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ERRATA. 

P.  101,  1.  4,  for  "ethyl,"  read  "silver." 

"  102,  1. 13,  for  "43  5,"  read  "  44-6"  (as  the  half  sum  of  equivalents  U  and  NL) 

"  102,  L25,  for  "Mg."  read  "Mn." 

**  107,1.8,  for  '♦C/'^read  "B." 

"  110,  I.  2  from  bottom,  for  "Co,"  read  "Cr." 

"  111,  1.  1,  for  ''No,"  read  "Nb." 

"  272,1.8  from  bottom,  for  "Hentz,"  read  "Heintz." 

Vol.  XXVIII,  p.  135, 1.  33  from  top,  for  Vol.  VF,  read  Vol.  IV.— P.  3.56,  line  20  from  hot- 
torn,  after  the  word  "cultivation,"  insert  a  period,  putting  a  capital  W  for  the  word 
»•  where."  Same  poec,  line  19  from  boilora,  omit  "  then."— P.  357.  line  10  from  lop,  for 
*•  deposition  of  sand,    read  "  deposition  of  mud." 
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Art.  L — On  the  Origination  and  Distribution  of  Species: — 
Introductory  Essay  to  the  Flora  of  Tasmania;  by  Dr.  Joseph 
D.  Hooker.* 

§  1.  Preliminary  Hemarks. 

The  Island  of  Tasmania  does  not  contain  a  vegetation  pecu- 
liar to  itself,  nor  constitute  an  independent  botanical  region.  Its 
plants  are,  with  comparatively  few  exceptions,  natives  of  extra- 
tropical  Australia ;  and  I  have  consequently  found  it  necessary 
to  stady  the  vegetation  of  a  great  part  of  that  vast  continent,  in 
order  to  determine  satisfactorily  the  nature,  distribution,  and 

*  To  the  BditoTM  of  the  American  Journal  of  Science,  dbe, : — ^The  sheet*  of  this 
Introdmetory  Bteay,  having  been  obligingly  communicated  to  me  in  advance  of  the 
publieatioD  of  the  concluding  part  of  the  Flora  of  Taemania,  to  which  it  belongs, 
1  asked  and  hare  received  the  distinguiahed  author's  perminion  to  reprint  them,  or 
a  ooDsiderable  portion  of  them,  in  your  Joumnl,  and  now  offer  them  for  that  pur* 
poae.  This  is  m  order  that  we  may  have  before  us,  at  the  earliest  date,  an  essay 
wludi  cannot  fiul  to  attract  the  immediate  and  profound  attention  of  scientific  men ; 
bat  which,  if  confined  to  the  pages  of  the  Flora  of  Taemania,  would  be  seen  by 
very  £sw  American  readers.  To  those  who  have  inteUieently  observed  the  course 
of  scientific  investigation,  and  the  tendency  of  speculation,  it  has  for  some  time 
been  manifest  that  a  re-statement  of  the  Lamarkian  hvpothesis  is  at  hand.  We 
have  this,  in  an  improved  and  truly  scientific  form,  in  tiie  theories  which,  recently 
prDpoonded  by  Mr.  Darwin,  followed  by  Mr.  Wallace,  are  here  fo  ably  and  alto* 
gether  independently  maintained.  When  these  views  are  fully  laid  before  them, 
the  naturalists  of  this  country  will  be  able  to  take  part  in  the  interesting  discussion 
which  they  wiU  not  fail  to  call  forth. 

To  save  room,  a  few  pamgraphs  are  omitted  which  do  not  direcUy  bear  upon  the 
subject  in  haodL  a.  g. 
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affinities  of  the  Tasmanian  Flora.  From  the  study  of  certaia 
extratropical  genera  and  species  in  their  relation  to  those  of 
Tasmania,  I  have  been  led  to  the  far  more  comprehensive  under- 
taking of  arranging  and  classifying  all  the  Australian  plants 
accessible  to  me.  This  I  commenced  in  the  hope  of  being  able 
thereby  to  extend  our  knowledge  of  the  affinities  of  its  Flora, 
and,  if  possible,  to  throw  light  on  a  very  abstruse  suWect,  viz. 
the  origin  of  its  vegetation,  and  the  sources  or  causes  of  its  pecu- 
liarity. This  again  has  induced  me  to  proceed  with  the  inquiry 
iato  the  oxigin  and  distribution  of  existing  species ;  and,  as  I 
have  already  treated  of  these  subjects  in  the  Introduction  to  the 
New  Zealand  Flora,  I  now  embrace  the  opportunity  afforded 
me  by  a  similar  Introduction  to  the  Tasmanian  Flora,  of  revis- 
ing the  opinions  I  then  entertained,  and  of  again  investigating 
the  whole  subject  of  the  creation  of  species  by  variation,  with  the 
aid  of  the  experience  derived  from  my  subsequent  studies  of  the 
Floras  of  India  and  Australia  in  relation  to  one  another  and  to 
those  of  neighboring  countries,  and  of  the  recently  published 
hypotheses  of  Mr.  Darwin  and  Mr.  Wallace.    *    *    * 

In  the  Introductory  Essay  to  the  New  Zealand  Flora,  I  ad- 
vanced certain  general  propositions  as  to  the  origin  of  species, 
which  I  refrained  from  endorsing  as  articles  of  my  own  creed : 
amongst  others  was  the  still  prevalent  doctrine  that  these  are, 
in  the  ordinary  acceptation  of  the  term,  created  as  such,  and  are 
immutable.  In  the  present  Essay  I  shall  advance  the  opposite 
hypothesis,  that  species  are  derivative  and  mutable ;  and  this 
chiefly  because,  whatever  opinions  a  naturalist  may  have  adopted 
with  regard  to  the  origin  and  variation  of  species,  every  candid 
mind  must  admit  that  the  facts  and  arguments  upon  which  he 
has  grounded  his  convictions  require  revision  since  the  recent 
publication  by  the  Linnean  Society  of  the  ingenious  and  orig* 
mal  reasonings  and  theories  of  Mr.^Darwin  and  Mr.  Wallace. 

Further,  there  mt^st  be  many  who,  like  myself,  having  hith- 
erto refrained  from  expressing  any  positive  opinion,  now,  after 
a  careful  consideration  of  these  naturalists'  theories,  find  the  as- 
pect of  the  question  materially  changed,  and  themselves  freer 
to  adopt  such  a  theory  as  may  best  harmonize  with  the  facts  ad- 
duced Dy  their  own  experience. 

The  Natural  Historv  of  Australia  seemed  to  me  to  be  espe- 
cially suited  to  test  such  a  theory,  on  account  of  the  comparative 
uniformity  of  its  physical  features  being  accompanied  with  a 
great  variety  in  its  Flora ;  of  the  differences  in  the  vegetation 
of  its  several  parts ;  and  of  the  peculiarity  both  of  its  Fauna 
and  Flora,  as  compared  with  those  of  other  countries.  I  accord- 
ingly prepared  a  classified  catalogue  of  all  the  Australian  species 
in  the  Herbarium,  with  their  ranges  in  longitude,  latitude,  and 
elevation,  as  far  as  I  could  ascertain  them,  and  added  what  fur- 
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ther  infonnation  I  could  obtain  from  books.    At  the  same  time 
I  made  a  careful  study,  of  the  affinities  and  distribution  of  all 
the  Tasmanian  species,  and  of  all  those  Australian  ones  which 
I  believed  to  be  round  in  other  countries.    I  also  determined  as 
acjcurately  as  I  could  the  genera  of  the  remainder,  and  especially 
of  those  belonging  to  genera  which  are  found  in  other  countries, 
and  I  distinguished  the  species  from  one  another  in  those  genera 
which  had  not  been  previously  arranged.    In  this  manner  I 
have  brought  together  evidence  of  nearly  8000  flowering  plants 
having  been  collected  or  observed  in  Australia,  of  which  I  have 
seen  and  catalogued  upwards  of  7000.     About  two-thirds  of 
these  are  ascertained  specifically  with  tolerable  accuracy,  and 
the  remainder  are  distinguished  from  one  another,  and  referred 
to  genera  with  less  certainty,  being  either  undescribed,  or  de- 
scribed  under  sev^^l  names,  whilst  some  are  members  of  such 
variable  groups  that  I  was  left  in  doubt  how  to  dispose  of  them. 
To  many  who  occupy  themselves  with  smaller  and  better 
worked  botanical  districts,  such  results  as  may  be  deduced  from 
the  skeleton  Flora  I  have  compiled  for  Australia  may  seem  too 
crude  and  imperfect  to  form  data  from  which  to  determine  its 
relations.    But  it  is  not  from  a  consideration  of  specific  details 
that  such  problems  as  those  of  the  relations  of  Floras  and  the 
origin  and  distribution  of  organic  forms  will  ever  be  solved, 
though  we  must  eventually  look  to  these  details  for  proofe  of 
the  solutions  we  propose.    The  limits  of  the  majority  of  species 
are  so  undefinabte  tnat  few  naturalists  are  agreed  upon  them  ;* 
to  a  great  extent  they  are  matters  of  opinion,  even  amongst 
those  persons  who  believe  that  species  are  original  and  immuta- 
ble creations;  and  as  our  knowledge  of  the  forms  and  allies  of 
each  increases,  so  do  these  differences  of  opinions ;  the  progress 
of  systematic  science  being,  in  short,  obviously  unfavorable  to 
the  view  that  most  species  are  limitable  by  descriptions  or  char- 
acters, unless  large  allowances  are  made  for  variation.    On  the 
other  hand,  when  dealing  with  genera,  or  other  combinations  of 
species,  all  that  is  required  is  that  these  be  classified  in  natural 
groups;  and  that  such  groups  are  true  exponents  of  affinities 
settled  by  Nature  is  abundantly  capable  of  demonstration.    It 
is  to  an  investigation  of  the  extent,  relations,  and  prc^ortions 
of  these  natural  combinations  of  species,  then,  that  we  must 
look  for  the  means  of  obtaining  and  expressing  the  features  of  a 
Flora ;  and  if  in  this  instance  the  exotic  species  are  well  ascer- 
tain^, it  matters  little  whether  or  not  the  endemic  are  in  all 
cases  accurately  distinguished  from  one  another.     Further,  in  a 
Flora  so  large  as  that  of  Australia,  if  the  species  are  limited  and 

*  The  most  conspicuous  evidence  of  this  lies  in  the  fact,  that  the  namber  of 
known  species  of  flowering  plants  is  hy  some  assumed  to  be  under  80,000,  and  bj 
oCbert  over  160,000. 
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estimated  by  one  mind  and  eye,  the  errors  made  under  each 
ffenus  will  so  far  counteract  one  another,  that  the  mean  results 
K>r  the  genera  and  orders  will  scarcely  be  affected.  As  it  is,  the 
method  adopted  has  absorbed  many  weeks  of  labor  during  the 
last  five  years,  ^nd  a  much  greater  degree  of  accuracy  could 
only  have  been  obtained  by  a  disproportionately  greater  outlay 
of  time,  whilst  it  would  not  have  materially  affected  the  general 
results. 

With  regard  to  my  own  views  on  the  subjects  of  thp  varia- 
bility of  existing  species  and  the  fsJlacy  of  supposing  we  can 
ascertain  anything  through  these  alone  of  their  ancestry  or  of 
originally  created  types,  they  are,  in  so  far  as  they  are  liable  to 
influence  my  estimate  of  the  value  of  the  facts  collected  for  the 
analysis  of  the  Australian  Flora,  unaltered  from  those  which  I 
maintained  in  the  '  Flora  of  New  Zealand.'  On  such  theoretical 
questions,  however,  as  the  origin  and  ultimate  permanence  of 
species,  they  have  been  greatly  influenced  by  the  views  and  ar- 
guments of  Mr.  Darwin  and  Mr.  Wallace  above  alluded  to, 
which  incline  me  to  regard  more  favorably  the  hypothesis  that 
it  is  to  variation  that  we  must  look  as  the  means  which  Nature 
has  adopted  for  peopling  the  globe  with  those  diverse  existing 
forms  which,  when  they  tend  to  transmit  their  characters  un- 
changed through  many  generations,  are  called  species.  Never- 
theless I  must  repeat,  what  I  have  fully  stated  elsewhere,  that 
these  hypotheses  should  not  influence  our  treatment  of  species, 
either  as  subjects  of  descriptive  science,  or  as  the  means  of  in- 
vestigatinff  the  phenomena  of  the  succession  of  organic  forms  in 
time,  or  their  dispersion  and  replacement  in  area,  though  they 
should  lead  us  to  more  philosophical  conceptions  on  these  suo- 
jects,  and  stimulate  us  to  seek  for  such  combinations  of  their 
characters  as  may  enable  us  to  classify  them  better,  and  to  trace 
their  origin  back  to  an  epoch  anterior  to  that  of  their  present 
appearance  and  condition.  In  doing  this,  however,  the  believer 
in  species  being  lineally  related  forms  must  employ  the  same 
metnods  of  investigation  and  follow  the  same  principles  that 
guide  the  believer  in  their  being  actual  creations,  for  the  latter 
assumes  that  Nature  has  created  species  with  mutual  relations 
analogous  to  those  which  exist  between  the  lineally-descended 
members  of  a  £simily,  and  this  is  indeed  the  leading  idea  in  all 
natural  systems.  On  the  other  hand,  there  are  so  many  checks 
to  indiscriminate  variation,  so  many  inviolable  laws  that  regu- 
late the  production  of  varieties,  the  time  required  to  produce 
wide  variations  from  any  given  specific  type  is  so  great,  and  the 
number  of  species  and  varieties  known  to  propagate  for  indefi- 
nite periods  a  succession  of  absolutely  identical  members  is  so 
large,  that  all  naturalists  are  agreed  that  for  descriptive  purposes 
species  must  be  treated  as  if  they  were  at  their  origin  distinct^ 
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and  are  destined  so  to  remain.  Hence  the  descriptive  naturalist 
who  believes  all  S]>ecies  to  be  derivative  and  mutaole,  only  differs 
in  practice  fix>m  him  who  asserts  the  contrary,  in  expecting  that 
the  posterity  of  the  organism  he  describes  as  species  may,  at 
aome  indefinitely  distant  period  of  time,  require  redescription. 

I  need  hardly  remark  that  the  classificatory  branch  of  Botany 
18  the  only  one  from  which  this  subject  can  oe  approached ;  for 
a  good  system  must  be  founded  on  a  due  appreciation  of  all  the 
attribates  of  individual  plants, — ^upon  a  balance  of  their  morph- 
ological, physiological,  and  anatomical  relations  at  all  periods  of 
their  growth.  Species  are  conventionally  assumed  to  represent, 
with  a  great  amount  of  uniformitjr,  the  lowest  degree  of  such 
relationship;  and  the  facts  that  individuals  are  more  easily 
grouped  into  species  limited  by  characters,  than  into  varieties, 
or  than  species  are  into  limitable  genera  or  groups  of  higher 
value,  and  that  the  relationships  of  species  are  transmitted  he- 
reditarily in  a  very  eminent  degree,  are  the  strongest  appear- 
ances in  fskvor  of  species  being  original  creations,  and  genera, 
etc.,  arbitrarily  limited  groups  of  these. 

The  difference  between  varieties  and  species  and  genera  in  re- 
spect to  definable  limitation  is  however  one  of  degree  only,  and 
if  increased  materials  and  observation  confirm  the  doctrine  which 
I  have  for  many  years  labored  to  establish,  that  far  more  species 
are  variable,  and  far  fewer  limitable,  than  has  been  supposed, 
that  hypothesis  will  be  proportionally  strengthened  which  as- 
somes  species  to  be  arbitrarily  limited  groups  of  varieties.  With 
the  view  of  ascertaining  how  far  my  own  experience  in  classifi- 
cation will  bear  out  sucn  a  conclusion,  I  shall  now  endeavor  to 
review,  without  reference  to  my  previous  conclusions,  the  im- 
preasions  which  I  have  derived  from  the  retrospect  of  twenty 
vears'  study  of  plants.  During  that  time  I  have  classified  many 
large  and  small  Floras,  arctic,  temperate  and  tropical,  insular 
and  continental :  embracing  areas  so  extensive  and  varied  as  to 
justify,  to  my  apprehension,  the  assumption  that  the  results  de- 
rived from  these  would  also  be  applicable  to  the  whole  vegetable 
kingdom.  I  shall  arrange  these  results  successively  under  three 
heads;  viz.,  facts  derived  from  a  study  of  classification;  secondly, 
fiom  distribution ;  thirdly,  from  fossils ;  after  which  I  shall  ex- 
amine the  theories  with  which  these  facts  should  harmonize. 

%2.  Onthe  Oeneral  Phenomena  of  Variaiion  in  the  Vegetable 

Kingdom. 

1.  All  vegetable  forms  are  more  or  less  prone  to  vary  as  to 
their  sensible  properties,  or  (as  it  has  been  happily  expressed  in 
r^rd  to  all  organisms),  '^  they  are  in  a  state  of  unstaole  equili- 
brium."*   Ko  organ  is  exactly  symmetrical,  no  two  are  exact 

*  Eioajs:  Sdentifie,  Political,  and  Specuktiye;  by  Herbert  Spencer:  p.  280. 
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counterparts,  no  two  individuals  are  exactly  alike,  no  two  parts 
of  the  same  individual  exactly  correspond,  no  two  species  have 
equal  diflferences,  and  no  two  countries  present  all  the  varieties 
of  a  species  common  to  both,  nor  are  the  species  of  any  two 
countries  alike  in  number  and  kind. 

2.  The  rate  at  which  plants  vary  is  always  slow,  and  the  ex- 
tent or  degree  of  variation  is  graduated.  Sports  even  in  color 
are  comparatively  rare  phenomena,  and,  as  a  general  rule,  the 
best-marked  varieties  occur  on  the  confines  of  the  geographical 
area  which  a  species  inhabits.  Thus  the  scarlet  Rhododendron 
{R,  arhoreumS  of  India  inhabits  all  the  Himalaya,  the  Khasia 
Mountains,  tne  Peninsular  Mountains,  and  Ceylon ;  and  it  is  in 
the  centre  of  its  range  (Sikkim  and  the  Khasia)  that  these  mean 
forms  occur  which  by  a  graduated  series  unite  into  one  variable 
species,  the  rough,  rusty -leaved  form  of  Ceylon,  and  the  smooth, 
silvery-leaved  form  of  the  northwestern  Himalaya.  A  white 
and  a  rose-colored  sport  of  each  variety  is  found  growing  with 
the  scarlet  in  all  these  localities,  but  everywhere  these  sports  are 
few  in  individuals.  Also  certain  individuals  flower  earlier  than 
others,  and  some  occasionally  twice  a  year,  I  believe  in  all  lo- 
calities. 

8.  I  find  that  in  every  Flora  all  groups  of  species  may  be 
roughly  classified  into  three  large  divisions :  one  in  which  most 
species  are  apparently  unvarying;  another  in  which  most  are 
conspicuously  varying;  and  a  third  which  consists  of  a  mixture 
of  both  in  more  equal  proportions.  Of  these  the  unvarying  spe- 
cies appear  so  distinct  from  one  another  that  most  botanists 
agree  as  to  their  limits,  and  their  offspring  are  at  once  referable 
by  inspection  to  their  parents;  each  presents  several  special 
characters,  and  it  would  require  many  intermediate  forms  to 
effect  a  graduated  change  from  any  one  to  another.  The  most 
varying  species,  on  the  contrary,  so  run  into  one  another,  that 
botanists  are  not  agreed  as  to  their  limits,  and  often  fail  to  refer 
the  offspring  with  certainty  to  their  parents,  each  being  distin- 
guished from  one  or  more  others  by  one  or  a  few  such  trifling 
characters,  that  each  group  may  be  regarded  as  a  continuous 
series  of  varieties,  between  the  terms  of  which  no  hiatus  exists 
suggesting  the  intercalation  of  any  intermediate  variety.  The 
genera  Rubus^  Eosa,  Salix,  and  Saxifraga^  afford  conspicuous  ex- 
amples of  these  unstable  species;  Veronica^  Campanula^  and 
Lobelia,  of  comparatively  staole  ones. 

4.  Of  these  natural  groups  of  varying  and  unvarying  species, 
some  are  large  and  some  small ;  they  are  also  variously  distrib- 
uted through  the  classes,  orders,  and  genera  of  the  Vegetable 
Kingdom ;  but,  as  a  general  rule,  the  varying  species  are  rela- 
tively most  numerous  in  those  classes,  orders,  ana  genera  which 
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are  the  simplest  in  stracture.*  Complexity  of  stmcture  is  gen* 
erally  accompanied  with  a  greater  tendency  to  permanence  in 
form :  thus  Acotyledons,  Monocotyledons,  and  Dicotyledons  are 
an  ascending  series  in  complexity  and  in  constancy  of  form.  In 
Dicotyledons,  Salicea^  Urticece^  Uhenopodiaceos^  and  other  orders 
with  incomplete  or  absent  floral  envelops,  vary  on  the  whole 
more  than  LeguminosaSj  LythracecRj  Mt/rtacece,  or  JRosacece,  yet 
members  of  these  present,  in  all  countries,  groups  of  notoriously 
varying  species,  as  Eucalyptus  in  Australia,  Bosa  in  Europe,  and 
Lohis,  JSpilobium,  and  Ititbus  in  both  Europe  and  Australia. 
Again,  even  genera  are  divided :  of  the  last  named,  most  or  all 
of  the  species  are  variable ;  of  others,  as  Epacris^  Acacia^  and 
the  majority  of  such  as  contain  upwards  of  six  or  eight  species, 
a  larger  or  smaller  proportion  only  are  variable.  But  the  prom- 
inent &ct  is,  that  this  element  of  mutability  pervades  the  whole 
vegetable  kingdom ;  no  class  nor  order  nor  genus  of  more  than 
a  few  species  claims  absolute  exemption,  whilst  the  grand  total 
of  unstable  forms  generally  assumea  to  be  species  probably  ex- 
ceeds that  of  the  stable. 

5.  The  above  remarks  are  equally  applicable  to  all  the  higher 
divisions  of  plants.  Some  genera  and  orders  are  as  natural,  and 
as  limitable  by  characters,  as  are  some  species ;  others  again, 
though  they  contain  many  very  well-marked  subordinate  plans 
of  construction,  yet  are  so  connected  by  intermediate  forms  with 
otherwise  very  different  genera  or  orders,  that  it  is  impossible  to 
limit  them  naturally.  And  as  some  of  the  best  marked  and 
limited  species  consist  of  a  series  of  badly  marked  and  illimita- 
ble yarieties,  so  some  of  the  most  naturaif  and  limitable  orders 

*  Mr.  Darwin,  after  a  very  laborious  analysis  of  many  Floras,  finds  that  the  spe- 
cies of  large  genera  are  relatively  more  variable  than  those  of  small;  a  resnlt  which 
I  was  long  disposed  to  doubt,  because  of  the  number  of  variable  small  genera  and 
the  fiMt  that  monotypic  genera  seldom  have  their  variations  recorded  in  systematic 
works*  bat  an  examination  of  bis  data  and  methods  compels  me  to  acquiesce  in  his 
stBlemeDt.  It  has  also  been  remarked  (Bory  de  Saint*Vincent,  Voy.  auz  Quatre 
Oes  de  I'Afrique)  that  the  species  of  islands  are  more  variable  than  those  of  con- 
tiocota,  ao  opmion  I  can  scarcely  subflcribe  to,  and  which  is  opposed  to  Mr.  Dar- 
win's' fiuts,  inasmuch  as  insular  Floras  are  characterized  by  peculiar  genera,  and 
fay  having  few  species  in  prof)ortion  to  genera.  Bisexual  trees  and  shrubs  are  gen- 
erally more  variable  than  unisexual,  which  however  is  only  a  corollary  from  what 
is  stated  above  regarding  plants  of  simple  structure  of  dower.  On  the  whole,  I 
thmk  herbs  are  more  variable  than  shrubby  plants,  and  annuals  than  perennials.  It 
would  be  carious  to  ascertain  the  relative  variableness  of  social  and  scattered  plants. 
The  tndividaalt  of  a  social  plant,  in  each  area  it  is  Bocial  upon,  are  generally  very 
eoostant,  bot  individuals  from  di£ferent  areas  often  differ  much.  The  Pinut  jy/v^t- 
trtMt  Mughiu,  and  uncinata  are  cases  in  point,  if  considered  as  varieties  of  one ;  as 
are  the  Cedars  of  Atlas,  Algeria,  and  the  Himalaya. 

f  It  should  be  borne  in  mind  that  the  term  natural^  as  applied  to  orders  or  other 
groops^  baa  often  a  double  significance ;  every  natural  order  is  so  in  the  sense  of 
each  of  its  members  being  more  closely  related  to  one  or  more  of  its  own  group  than 
to  any  of  another;  but  the  term  is  often  used  to  designate  an  easily  limited  natural 
onler,  that  is,  one  whose  members  are  so  very  closely  related  to  each  other  by  con- 
pecnliaritiea  that  ita  differential  characters  can  be  ezprened,  and  itself 
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and  genera  may  respectively  consist  of  only  nndefinable  groups 
of  genera  or  of  species.  For  instance,  both  Oraminecs  and  Cbm- 
positce  are,  in  the  present  state  of  our  knowledge,  absolutely 
limited  orders,  and  extremely  natural  ones  also ;  out  their  gen- 
era are  to  a  yerj  eminent  degree  arbitrarily  limited,  and  their 
species  extremely  variable.  Orchidece  and  ijegitminosce  are  also 
well-limited  orders  (though  not  so.absolutely  as  the  former),  but 
they,  on  the  contrary,  consist  of  comparatively  exceedingly 
well-marked  genera  and  species.  Melanthacex  and  ScrophuJari" 
neos,  on  the  other  hand,  arc  not  limitable  as  orders,  and  contain 
very  many  differently  constructed  groups;  but  their  genera,  and 
to  a  great  extent  their  species  also,  are  well-marked  and  limita- 
ble. The  circumstance  of  a  group  being  either  isolated  or  hav- 
ing complex  relations,  is  hence  no  indication  of  its  members 
having  the  same  characters. 

Again,  as  with  species,  so  with  genera  and  orders,  we  find 
that  upon  the  whole  those  are  the  best  limited  which  consist  of 
plants  of  complex  floral  structure :  the  orders  of  Dicotyledons 
are  better  limited  than  those  of  Monocotyledons,  and  the  genera 
of  Dichlamyde®  than  those  of  Achlamydeae.* 

always  recognized ;  these  may  be  called  elective  orders;  Orchidea  and  Oraminea 
are  examples.  Any  naturalist,  endowed  with  fair  powers  of  observation  and  general- 
ization, recognizes  the  close  affinity  between  a  pseudobulboas  epiphytical,  and  a  ter- 
restrial tuberous-rooted  Orchid,  or  between  the  Bamboo  and  Wheat,  though  the  dif- 
ferences are  exceedingly  great  in  habit  and  in  oi^gans  of  vegetation  and  reproduction. 
Other  orders  are  as  natural  and  may  be  as  well  limited,  but  having  no  conspicuous 
characters  in  common,  and  presenting  many  subordinate  distinct  plans  of  structure, 
may  be  regarded  os  tubjective.  Such  are  Ranunetdaeea  and  Leguminotm,  of  which  a 
botanist  must  have  a  special  and  extensive  knowledge  before  he  can  readily  recog- 
nize very  many  of  their  members.  No  degree  of  natural  sagacitv  will  enable  ao 
uninstructed  person  to  recognize  the  close  affinity  of  Clematu  and  Ranunculus  or 
of  Acacia  and  Cytintt^  though  tJiese  are  really  as  closely  related  as  the  Orchids  and 
Grasses  mentioned  above.  We  do  not  know  why  some  orders  are  subjective  and 
some  objective;  but  if  the  theory  of  creation  by  variation  is  a  true  one,  we  ought 
through  it  to  reach  a  solution. 

*  There  are  too  many  exceptions  to  this  to  admit  of  our  concluding  at  once  that 
it  is  attributable  to  any  simple  and  uniform  law  of  variation ;  but  it  may  be  ex- 
plained by  assuming  that  the  degree  or  amount  of  variation  is  differently  manifested 
at  different  epochs  m  the  history  of  the  group.  Thus,  if  a  genus  is  numerically  in- 
creasing, and  consequently  running  into  varieties,  it  will  present  a  group  of  species 
with  complex  relations  tn^a- m  ;  if,  on  the  contrary,  it  is  numerically  decreasing, 
such  decrease  must  lead  to  the  extinction  of  some  varieties,  and  hence  result  in  the 
better  limitation  of  the  remainder.  The  application  of  this  assumption  to  the  &ct 
of  the  best  limited  groups  being  most  prevalent  among  the  higher  cUisses  (t. «., 
among  those  most  complicated  in  their  organization),  would  at  first  sight  appear  an 
aigument  against  progression,  were  it  not  for  the  consideration  that  the  higher 
tribes  of  plants  have  in  another  respect  proved  themselves  superior,  in  that  they 
have  not  only  far  surpassed  the  lower  in  number  of  genera  and  species,  but  in  indi- 
viduals, and  also  in  bulk  and  stature.  And  lastly,  as  all  the  highest  orders  of  pbuits 
contain  numerous  species  and  often  genera  of  as  simple  organization  as  any  of  the 
lower  orders  are,  it  follows  that  that  physical  superiority  which  is  manifested  in 
greater  extent  of  variation,  in  better  securing  a  succession  of  race,  in  more  rapid 
multiplication  of  individuals,  and  even  in  increase  of  bulk,  is  in  some  senses  of  a 
higher  order  than  that  represented  by  mere  complexity  or  specialization  of  oigaa 
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"Now  my  object  in  dwelling  on  this  parallelism  between  the 
characteristics  of  individuals  in  relation  to  species,  of  species  in 
relation  to  genera,  and  of  genera  in  relation  to  orders,  is  because 
I  consider  (Introd.  Essay  to  Fl.  N.  Z.')  that  it  is  to  the  extinction 
of  species  and  genera  that  we  are  inaebted  for  our  means  of  re- 
solving plants  into  limitable  genera  and  orders.  This  view  is 
now,  I  believe,  generally  admitted,  even  by  those  who  still  re- 
gard species  as  the  immutable  units  of  the  vegetable  creation : 
and  it  therefore  now  remains  to  be  seen  how  &r  we  are  warranted 
in  extending  it  to  the  limitation  of  species  by  the  elimination  of 
their  varieties  through  natural  causes.* 

6.  The  evidence  of  variability  thus  deduced  from  a  rapid 
general  survey  of  the  prominent  facts  elicited  from  a  study  of 
the  principles  of  classification,  are  to  a  certain  extent  testea  by 
the  behavior  of  plants  under  cultivation,  which  operates  either 
by  hastening  the  processes  of  nature  (in  rapidly  inducing  va- 
riation), or  by  efiFecting  a  prolepsis  or  anticipation  of  those  pro- 
cesses (in  producing  sports,  i  e.  better  marked  varieties,  without 
graduated  stages),  or  by  placing  the  plant  in  conditions  to  which 
it  would  never  have  been  exposed  in  the  ordinary  course  of 
natural  events,  and  which  eventually  either  kill  it  or  give  origin 
to  a  series  of  varieties  which  might  otherwise  have  never 
existed.t 

*  It  foUows  as  a  corollary  to  the  proposition  (that  species,  etc.,  are  naturally 
rendered  limitable  by  the  destruction  of  varieties),  that  there  roust  be  some  inti- 
mate relation  between  the  rate  of  increase  and  the  duration  of  genera  (or  other  groups 
of  apeeiea)  oo  the  one  band,  and  the  IlRiitability  of  their  species  on  the  other.  Thua, 
vben  a  genua  consists  of  a  multitude  of  illimitable  forms,  ve  may  argue  -with  much 
plausibility  that  it  is  on  the  increase,  because  no  intermediates  have  as  yet  been  de- 
stroyed, and  that  the  birth  of  individuals  and  the  production  of  new  forms  is  pro- 
ceeding at  a  greater  proportional  rate  than  in  an  equally  large  genus  of  which  the 
ipeciea  are  limitable. 

f  My  friend  Mr.  Wallace  treats  of  animals  under  domestication,  not  only  as  if 
they  were  in  very  different  physical  conditions  from  those  in  a  state  of  nature,  inas- 
mndi  as  every  sense  and  faculty  is  continually  fully  exercised  and  strengthened  b^ 
wild  animals,  whilst  certain  of  these  lie  dormant  in  the  domesticated,  but  also  as  if 
they  were  subject  to  the  influence  of  fundamentally  different  laws.  He  says,  "  No 
joferencea  as  to  varieties  in  a  state  of  nature  can  be  deduced  from  the  observation 
of  those  occurring  among  domestic  animals.  The  two  are  so  much  opposed  that 
what  applies  to  the  one  is  almost  sure  not  to  apply  to  the  other."  But,  in  the  first 
place,  of  the  same  species  of  wild  animals  some  families  must  be  placed  where  cer- 
tain fiiculties  and  senses  are  far  more  exercised  tlian  others,  ancl  the  difference  hi 
this  respect  between  the  conditions  of  many  families  of  wild  animals  is  as  g^at  as 
those  between  many  wild  and  tame  families ;  and  secondly,  other  senses  and  facul- 
ties, latent  and  unknown  in  the  wild  animal,  but  which  are  as  proper  to  the  species 
as  any  it  exerciscsd  in  its  wild  state,  are  manifested  or  developed  by  it  under  domes- 
tication. An  animal  in  a  state  of  nature  is  not  then,  as  Mr.  Wallace  assumes,  "in 
the  full  exercise  of  ever^  part  of  its  organization  *,"  were  it  so,  it  could  not  vary  or 
alter  with  altered  conditions,  nor  could  other  faculties  remain  to  be  called  into  play 
nzuler  domestication.  The  tendency  of  species  when  varying  cannot  be  to  depart 
from  the  original  type  in  a  wild  condition  and  to  revert  to  it  under  domestication, 
for  man  cannot  invert  the  order  of  nature,  though  he  may  hasten  or  retard  some  of 
its  processes. 

SECOND  SEBIES,  Vox.  XXiX,  Mo.  86.--JAN.,  186a 
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7.  Now  the  prominent  phenomena  presented  by  species  nnder 
cultivation  are  analogous  m  kind  and  extent  to  those  which  we 
have  derived  from  a  survey  of  the  affinities  of  plants  in  a  state 
of  nature :  a  large  number  remain  apparently  permanent  and 
unalterable,  and  a  large  number  vary  indefinitely.  Of  the  per- 
manent there  is  little  to  remark,  except  that  they  belong  to  very 
many  orders  of  plants,  nor  are  they  always  those  which  are 
permanent  in  a  state  of  nature.  Many  plants,  acknowledged  by- 
all  to  be  varieties,  may  be  propagated  by  seed  or  otherwise, 
when  their  oflfspring  retains  for  many  successive  generations  the 
characters  of  the  variety.  On  the  other  hand,  species  which 
have  remained  immutable  for  many  generations  under  cultiva- 
tion, do  at  length  commence  to  vary,  and  having  once  begun, 
are  thereafter  peculiarly  prone  to  vary  further. 

8.  The  variable  cultivated  species  present  us  with  the  most 
important  phenomena  for  investigating  the  laws  of  mutability 
and  permanence ;  but  these  phenomena  are  so  infinitely  varied, 
complex,  and  apparently  contradictory,  as  to  defeat  all  attempts 
to  elucidate  the  history  of  any  individual  case  of  variation  by  a 
study  of  its  phases  alone.  It  would  often  appear  doubtful 
whether  the  natural  operations  of  a  plant  tend  most  to  induce 
or  to  oppose  variation;  and  we  hence  find  the  advocates  of 
original  permanent  creations,  and  those  of  mutable  variable  spe- 
cies, takmg  exactly  opposite  views  in  this  respect,  the  truth,  I 
believe,  being  that  both  are  right  Nature  has  provided  for  the 
possibility  of  indefinite  variation,  but  she  regulates  as  to  extent 
and  duration ;  she  will  neither  allow  her  offspring  to  be  weak- 
ened or  exhausted  by  promiscuous  hybridization  and  incessant 
variation,  nor  will  she  suffer  a  new  combination  of  external  con- 
ditions to  destroy  one  of  these  varieties  without  providing  a 
substitute  when  necessary ;  hence  some  species  remain  so  lone 
hereditarily  immutable  as  to  give  rise  to  the  doctrine  that  all 
are  so  normally,  while  others  are  so  mutable  as  to  induce  a  be- 
lief in  the  very  opposite  doctrine,  which  demands  incessant  law- 
less change. 

9.  It  would  take  far  too  long  a  time  were  I  to  attempt  any 
analysis  of  the  phenomena  of  cultivation,  as  illustrative  of  those 
of  variability  in  a  state  of  nature.  There  are  however  some  broad 
facts  which  should  be  borne  in  mind  in  treating  of  variation  by 
cross  impregnation  and  hybridity. 

10.  Variation  is  effected  by  graduated  changes ;  and  the  ten- 
dency of  varieties,  both  in  nature  and  under  cultivation,  when 
further  varying,  is  rather  to  depart  more  and  more  widely  from 
the  original  type,  than  to  revert  to  it :  the  best  marked  varieties 
of  a  wild  species  occurring  on  the  confines  of  the  area  the  spe- 
cies inhabits,  and  the  best  marked  varieties  of  the  cultivated 
species  being  those  last  produced  by  the  gardener.    I  am  aware 
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^t  the  preyalent  opinion  is  that  there  is  a  strong  tendency  in 
cultirated,  and  indeed  in  all  varieties,  to  revert  to  the  type  from 
which  they  departed ;  and  I  have  myself  quoted  this  opinion, 
without  questioning  its  accuracy,*  as  tending  to  support  the  views 
of  those  who  regard  species  as  }>ermanent.  A  further  acquaint- 
ance with  the  results  of  pirdening  operations  leads  me  now  to 
doubt  the  existence  of  this  centripetal  force  in  varieties,  or  at 
least  to  believe  that  in  the  phrase  "reversion  to  the  wild  type," 
many  very  diflferent  phenomena  are  included.  In  the  first  place, 
the  majority  of  cultivated  vegetables  and  cerealia,  such  as  the 
Cabbage  and  its  numerous  progeny,  and  the  varieties  of  wall- 
fruit,  show  when  neglected  no  disposition  to, assume  the  charac- 
ters of  the  wild  states  of  these  plants  ;t  they  certainly  degene- 
rate, and  even  die  if  Nature  does  not  supply  the  conditions  which 
man  (by  anticipation  of  her  operations,  or  otherwise)  has  pro- 
vided; they  become  stunted,  nard,  and  woody,  and  resemble 
their  wild  progenitors  in  so  far  as  all  stunted  plants  resemble 
wild  plants  of  similar  habit ;  but  this  is  not  a  reversion  to  the 
original  type,  for  most  of  these  cultivated  races  are  not  merely 
luxuriant  forms  of  the  wild  parent.  In  neglected  fields  and 
gardens  we  see  plants  of  Scotch  Kale,  Brussels  Sprouts,  or  Kohl- 
rabi, to  be  all  as  unlike  their  common  parent,  the  wild  Brassica 
okracea^  as  they  are  unlike  one  another ;  so,  too,  most  of  our 
finer  kinds  of  apples,  if  grown  from  seed,  degenerate  and  be- 
come crabs,  but  in  so  doing  thev  become  crab  states  of  the  va- 
rieties to  which  they  belong,  an3  do  not  revert  to  the  original 
wild  Crab-apple.  And  the. same  is  true  to  a  great  extent  of  cul- 
tivated Roses,  of  many  varieties  of  trees,  of  the  Baspberry, 
Strawberry,  and  indeed  of  most  garden  plants.  It  has  also  been 
held,  that  by  imitating  the  conditions  under  which  the  wild 
state  of  a  cultivated  variety  grows,  we  may  induce  that  variety 
to  revert  to  its  original  state ;  but,  except  in  the  false  sense  of 
reversion  above  explained,  I  doubt  if  this  is  supported  by  evi- 
dence. Cabbages  grown  by  the  seaside  are  not  more  like  wild 
Cabbages  than  those  grown  elsewhere^  and  if  cultivated  states 
disseminate  themselves  along  the  coast,  they  there  retain  their 
cultivated  form.  This  is  however  a  subject  which  would  fill  a 
volume  with  most  instructive  matter  for  reflection,  and  which 
receives  a  hundredfold  nwre  illustration  from  the  Animal  than 
from  the  Vegetable  Kingdom.  I  can  here  only  indicate  its  bear- 
ing on  the  doctrine  of  variation,  as  evidence  that  Nature  operates 
upon  mutable  forms  by  allowing  great  variation,  and  displaying 

*  FL  K.  Zeal.,  Introd.  Easar,  p.  x,  and  Flora  iodica,  Introduction,  p.  14. 

f  HcDoe  the  great  and  admowledged  difficulty  of  determiDing  the  wild  parent 
ipedet  of  moet  of  oar  cnltiyated  fruits,  cersalia,  etc.,  and  in  fact  of  almost  ereiy 
member  of  onr  Flora  Cibaria.  This  would  not  be  so  were  their  any  dispositioa  kf 
tha  neglected  cultivated  races  to  revert  to  the  wild  form. 
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little  tendency  to  reversion.*  With  this  law  the  suggestive  ob- 
servation of  M.  Vilmorin  well  accords,  that  when  once  the  con- 
stitution of  a  plant  is  so  broken  that  variation  is  induced,  it  is 
easy  to  multiply  the  varieties  in  succeeding  generations. 

It  may  be  objected  to  this  line  of  argument  that  our  cultivated 
plants  are,  as  regards  their  constitution,  in  an  artificial  condition, 
and  are,  if  unaided,  incapable  of  self-perpetuation ;  but  an  arti- 
ficially induced  condition  of  constitution  is  not  necessarily  a  dis- 
eased or  unnatural  one,  and,  so  far  as  our  cultivated  plants  are 
concerned,  all  we  do  is  to  place  them  under  conditions  which 
Nature  does  not  provide  at  the  same  particular  place  and  time. 
That  Nature  might  supply  the  conditions  at  other  places  and 
times  may  be  inferred  from  the  fact  that  the  plant  is  found  to 
be  provided  with  the  means  of  availing  itself  of  them  when 
provided,  while  at  the  same  time  it  retains  all  its  functions,  not 
only  unimpaired,  but  in  many  cases  in  a  more  highly  developed 
state.  We  have  no  reason  to  suppose  that  we  have  violated  Na- 
ture's laws  in  producing  a  new  variety  of  wheat, — we  may  have 
only  anticipated  them ;  nor  is  its  constitution  impaired  because  it  - 
cannot,  uoaided,  perpetuate  its  race ;  it  is  in  as  sound  and  un- 
broken health  and  vigor  during  its  life  as  any  wild  variety  is, 
but  its  offspring  has  so  many  enemies  that  they  do  not  perpetu- 
ate its  race.  In  the  case  of  annual  plants,  those  only  can  secure 
the  succession  of  their  species  which  produce  more  seeds  annu- 
ally than  can  be  eaten  by  animals  or  destroyed  by  the  elements. 
Cultivated  wheat  will  grow  and  ripen  its  seed  in  almost  all  soils 
and  climates,  and  as  its  seeds  are  produced  in  great  abundance, 
and  can  be  preserved  alive  in  any  quantity,  in  the  same  climate, 
and  for  many  years,  it  follows  that  it  is  not  to  the  artificial  or 
peculiar  condition  of  the  plant  itself,  and  still  less  to  any  change 
efiected  by  man  upon  it,  that  its  annual  extinction  is  due,  but  to 
causes  that  have  no  effect  whatever  upon  its  own  constitution, 
and  over  which  its  constitutional  peculiarities  can  exercise  no 
control. 

11.  Again,  the  phenomena  of  cross  impregnation  amongst  in- 
dividuals of  all  species  appear,  according  to  Mr.  Darwin's  accu- 
rate observations,  to  have  been  hitherto  much  underrated,  both 
as  to  extent  and  importance.  The  prominent  fact  that  the  sta- 
mens and  pistil  are  so  often  placed  in  the  same  flower,  and  come 
to  maturity  at  the  same  epoch,  has  led  to  the  doctrine  that  flow- 
ers are  usually  self-impregnated,  and  that  the  effect  is  a  conserv- 
ative one  as  regards  the  permanence  of  specific  forms.    The  ob- 

*  It  IB  not  meADi  by  this  that  any  character  of  a  species  which  maj  be  lost  in  its 
variety  neyer  reappears  in  the  descendaots  of  the  latter,  for  some  oocasioDally  do 
so  in  great  force  ;  what  is  meant  is,  that  the  newly  acquired  characters  of  the  ya* 
riety  are  neyer  so  entirely  obliterated  that  it  has  no  longer  a  claim  to  be  ooosidered 

a  Tariety. 
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servatioDs  of  Carl  Sprengel  and  others  have,  however,  proved 
that  this  is  not  always  the  case,  and  that  while  Nature  has  appar- 
ently provided  for  self-fertilization,  she  has  often  insiduously 
counteracted  its  operation,  not  only  by  placing  in  flowers  lures 
for  insects  which  cross-fertilize  them,  but  often  by  interposing 
insuperable  obstacles  to  self-fertilization,  in  the  shape  of  structu- 
ral impediments  to  the  access  of  the  pollen  to  the  stigma  of  its 
own  flower.*  In  all  these  instances  the  double  object  of  Nature 
may  be  traced ;  for  self-impregnation  ([or  "  breeding  in  "),  while 
securing  identity  of  form  in  the  offspring,  and  hence  hereditary 
permanence,  at  the  same  time  tends  to  weakness  of  constitution, 
and  hence  to  degeneracy  and  extinction :  on  the  other  hand, 
cross-impregnation,  while  tending  to  produce  diversity  of  form 
in  the  oflfepring,  and  hence  variation  and  apparent  mutability, 
yet  by  strengthening  the  ofepring  favors  longevity  and  apparent 
permanence  of  specific  type.  The  ultimate  effect  of  all  these 
operations  is  of  course  favorable  to  the  hypothesis  that  varia- 
bility is  the  rule,  and  permanence  the  exception,  or  at  any  rate 
only  a  transitory  phenomenon. 

12.  Hybridization,  or  cross-impregnation  between  species  or 
veiy  well  marked  varieties,  again,  is  a  phenomenon  of  a  very 
different  kind,  however  similar  it  may  appear  in  operation  and 
analogous  in  design.  Hybridizable  genera  are  rarer  that  is  gen-  >v 
erally  supposed,  even  in  gardens,  where  they  are  so  ofl«n  operated 
upon,  under  circumstances  the  most  favorable  to  the  production 
of  a  hybrid,  and  unfavorable  to  self-impregnation.  Hybrids 
are  almost  invariably  barren,  and  their  characters  are  not  those 
of  new  varieties.  The  obvious  tendency  of  hybridization  be- 
tween varieties  or  other  very  closely  allied  forms  (in  which  case 
the  o£fepring  may  be  fertile)  is  not  to  enlarge  the  bounds  of  va- 
riation, but  to  contract  them ;  and  if  between  very  different 
forms,  it  will  only  tend  to  confound  these.  That  some  supposed 
species  may  have  their  origin  in  hybridization  cannot  be  aenied, 
but  we  are  now  dealing  with  phenomena  on  a  large  scale,  and 
balancing  the  tendencies  of  causes  uniformly  acting,  whose  effects 
are  unmistakable,  and  which  can  be  traced  throughout  the  Veg- 
etable Kingdom.  In  gardening  operations  the  number  of  hy- 
bridized genera  is  small,  their  offspring  doomed,  and  since  they 
are  more  readily  impregnated  by  the  pollen  of  either  parent 
than  by  their  own,  or  by  that  of  any  other  plant,t  they  eventu- 

*  Thm,  in  Lobelia  fulgens,  the  pollen  is  entirely  prevented  by  natural  causes 
from  reaching  the  0ti|;ma  of  its  own  flower.  In  kidney  beans  impregnation  takes 
place  imperfectly  except  the  carina  is  worked  up  and  down  artificially,  which  i» 
eflSecfced  by  bees,  who  may  thus  either  imprognata  the  flower  with  its  own  pollen  or 
tnth  that  brought  from  another  plant  I  am  indebted  to  Mr.  Darwin  for  both  these 
fkete:  nee  'Gardener^s  Chronicle,  1858,  p.  828. 

f  A  Tery  able  and  careful  experimenter,  M.  19'audin,  performed  a  series  of  ex- 
poimeots  at  the  Jardin  dea  Flantes  at  Paris,  in  order  to  discoyer  the  duration  of  the 
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ally  revert  to  one  of  their  parents :  on  the  other  hand,  the  num- 
ber of  varieties  is  incalculable,  the  power  to  vary  further  is  un- 
impaired in  their  progeny,  and  these  tend  to  depart  further  and 
further  in  sensible  properties  from  the  original  parent. 

In  conformity  with  my  plan  of  starting  from  the  variable  and 
not  the  fixed  aspect  of  ^Nature,  I  have  now  set  down  the  promi- 
nent features  of  the  Vegetable  Kingdom,  as  surveyed  from  this 
point  of  view.  From  the  preceding  paragraphs  the  evidence 
appears  to  be  certainly  in  favor  of  proneness  to  change  in  in- 
dividuals, and  of  the  power  to  chance  ceasing  only  with  the  life 
of  the  individual ;  and  we  have  still  to  account  for  the  fact  that 
there  are  limits  to  these  mutations,  and  laws  that  control  the 
changes  both  as  to  degree  and  kind ;  that  species  are  neither 
visionary  nor  even  arbitrary  creations  of  the  naturalist ;  that 
they  are,  in  short,  realities,  whether  only  temporarilv  so  or  not 

13.  Granting  then  that  the  tendency  of  nature  is  first  to  mul- 
tiply forms  of  existing  plants  by  graduated  changes,  and  next 
by  destroying  some  to  isolate  the  rest  in  area  and  in  character, 
we  are  now  in  a  condition  to  seek  some  theory  of  the  modiLs 
operandi  of  Nature  that  will  give  temporary  permanence  of  char- 
acter to  these  changelings.  And  here  we  must  appeal  to  theory 
or  speculation ;  for  our  knowledge  of  the  history  of  species  in 
relation  to  one  another,  and  to  the  incessant  mutations  of  their 
environing  physical  conditions,  is  far  too  limited  and  incomplete 
to  afford  data  for  demonstrating  the  effects  of  these  in  the  pro- 
duction of  any  one  species  in  a  native  state. 

Of  these  speculations  by  far  the  most  important  and  philo- 
sophical is  that  of  the  delimitation  of  species  by  natural  selec- 
tion, for  which  we  are  indebted  to  two  wholly  independent  and 
original  thinkers,  Mr.  Darwin  and  Mr.  Wallace.*  These  authors 
assume  that  all  animal  and  vegetable  forms  are  variable,  that  the 
average  amount  of  space  and  annual  supply  of  food  for  each 
species  (or  other  group  of  individuals)  is  limited  and  constant, 
but  that  the  increase  of  all  organisms  tends  to  proceed  annually 
in  a  geometrical  ratio ;  and  that,  as  the  sum  of  organic  life  on 
the  surface  of  the  globe  does  not  increase,  the  individuals  an- 
nually destroyed  must  be  incalculably  great ;  also  that  each  spe- 
cies is  ever  warring  against  many  enemies,  and  only  holding  its 
own  by  a  slender  tenure.    In  the  ordinary  course  of  nature  this 

progeny  of  fertile  hybrids.  He  conclades  that  the  fertile  posterity  of  hybrids  dis- 
appears, to  give  place  to  the  pure  typical  form  of  one  or  other  parent  **  n  se  pent 
sans  doute  qu'il  y  ait  des  exceptions  d  cette  loi  de  retour,  et  que  certains  hydridea» 
A  la  fots  tr^-fertiles  et  tr6s-4tablis,  tendent  d  £&ire  souche  d'esp^ ;  mais  le  fait  est 
loin  d'etre  prouv^.  Plus  nous  observons  les  ph^nonidnes  d'hybriditd,  plus  doos  in- 
dinous  &  croire  que  les  espdces  sont  indissolubleinent  li6es  d  une  fonctions  dans  Ten- 
semble  des  choses,  et  que  c'est  le  r61e  m^me  assiffn6  k  chacune  d'elles  qui  en  d6t«r* 
mine  la  forme,  la  dimension  et  la  dur^e."  (Annales  des  Sc.  Nat,  s6r.  4,  r.  9.) 
ft  Journal  of  the  Linnean  Society  of  London,  Zoology,  toL  iii,  p.  46. 
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annual  destruction  falls  upon  the  eggs  or  seeds  and  young  of  the 
organisms,  and  as  it  is  effected  by  a  multitude  of  antogonistic, 
ever-changing  natural  causes,  each  more  destructive  of  one  or- 
ganism than  of  any  other,  it  operates  with  different  effect  on 
each  group  of  individuals,  in  every  locality,  and  at  every  re- 
turning  season.  Here  then  we  have  an  infinite  number  of  vary- 
ing conditions,  and  a  superabundant  supply  of  variable  organ- 
isms, to  accommodate  themselves  to  these  conditions.  Now  the 
organisms  can  have  no  power  of  surviving  any  change  in  these 
conditions,  except  they  are  endowed  with  the  means  of  accom- 
modating themselves  to  it  The  exercise  of  this  power  may  be 
accompanied  by  a  visible  (morphological)  change  m  the  form  or 
structure  of  the  individual,  or  it  may  not,  in  which  case  there  is 
still  a  change,  but  a  physiological  one,  not  outwardly  mani- 
fested ;  but  tnere  is  always  a  morphological  change  if  the  change 
of  conditions  be  sudden,  or  when,  through  lapse  of  time,  it  be- 
comes extreme.  The  new  form  is  necessarily  that  best  suited  to 
the  changed  condition,  and  as  its  progeny  are  henceforth  addi- 
tional enemies  to  the  old,  they  will  eventually  tend  to  replace 
their  parent  form  in  the  same  locality.  Further,  a  greater  pro- 
portion of  the  seeds  and  young  of  the  old  will  annually  be  de- 
stroyed than  of  the  new,  and  the  survivors  of  the  old,  being 
less  well  adapted  to  the  locality,  will  yield  less  seed,  and  hence 
have  fewer  d!escendants. 

In  the  above  operations  Nature  acts  slowly  on  all  organisms, 
but  man  does  so  rapidly  on  the  few  he  cultivates  or  domesticates ; 
he  selects  an  organism  suited  to  his  own  locality,  and  by  so  modi- 
fying its  surrounding  conditions  that  the  food  and  space  that 
were  the  share  of  others  falls  to  it,  he  ensures  a  perpetuation  of 
his  variety,  and  a  multiplication  of  its  individuals,  by  means  of 
the  destruction  of  the  previous  inhabitants  of  the  same  locality ; 
and  in  every  instance,  where  he  has  worked  long  enough,  he 
finds  that  changes  of  form  have  resulted  far  greater  than  would 
sufiice  to  constitute  conventional  species  amongst  organisms  in  a 
state  of  nature,  and  he  keeps  them  distinct  by  maintaining  these 
conditions. 

Mr.  Darwin  adduces  another  principle  in  action  amongst  liv- 
ing or^nisms  as  playing  an  important  part  in  the  origin  of  spe- 
cies, VIZ.,  that  the  same  spot  will  support  most  life  when  peopled 
with  very  diverse  forms,  as  is  exemplified  by  the  fact  that  in  all 
isolated  areas  the  number  of  classes,  orders,  and  genera  is  very 
large  in  proportion  to  that  of  species. 

^S.  On  the  General  Phenomena  of  Distribution  in  Area. 

Turning  now  to  another  class  of  &cts,  those  that  refer  to  the 
distribution  of  plants  on  the  surface  of  the  globe,  the  following 
are  the  most  obvious : — 
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14.  The  most  prominent  feature  in  distribution  is  that  circum- 
scription of  the  area  of  species,  which  so  forcibly  suggests  the 
hypothesis  that  all  the  individuals  of  each  species  have  sprung 
from  a  -common  parent,  and  have  spread  in  various  directions 
from  it.  It  is  true  that  the  area  of  some  (especially  cryptogamio 
and  aquatic  plants)  is  so  great  that  we  cannot  indicate  any  appa- 
rent centre  of  diffusion,  and  that  others  are  so  sporadic  that  they 
appear  to  have  had  many  such  centres ;  but  these  species,  thouga 
more  numerous  than  is  usually  supposed,  are  few  m  comparison 
with  those  that  have  a  definite  or  circumscribed  area. 

With  respect  to  this  limitation  in  area,*  species  do  not  essen- 
tially  differ  from  varieties  on  the  one  hand,  or  from  genera  and 
higher  groups  on  the  other;  and  indeed,  in  respect  of  distribu- 
tion, they  hold  an  exactly  intermediate  position  between  them, 
varieties  being  more  restricted  in  locality  than  species,  and  these 
again  more  than  genera. 

The  universality  of  this  feature  (of  groups  having  defined 
areas)  affords  to  my  mind  all  but  conclusive  evidence  in  favor 
of  the  hypothesis  of  similar  forms  having  had  but  one  parent, 
or  pair  of  parents.  And  further,  this  circumscription  of  species 
ana  other  groups  in  area,  harmonizes  well  with  that  principle  of 
divergence  of  K)rm,  which  is  opposed  to  the  view  that  the  same 
variety  or  species  may  have  originated  at  different  spots.  It  also 
follows  that,  as  a  general  rule,  tne  same  species  will  not  give  rise 
to  a  series  of  similar  varieties  (and  hence  species)  at  different 
epochs ;  whence  the  geological  evidence  of  contemporaneity  de- 
rived from  identity  of  fossil  forms  may  be  relied  upon. 

The  most  obvious  cause  of  this  limitation  in  area  no  doubt 
exists  in  the  well-known  fact  that  plants  do  not  necessarily  in- 
habit those  areas  in  which  they  are  constitutionally  best  fitted 
to  thrive  and  to  propagate ;  that  they  do  not  grow  where  they 
would  most  like  to,  out  where  they  can  find  space  and  fewest 
enemies.  We  have  seen  (18)  that  most  plants  are  at  warfare 
with  one  or  more  competitors  for  the  area  they  occupy,  and  that 
both  the  number  of  individuals  of  any  one  species  and  the  area 
it  covers  are  contingent  on  the  conditions  which  determine  these 
remaining  so  nicely  balanced  that  each  shall  be  able  at  least  to 

*  It  is  a  remarkable  fact  that  there  are  some  striking  anomalies  in  the  distribu- 
tion of  plants  into  provinces,  as  compared  with  animals.  Thus  there  is  no  peculiar- 
ity in  the  yefj^etation  of  Australia  to  oe  compared  with  the  rarity  of  placental  mam- 
mals, nor  with  the  fact  of  so  many  of  the  mammals,  birds,  and  fish  of  Tasmania 
differing  from  those  of  the  continent  of  Australia.  Nearer  home,  we  find  the  basin 
of  the  Mediterranean  with  a  tolerably  uniform  flora  on  the  European  and  North 
African  sides,  but  these  ranking  as  different  zoological  provinces.  Tlie  much  nar- 
rower delimitation  in  area  of  animals  than  plants,  and  greater  restriction  of  faunas 
than  floras,  should  lead  us  to  anticipate  that  plant  types  are,  geologicaUy  speaking, 
more  andent  and  permanent  than  the  higher  animal  types  are,  and  so  I  believe 
them  to  be,  and  I  would  extend  the  doctrine  even  to  plaota  of  highly  complex 
structure. 
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hold  its  own,  and  not  succumb  to  the  enervating  or  etiolating 
or  smothering  influences  of  its  neighbors.  The  effects  of  this 
warfiu-e  are  to  extinguish  some  species,  to  spare  only  the  hardier 
races  of  others,  and  especially  to  limit  the  remainder  both  as  to 
area  and  characters.  Exceptions  occur  in  plants  suited  to  very 
limited  or  abnormal  conditions,  such  as  desert  plants,  the  chief 
obstacles  to  whose  multiplication  are  such  inorganic  and  princi- 
pally atmospheric  causes  as  other  plants  cannot  overcome  at  all ; 
Buch  plants  have  no  competitors,  are  generally  widely  distrib- 
uted, and  not  very  variable.* 

15.  The  three  great  classes  of  plants,  Acotyledons,  Monoco- 
tyledons, and  Dicotyledons  (Gymnospermous  and  Angiosperm- 
ous),  are  distributed  with  tolerable  equality  over  the  surfece  of 
the  globe,  inasmuch  as  we  cannot  indicate  any  of  the  six  con- 
tinents (Europe,  Asia,  Africa,  North  and  South  America,  and 
Australia)  as  being  peculiarly  rich  in  one  to  the  exclusion  of  an- 
other. Further,  the  distribution  of  some  of  the  larger  orders  is 
remarkably  equable,  as  CompositoB,  Leguminosoe^  Oraminece,  and 
others;  facts  which  (supposing  existing  species  to  have  orig- 
inated in  variation)  would  seem  to  indicate  tnat  the  means  of  dis- 
tribution have  overcome,  or  been  independent  of  the  existing 
apparent  impediments,  and  that  the  power  of  variation  is  equally 
distributed  amongst  these  classes,  and  continuously  exerted  un- 
der very  different  conditions.  I  do  not  mean  that  all  the  classes 
are  equally  variable,  but  that  each  displays  as  much  variety  in 
one  continent  as  in  another. 

16.  Those  classes  and  orders  which  are  the  least  complex  in 
organization  are  the  most  widely  distributed,  that  is  to  say,  they 
contain  a  larger  proportion  of  widely  diffused  species.  Thus  the 
species  of  Acotyledons  are  more  widely  dispersed  than  those  of 
Monocotyledons,  and  these  again  more  so  than  those  of  Dicoty- 
ledons ;  so  also  the  species  of  ThaUcphytes  are  among  the  most 
widely  dispersed  of  Acotvledons,  the  Gframinece  of  Monocotyle- 
dons, and  the  Cheiiiopodiacece  of  Dicotyledons.  This  tendency 
of  the  least  complex  species  to  be  most  widely  diffused  is  most 
marked  in  Acotyledons,  and  least  so  in  Dicotyledons,  f  a  fact 
which  is  analogous  to  that  already  stated  (4),  that  the  least  com- 
plex are  also  the  most  variable. 

*  Though  ioTariable  foima,  they  may  be,  and  often  are,  themselves  yarieties  or 
raeet  of  a  species  that  inhabits  more  fertile  spots,  as  Poa  bulbona,  which  is  a  yery 
veU-ooarkea  and  constant  form  of  P.  pratensit^  occurring  in  dry  sandy  soil,  from 
Snglaod  to  Northwestern  India,  its  "  meadow"  relative  being  a  very  variable  species 
in  the  same  countries,  and  always  struggling  for  existence  amongst  other  grasses, 
etc 

f  Veiy  much,  no  doubt,  because  of  the  difficulty  in  classifying  Dicotyledons  hj 
complexity  of  organisation ;  in  other  words,  of  our  inability  to  estimate  in  a  classi- 
fieatory  point  of  view  the  relative  value  of  the  presence  or  absence  of  organs  in 
plants,  where  many  are  present,  and  where  those  of  low  morpholog^ical  importance 
may  luve  a  comparatively  high  physiological  significance. 
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17.  Though  we  rarely  find  the  same  species  running  into  the 
same  varieties  at  widely  sundered  localities  (unless  starved  or 
luxuriant  forms  be  called  varieties),  yet  we  do  often  find  a  group 
of  species  represented  in  many  distant  places  by  other  groups  of 
allied  forms ;  and  if  we  suppose  that  individuals  of  the  parent 
type  have  found  their  waj  to  them  all,  the  theory  that  existing 
species  have  originated  m  variation,  and  that  varieties  depart 
further  from  the  parent  form,  will  account  for  such  groups  of 
allied  species  being  found  at  distant  spots ;  as  also  for  these 
groups  being  composed  of  representative  species  and  genera. 

18.  No  general  relations  have  yet  been  established  between 
the  physical  conditions  of  a  country  and  the  number  of  species 
or  varieties  which  it  contains,  further  than  that  the  tropical  and 
temperate  regions  are  more  fertile  than  the  polar,  and  that  per- 
ennial drought  is  eminently  unfavorable  to  vegetation,  it  is 
not  even  ascertained  whether  the  tropical  climates  produce  more 
species  than  the  temperate. 

19.  Though  we  cannot  explain  the  general  relations  between 
the  vegetation  and  physical  condition  of  any  two  countries  that 
contrast  in  these  respects,  we  may  conclude  as  a  general  rule 
that  those  tracts  of  land  present  the  greatest  variety  in  their 
vegetation  that  have  the  most  varied  combinations  of  conditions 
of  heat,  light,  moisture,  and  mineral  characters.  It  is,  in  the 
present  state  of  our  knowledge,  impossible  to  measure  the 
amount  of  the  fluctuations  of  these  conflicting  conditions  in  a 
given  country,  nor  if  we  could  can  we  express  them  symboli- 
cally or  otherwise  so  as  to  make  them  intelligible  exponents  of 
the  amount  of  variety  in  the  vegetation  they  affect;  but  the  fol- 
lowing facts  in  general  distribution  appear  to  me  to  be  favorable 
to  the  idea  that  there  is  such  a  connection. 

There  are  certain  portions  of  the  surface  of  the  globe  charac- 
terized by  a  remarkable  uniformity  in  their  phsenogamic  vege- 
tation. These  may  be  luxuriantly  clothed,  and  abound  in  indi- 
viduals, but  are  always  poor  in  species.  Such  are  the  cooler 
temperate  and  subarctic  lake  regions  of  North  America,  Fuegia 
and  the  Falkland  Islands,  the  Pampas  of  Buenos  Ayres,  Siberia 
and  North  Kussia,  Ireland  and  Western  Scotland,  the  great  Gtin- 
getic  plain,  and  many  other  tracts  of  land.  Now  all  these  regions 
are  characterized  by  a  great  uniformity  in  most  of  their  physical 
characters,  and  an  absence  of  those  varying  conditions  wnich  we 
assume  to  be  stimulants  to  variation  in  a  locality.  On  the  other 
hand,  it  is  in  those  tracts  that  have  the  most  broken  surface,  va- 
ried composition  of  rocks,  excessive  climate  (within  the  limits 
of  vegetable  endurance),  and  abundance  of  light,  that  the  most 
species  are  found,  as  in  South  Africa,  many  parts  of  Brazil  and 
tne  Andes,  Southern  Fiance,  Asia  Minor^  %ain,  Algeria,  Japan, 
and  Australia. 
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20.  The  Polar  regions  are  chiefly  peopled  from  the  colder 
temperate  zones,  and  the  species  from  tne  latter  which  have 
spread  into  them  are  very  variable,  but  only  within  compara- 
tively  small  limits,  particularly  in  stature,  eolor^  and  vesture. 
Many  of  these  polar  and  colder  temperate  plants  are- also  found^ 
together  with  other  species  closely  allied  to  them,  on  the  moun- 
tains of  the  warm  temperate,  and  even  tropical  zones ;  to  which 
it  is  difficult  to  conceive  that  they  can  have  been  transported  by 
agencies  now  in  operation. 

21.  The  floras  of  islands  present  tnany  points  of  interest. 
The  total  number  of  species  they  contain  seems  to  be  invariably 
less  than  an  equal  continental  area  possesses,  and  the  relative 
numbers  of  species  to  genera  (or  other  higher  groups)  is  also 
much  less  than  in  similar  continental  areas. 

The  further  an  island  is  from  a  continent,  the  smaller  is  it» 
flon  numerically,  the  more  peculiar  is  its  vegetation^  and  the 
smaller  its  proportion  of  species  to  genera.  In  the  case  of  very 
isolated  islands,  moreover,  the  generic  types  are  often  those  of 
very  distant  countries,  and  not  of  the  nearest  land*  Thus  the 
St  Helena  and  Asceiraion  forms  are  not  so  characteristic  of  trop- 
ical Africa  as  of  the  Cape  of  Good  Hope.  Those  of  Kergue- 
len's  Land  are  Antarctic  American,  not  African  nor  Indian^ 
The  Sandwich  Islands  contain  many  Northwest  American  and 
some  New  Zealand  forms.  Japan  presents  us  with  many  genera 
and  species  unknown  except  to  the  eastward  of  the  Bocky  Moun- 
tains, in  North  America.*  So  too  American,  Abyssinian,  and 
even  South  African  genera  and  species  are  found  in  Madeira 
and  the  Canary  Islands ;  and  Fuegian  ones  in  Tristan  d'Acunha. 

22.  There  is  a  strict  analogy  in  this  respect  between  the  floras 
of  islands  and  those  of  lofty  mountain-ranges,  no  doubt  in  both 
cases  owing  to  the  same  causes.  Thus,  as  Japan  contains  vari-' 
ous  peculiar  N.  E.  American  species  which  arc  not  found  in 
N.  W.  America  nor  elsewhere  on  the  globe,  and  the  Canaries 
and  Azores  possess  American  genera  not  found  in  Europe  nor 
Africa,  so  tne  lofty  mountains  of  Borneo  contain  Tasmanian 
and  Himalayan  representatives ;  the  Himalayas  contain  Andean, 
Bockj  Mountain,  and  Japanese  ^nera  and  species ;  and  the  alp^ 
of  Victoria  and  Tasmania  contam  assemblages  of  New  Zealand, 
Fuegian,  Andean,  and  European  genera  and  species.  We  can- 
not account  for  any  of  these  cases  of  distribution  between  islands 
and  mountains  except  by  assuming  that  the  species  and  genera 
common  to  these  distant  localities  have  found  their  way  across 
the  intervening  spaces  under  conditions  which  no  longer  exist. 

*  Vhilst  these  sbeetfl  are  pMsing  tbTougb  the  prejs,  1  hare  been  ittfoimed  by 
Frofenor  Asa  Gray  thai  the  flora  of  Japan-  and  N.  R  Aeia  is  much  more  closely 
aUied  to  that  of  the  Northern  United  States  than  to  thai  of  America  vest  of  the^ 
Rocky  Moontains. 
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28.  There  is  much  to  be  observed  in  the  condition  and  distri- 
bution of  the  introduced  or  naturalized  plants  of  a  country, 
which  may  be  applied  to  the  study  of  the  origin  of  its  indigen- 
ous vegetation.  The  greater  proportion  of  these  are  the  annual 
and  other  weeds  of  cultivated  land,  and  plants  which  attach 
themselves  to  nitrogenous  soils ;  naturali25e<l  perennials,  shrubs, 
and  trees  occur  consecutiveljr  in  rapidly  diminishing  proportions. 
I  can  find  no  decided  relation  between  complexity  of  structure 
and  proneness  to  migrate,  nor  much  between  facilities  for  trans- 
port or  power  of  endurance  or  vitality  in  the  seed,  and  extent 
of  distribution  by  artificial  means.  I  shall  return  to  this  subject 
(which  I  have  elsewhere  discussed  at  length  with  reference  to 
the  Galapagos  Archipelago*)  when  treating  of  the  naturalized 
plants  of  Australia. 

24.  I  venture  to  anticipate  that  a  study  of  the  vegetation  of 
islands  with  reference  to  the  peculiarities  of  their  generic  types 
on  the  one  hand,  and  of  their  geological  condition  (whether  as 
rising  or  sinking)  on  the  other,  may,  in  the  present  state  of  our 
knowledge,  advance  the  subjects  of  distribution  and  variation 
considerably.  The  incompleteness  of  the  collections  at  my  com- 
mand from  the  Polynesian  islands,  has  frustrated  my  attempts 
to  illustrate  this  branch  of  inquiry  by  extending  my  researches 
from  the  Australian  Flora  over  that  of  the  Pacific.  I  may  how- 
ever indicate  as  a  general  result,  that  I  find  the  sinking  islands, 
those  (so  determined  by  Darwin's  able  investigations)  character- 
ized as  atolls,  or  as  having  barrier  reels,  to  contain  compara- 
tively fewer  species  and  fewer  peculiar  generic  types  than  those 
which  are  rising.  Thus,  commencing  from  the  east  coast  of  A£ri- 
ca,  I  find  in  the  Indian  Ocean  the  following  islands  marked  in 
Darwin's  chartf  as  bounded  with  fringing  reefe  or  active  voloa- 
nos,  and  hence  rising : — The  Seychelles,  Madagascar,  Mauritius, 
Bourbon,  Cevlon,  the  Andamans,  Nicobar,  and  Sumatra;  the 
vegetation  of  all  which  is  characterized  by  great  diversity  and 
much  peculiarity  of  seneric  type :  whereas  those  marked  as  atolls 
or  barrier  reefe,  as  the  Maldives,  Laccadives,  and  Keeling  Island, 
contain  few  species,  and  those  the  same  as  grow  on  the  nearest 
continents.  In  the  Pacific  Ocean,  again,  the  groups  of  islands 
most  remarkable  for  their  ascertained  number  of  very  peculiar  ge- 
neric types  are  the  Sandwich  group,  Galapagos,  Juan  Fernandez, 
Loochoo  and  Bonin,  all  of  which  are  rising,  and  most  have  ac- 
tive volcanos:  those  with  the  least  amount  of  peculiarity  are  the 
Society  group  and  Fijis,  both  of  which  are  sinking.  In  the  pres- 
ent state  of  our  knowledge  it  is  not  safe  to  lay  much  stress  on 
these  apparent  facts,  especially  as  the  New  Hebrides  and  New 
Caledonia,  which  lie  very  close  together,  and  both,  I  believe, 

*  Linn.  Traot.,  zx,  286. 

f  See  hu  works  on  Tolouiic  kUndfl  and  on  coral  ree&. 
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contain  much  p€»uliari^,  are  in  opposite  geological  conditions, 
the  Hebrides  rising  ana  Caledonia  sinking ;  ana  the  Friendly^ 
and  Fiji  groups,  equally  near  one  another,  and  with,  I  suspect, 
very  similar  vegetation,  are  also  represented  as  being  in  opposite 
conditions.  On  the  other  hand,  in  the  whole  of  the  group  includ- 
ing the  Low  Archij>elago  and  the  Society  Islands,  extending  over 
more  than  2000  miles,  I  observe  but  one  spot,!  namely,  Eliza- 
beth Island,  a  mere  speck  of  land,  but  whicn  is  the  only  known 
habitat  of  one  of  the  most  remarkable  genera  of  Compo^ike.X 

25.  Many  of  the  above  facts  in  the  general  distribution  of 
species  cannot  be  wholly  accounted  for  by  the  supposition  that 
natural  causes  have  dispersed  them  over  such  existing  obstacles 
as  seas,  deserts,  and  mountain-chains ;  moreover,  some  of  these 
facts  are  opposed  to  the  theory  that  the  creation  of  existing  spe- 
cies has  taken  place  subsequent  to  the  present  distribution  of 
climates,  and  of  land  and  water,  and  to  tnat  of  their  dispersion 
having  been  eflfected  by  the  now  prevailing  aquatic,  atmospheric, 
and  animal  means  of  transport. 

Similar  climates  and  countries,  even  when  altogether  favorably 
placed  for  receiving  colonists  from  each  other,  and  with  condi- 
tions suitable  to  their  reciprocal  exchange,  do  not,  as  a  rule,  in- 
terchange species.  Causes  now  in  operation  will  not  account 
for  the  £gw5t  that  only  200  of  the  New  Zealand  flowering  plants 
are  common  to  Australia,  and  still  less  for  the  contrasting  one 
that  the  very  commonest,  most  numerous,  and  universally  dis- 
tributed Australian  genera  and  species,  as  Oasuarina^  Eucalyp- 
tus^ Acacia,  Boronia,  Heltchrysum,  Melaleuca^  etc.,  and  all  the 
Australian  LeguminosoR  (including  a  European  genus  and  spe- 
cies), are  absent  from  New  Zealand.  Causes  now  in  operation 
cannot  be  made  to  account  for  a  large  assemblage  of  flowering 
plants  characteristic  of  the  Indian  peninsula  being  also  inhabit- 
ants of  tropical  Australia,  while  not  one  characteristic  Austra- 
lian genus  has  ever  been  found  in  the  peninsula  of  India.  Still 
less  will  these  causes  account  for  the  presence  of  Antarctic  and 
European  species  in  the  Alps  of  Tasmania  and  Victoria  or  for 
the  reappearance  of  Tasmanian  genera  on  the  isolated  lofty 
mountam  of  Kina-Balou,  in  Borneo. 

*  I  find  that  tbere  is  a  remarkable  difference  between  the  floras  of  the  New  Heb- 
rides and  OaledoDta  on  the  one  hand,  and  those  of  the  Fiji  islands  and  those  to  the 
east  of  tbem  on  the  other.  In  the  former,  New  Zealand  and  Australian  types 
abomd ;  in  the  latter,  almost  ezdnsively  Indian  forms.  The  differences  between 
the  floras  of  Fiji,  Samoa,  Tonga,  Tahiti,  and  that  of  India,  are  in  species  and  not  in 
genera,  and  many  species  are  common  to  alL 

t  Mr.  Darwin  has  left  Aurora  Ishuid  (another  of  the  groap)  nncolored,  on  account 
of  the  donbtfol  eyidence  regarding  it,  which  however  is  in  raror  of  its  being  in  the 
same  cooditioci  as  Elizabeth's  Island.  From  a  list  of  species  communicated  by  Mr. 
Dana,  it  appears  to  contain  no  peculiar  phuits. 

t  FUckia,  See  Lond  Joum.  Bot  1845,  ir,  p.  640,  i  23,  24.  [A  specimen  of 
Hus  plant  waa  gathered  by  Plo£  Dana  on  the  mountains  of  Tahiti — Eoa.} 
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These  and  a  multitude  of  analogous  facts  have  led  to  the  study 
of  two  classes  of  agents,  both  of  which  may  be  reasonably  sup- 
posed to  have  had  a  powerful  effect  in  determining  the  distribu- 
tion of  plants ;  these  are  changes  of  climates,  and  changes  in 
the  relative  positions  and  elevations  of  land. 

26.  Of  these,  that  most  easy  of  direct  application  is  the  effect 
of  humidity  in  extending  the  range  of  species  into  regions  char- 
acterized by  what  would  otherwise  be  to  them  destructive  tem- 
peratures. 

I  have,  in  the  'Antarctic  Flora,'  shown  that  the  distribution 
of  tropical  forms  is  extended  into  cold  regions  that  are  humid 
and  equable  farther  than  into  such  as  are  dry  and  excessive ; 
and,  conversely,  that  temperate  forms  advance  much  further 
into  humid  and  equable  tropjical  regions  than  into  dry  and  ex- 
cessive ones;  and  I  have  attributed  the  extension  of  Tree-ferns, 
Epiphytal  Orchids,  Myrtacese,  etc.,  into  high  southern  latitudes, 
to  tne  moist  and  equable  climate  of  the  south  temperate  zone. 
I  have  also  shown  now  conspicuously  this  kind  of  climate  in- 
fluences the  distribution  of  mountain  plants  in  India,  where 
tropical  forms  of  Laurel,  Fig,  Bamboo,  and  many  other  genera, 
ascend  the  humid  extratropical  mountains  of  Eastern  Bengal 
and  Sikkim  to  fully  9000  feet  elevation ;  and  temperate  genera, 
and  in  some  cases  species,  of  Quercus,  Salix,  Bosa,  Pinus,  Pru- 
nus.  Camellia,  Bubus,  Kadsara,  Fragaria,  JSsculus,  etc.,  descend 
the  mountains  even  to  the  level  of  the  sea,  in  lat  25^.  In  a 
tropical  climate  the  combined  effects  of  an  equable  climate  and 
humidity  in  thus  extending  the  distribution  of  species,  often 
amount  to  6000  feet  in  elevation  or  depression  (equivalent  to 
15°  Fahr.  of  isothermals  in  latitude),  a  most  important  element 
in  our  speculations  on  the  comparative  ran^e  of  species  under 
existing  or  past  conditions ;  and  when  to  this  is  added  that  the 
average  range  in  altitude  of  each  Himalayan  tropical  and  tem- 
perate and  alpine  species  of  flowering  plant  is  4000  feet,  which 
is  equivalent  to  12  of  isothermals  of  latitude,  we  can  under- 
stand how  an  elevation  of  a  very  few  thousand  feet  might,  under 
certain  climatic  conditions,  suffice  to  extend  the  ranee  of  an 
otherwise  local  species  over  at  least  28°  parallels  of  latitude, 
and  how  a  proportionally  small  increase  oi  elevation  in  a  me- 
ridional cham  where  it  crosses  the  Equator,  may  enable  temper- 
ate plants  to  effect  an  easy  passage  from  one  temperate  zone  to 
the  other. 

27.  To  explain  more  fully  the  present  distribution  of  species 
and  Kenera  in  area,  I  have  recourse  to  those  arguments  which 
are  developed  in  the  Introductory  Essay  to  the  New  Zealand 
Flora,  and  which  rest  on  geological  evidence,  originally  estab- 
lished by  Sir  Charles  Lyell,  that  certain  species  of  animals  have 
survivea  great  relative  changes  of  sea  ana  land.  This  doctrine, 
which  I  in  that  Essay  endeavored  to  expand  by  a  study  of  the 
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distribution  of  existing  southern  species,  has,  I  venture  to  think, 
acquired  additional  weight  since  then,  from  the  facts  I  shall 
bring  forward  under  the  next  head  of  Geological  Distribution, 
And  which  seem  to  indicate  that  many  existing  orders  and  gen- 
era of  plants  of  the  highest  development  may  have  flourished 
during  the  Eocene  and  Cretaceous  periods,  and  have  hence  sur- 
vived complete  revolutions  in  the  temperature  and  geography 
of  the  middle  and  temperate  latitudes  of  the  globe. 

28.  Mr.  Darwin  has  greatly  extended  in  another  direction 
these  views  of  the  antiquity  of  many  European  species,  and 
their  power  of  retaining  their  fades  unchanged  daring  most  ex- 
tensive migrations,  by  his  theory  of  the  simultaneous  extension 
of  the  glacial  temperature  in  both  hemispheres,  and  its  conse* 
quent  effect  in  cooling  the  tropical  zone.  He  argues  that,  under 
such  a  cold  condition  of  the  sur&ce  of  the  globe,  the  temperate 
plants  of  both  hemispheres  may  have  been  almost  confined  to 
the  tropical  zone,  whence  afterwards,  owing  to  an  increment  of 
temperature,  they  would  be  driven  up  to  the  mountains  of  the 
tropics,  and  back  again  to  those  higher  temperate  latitudes  where 
we  now  find  most  of  them.  I  have  already  (New  Zealand  Essay) 
availed  myself  of  the  hypothesis  of  an  austral  glacial  period,  to 
acoonnt  for  Antarctic  species  being  found  on  the  alps  of  Austra- 
lia, Tasmania,  and  New  Zealand ;  and  if  as  complete  evidence 
of  such  a  proportionally  cooled  state  of  the  intertropical  regions 
were  forthcoming  as  there  is  of  a  glacial  condition  of  the  tem- 
perate zones,  it  would  amply  suffice  to  account  for  the  presence 
of  European  and  Arctic  species  in  the  Antarctic  and  south  tem- 
perate regions,  and  of  the  temperate  species  of  both  hemispheres 
on  the  mountains  of  intermediate  tropical  latitudes. 

On  the  other  hand,  we  have  sufficient  evidence  of  many  of 
what  are  now  the  most  tropical  orders  of  plants  having  inhab- 
ited the  north  temperate  zone  before  the  glacial  epoch ;  and  it  is 
difficult  to  conceive  how  these  orders  could  have  survived  so 
great  a  reduction  of  the  temperature  of  the  globe  as  should  have 
allowed  the  preglacial  temperate  flora  to  cross  the  Equator  in 
any  longitude.  It  is  evident  that,  under  such  cold,  the  most 
tropical  orders  must  have  perished,  and  their  re-creation  after 
the  glacial  epoch  is  an  inadmissible  hypothesis.* 

*  The  questioa  of  the  state  of  the  mean  temperature  of  the  globe  during  com- 
{jaratirely  reeent  geolopcal  periods  is  yearly  deriving  greater  importance  in  rela- 
tioa  to  toe  problem  of  distribation.  Upon  this  point  geologists  are  not  altogether 
dear,  nor  at  one  with  the  masters  of  physical  science.  Lyell  (Principles,  ed.  ix, 
chap.  Tii)  attributes  the  glacial  epoch  to  such  a  disposition  of  land  and  sea  as  would 
suflSeienUy  cool  the  temperate  zones;  and  he  implies  that  this  involves  or  necessi- 
tates a  lowering  of  the  mean  temperature  of  the  whole  globe.  Another  hypothesis 
is,  that  there  was  a  lowering  of  the  mean  temperature  of  the  globe  whoUy  inde- 
peodent  of  any  material  change  in  the  present  relations  of  sea  and  land,  which  cold 
mdoeed  the  fflacial  epoch.  A  ihird  theoiy  is  that  such  a  redisposition  of  land  and 
■sa  as  woold  induce  a  eladal  epoch  in  our  hemisphere  need  not  be  great,  nor  neces- 
sitate a  decrement  of  ue  mean  temperature  of  tne  whole  earth. 


Digitized  by 


Google 


24    /.  D.  Hooker,  Introductory  Essay  to  the  Flora  of  Tasmania, 

29.  It  remains  then  to  examine  whether,  supposing  the  glacial 
epoch  of  the  northern  and  southern  hemispheres  to  have  been 
contemporaneous,  the  relations  of  land  and  sea  may  not  have 
been  such  as  that  a  certain  meridian  may  have  retained  a  tropi- 
cal temperature  near  the  Equator,  and  thus  have  preserved  the 
tropical  forms.  Such  conditions  might  perhaps  be  attained  bj 
supposing  two  large  masses  of  land  at  either  pole,  which  should 
contract  and  join  towards  the  Equator,  formmg  one  meridional 
continent,  while  one  equatorial  mass  of  land  should  be  placed 
at  the  opposite  meridian.  If  the  former  continent  were  trav- 
ersed by  a  meridional  chain  of  mountains,  and  so  disposed  that 
the  polar  oceanic  currents  should  sweep  towards  the  Equator  for 
many  degrees  along  both  its  shores,  its  equatorial  climate  would 
be  throughout  far  more  temperate  than  that  of  the  opposite 
equatorial  mass  of  land,  whose  climate  would  be  tropical,  insu- 
lar, and  humid. 

80.  The  hypothesis  of  former  mountain  chains  having  aflforded 
to  plants  the  means  of  migration,  by  connecting  countries  now 
isolated  by  seas  or  desert  plains,  is  derived  from  the  evidence 
afforded  by  geology  of  the  extraordinary  mutation  in  elevation 
that  the  earth's  surface  has  experienced  since  the  appearance  of 
existing  forms  of  animals  and  plants.  In  the  Antarctic  Flora  I 
suggested  as  an  hypothesis  that  the  presence  of  so  many  Arctic- 
American  plants  in  Antarctic  America  mi^ht  be  accounted  for 
by  supposing  that  the  now  depressed  portions  of  the  Andean 
cnain  had,  at  a  former  period,  been  so  elevated  that  the  species 
in  question  had  passed  along  it  from  the  north  to  the  south  tem- 
perate zone  ]*  and  there  are  some  facts  in  the  distribution  of  spe- 
cies common  to  the  mountain  floras  of  the  Himalaya  and  Malay 
Islands,  and  of  Australia  and  Japan,  that  would  well  accommo- 
date themselves  to  a  similar  hypothesis.  Of  such  submerged 
meridional  lands  we  have  some  slender  evidence  in  the  fact  tbat^ 
in  the  meridian  of  Australia  and  Japan,  we  have,  first,  the  north- 
west coast  of  Australia  sinking,  together  with  the  Louisiade  arch- 
ipelago to  its  north ;  then,  approaching  the  line,  the  New  Ireland 
group  is  sinking,  as  are  also  the  Caroline  Islands,  in  lat  7°  N. 
Beyond  this,  however,  in  lat  15°  N.,  are  the  Marianne  Islands 
(rising)  of  whose  vegetation  nothing  is  known ;  in  27°  N.,  the 

*  Hie  continuoas  exteDsion  of  bo  many  species  along  the  Cordillera  (of  which 
detailed  evidence  is  given  in  the  Antarctic  Flora)  from  the  Rocky  Mountains  to 
Faegia,  is  a  most  remarkable  fact,  considering  how  great  the  break  is  between  the 
Andes  of  New  Granada  and  those  of  Mexico,  and  that  the  intermediate  countries 
present  but  few  resting-places  for  alpine  plants.  That  this  depression  of  the  diain 
has  had  a  powerful  effect  in  either  limiting  the  extension  of  species  which  have  ap- 
peared since  its  occurrence,  or  in  inducing  changes  of  climate  which  have  extin- 
guished species  once  common  to  the  north  and  south,  is  evidenced  by  the  fact  that 
a  number  of  Fuegian  and  South  Chili  plants  extend  northward  as  alpines  to  the 
very  shores  of  the  Gulf  of  Mexico,  but  do  not  inhabit  the  Mexican  Andes,  whilst 
as  many  Arctic  species  advance  south  to  the  Mexican  Andes,  but  do  not  cross  the 
intermMiate  depresabn  and  reappear  in  the  Bolivian  Andes. 
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Benin  Islands  (also  rising) ;  and  in  80^  is  Japan,  with  which 
this  botanical  relationship  exists. 

It  is  objected  by  Mr.  Darwin  to  this  line  of  argument  (as  to 
that  on  p.  15,  concerning  the  Pacific  Islands),  that  all  these  sink- 
ing areas  are  volcanic  islands,  having  no  traces  of  older  rocks 
on  them.  But  I  do  not  see  that  this  altogether  invalidates  the 
hypothesis ;  for  many  of  the  loftiest  mountains  throughout  the 
Malayan  Archipelago,  New  Zealand,  and  the  Pacific  Islands, 
are  volcanic ;  some  are  active,  and  many  attain  to  14,000  feet  in 
elevation,  whilst  the  lower  portions  of  some  of  the  largest  of 
these  islands  are  formed  of  rocks  of  various  ages. 

{To  be  continued) 


Abt.  U. — Scnne  General  Views  on  Archceology;  by  A.  Moblot.* 

A  CENTURY  scarcely  has  elapsed  since  the  time  when  it  would 
have  been  thought  impossible  to  reconstruct  the  history  of  our 
globe,  prior  to  the  appearance  of  njankind.  But,  though  contem- 
porary historians  were  wanting  during  this  immense  pre-human 
era,  the  latter  has  not  failed  in  leaving  us  a  well-arranged  series 
of  most  significant  vestiges :  the  animal  and  vegetable  tribes,  which 
have  successively  appeared  and  disappeared,  have  left  their  fossil 
remains  in  the  successively  deposited  strata.  Thus  has  been 
composed,  gradually  and  slowly,  a  history  of  creation,  written, 
as  it  were,  by  the  Creator  himself.  It  is  a  great  book,  the  leaves 
of  which  are  the  stratified  rocks,  following  each  other  in  the 
strictest  chronological  order,  the  chapters  being  the  mountain- 
chains.  This  great  book  has  long  been  closed  to  man.  But 
science,  constantly  extending  its  realm  and  improving  its  method 
of  induction,  has  taught  the  geologist  to  study  those  marvellous 
archives  of  creation,  and  we  behold  him  now  unfolding  the  past 
ages  of  our  world,  with  a  variety  of  details  and  a  certainty  of 
conclusions  well  calculated  to  inspire  us  with  grateful  admiration. 

The  development  of  archaeology  has  been  very  similar  to  that 
.  of  geology.  Not  long  ago  we  should  have  smiled  at  the  idea  of 
reconstructing  the  by-gone  days  of  our  race,  previous  to  the  first 
beginning  of  history  properly  so  called.  The  void  was  filled  up, 
partly  by  representing  tnat  ante-historical  antiquity  as  having 
oeen  only  of  short  duration,  and  partly  by  exaggerating  the 
value  and  the  age  of  those  vague  and  confused  notions  which 
constitute  tradition. 

*  This  article  is  an  introduction  to  a  paper  entitled,  Geologico-Archnological  Stud- 
iea  in  Denmark  and  Switzerland,  appearing  in  the  Btdletin  de  la  Soeiiti  VaudoUe 
de$  Sciences  Katurellety  for  1859,  and  of  which  a  separate  edition,  comprising  the 
present  pages,  wiU  be  published. 

SECOND  SERIES,  Vot.  XXIX,  Na  85.— JAN.,  1860. 
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It  seems  to  be  witli  mankind  at  large  as  with  single  individu- 
als. The  recollections  of  our  earliest  childhood  have  entirely 
&ded  away,  up  to  some  particular  event  which  had  struck  us 
more  forcioly,  and  which  alone  has  left  a  lasting  image  amidst 
the  surrounding  darkness.  Thus,  excepting  the  idea  of  a  deluge, 
which  exists  among  so  many  nations,  and  therefore  appears  to 
have  originated  before  the  migration  of  those  same  nations,  the 
infancy  of  mankind,  at  least  in  Europe,  has  passed  without  leav- 
ing any  recollection,  and  history  fails  here  entirely :  for  what  is 
history  but  the  memory  of  mankind? 

But,  before  the  beginning  of  history,  there  have  been  life  and 
industry,  of  which  various  monuments  still  exist,  while  others  lie 
buried  in  the  soil,  much  as  we  find  the  organic  remains  of  former 
creations  entombed  in  the  strata  composing  the  crust  of  the  globe. 
The  memorials  of  antiquity  enact  here  a  part  similar  to  that  of  the 
fossils ;  and  if  Cuvier  calls  the  geologist  an  antiquarian  of  a  new 
order,  we  can  reverse  that  remarkable  saying,  and  consider  the 
antiquarian  as  a  geologist,  applying  his  method  to  reconstruct 
the  first  ages  of  mankind,  previous  to  all  recollection,  and  to  work 
out  what  may  be  called  pre-historical  history.  This  is  archaeology 
pure  and  proper.  But  archaeology  cannot  be  considered  as  com- 
mg  to  a  full  stop  with  the  first  beginning  of  history.  For  the  fur- 
ther we  recede  in  our  historical  researches,  the  more  incomplete 
they  become,  leaving  gaps  which  the  study  of  the  material  re- 
mams  helps  to  fill  up.  Archaeology  therefore  pursues  its  course 
in  a  parallel  line  with  that  of  history,  and  henceforth  the  two 
sciences  mutually  enlighten  each  other.  But,  with  the  progress 
of  history,  the  part  taken  by  archaeology  goes  on  decreasing:, 
until  the  invention  of  printing  almost  brings  to  a  close  the  re- 
searches of  the  antiquarian. 

To  pursue  geological  investigations  we  must  first  examine  the 
present  state  of  our  planet  and  observe  its  changes ;  that  is,  we 
must  begin  by  physical  geography.  This  supplies  us  with  a 
thread  of  induction,  to  guide  us  safely  in  our  rambles  through 
the  passed  ages  of  our  earth,  as  Lyell  has  so  admirably  set  forth. 
For  the  laws  which  govern  the  organic  creation  ana  the  inor- 
ganic world  are  as  invariable  as  the  results  of  their  combinations 
and  permutations  are  infinitely  varied ;  science  revealing  to  us  * 
every  where  the  perfect  stability  of  the  causes  with  the  diversity 
of  the  forms. 

So,  to  understand  the  past  ages  of  our  species,  we  must  first 
begin  by  examining  its  present  state,  following  man  wherever 
he  has  crossed  the  w^aters  and  set  his  foot  upon  dry  land :  the 
different  nations,  which  inhabit  our  earth  at  present,  must  be 
studied  with  respect  to  their  industry,  their  habits  and  their  gen- 
eral mode  of  life.  We  thus  make  ourselves  acquainted  with  the 
different  degrees  of  civilization,  ranging  from  the  highest  summit 
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of  modem  development  to  the  most  abject  state,  hardly  surpassing 
that  of  the  brute.  By  that  means  ethnography  supplies  us  with 
what  may  be  called  a  contemporaneous  scale  of  development,  the 
stages  of  which  are  more  or  less  fixed  and  invariable,  whilst  ar- 
chaeology traces  a  scale  of  successive  development  with  one 
moveable  stage,  passing  gradually  along  the  whole  line.* 

Ethnography  is  consequently  to  archaeology  what  physical 
geography  is  to  geology,  namely  a  thread  of  induction  in  the 
labyrinth  of  the  past,  and  a  starting  point  in  those  comparative 
researches  of  which  the  end  is  the  Knowledge  of  mankmd  and 
of  its  development  through  successive  generations. 

In  following  out  the  principles  above  laid  down,  the  Scandina- 
vian savans  have  succeeded  m  unravelling  the  leading  features 
in  the  progress  of  pre-historical  European  civilization,  and  in 
distinguishing  three  principal  eras,  which  they  have  called  the 
Mone-age^  the  6ron«c-ay€,  and  the  iron-ag€.\ 

This  great  conouest  in  the  realm  of  science  is  due  chiefly  to 
the  labors  of  Mr.  Thomsen,  director  of  the  ethnographical  and 
archaeological  museums  at  Copenhagen:]:  and  to  those  of  Mr. 
Nilsson,  professor  at  the  flourishing  University  of  Lund  in  Swe- 
den.! 

These  illustrious  veterans  among  northern  antiquaries  have 
ascertained  that  our  Earope,  at  present  so  civilized,  was  at  first 
inhabited  by  tribes  to  whom  the  use  of  metals  was  totally  un- 
known, and  whose  industry  and  domestic  habits  must  have  borne 
a  considerable  analogy  to  what  we  now  see  practised  among 
certain  savages.  Bone,  horn  and  especially  flint  were  then  used 
instead  of  metal  for  manufacturing  cutting-instruments  and  arms. 
This  was  the  stone-age,  which  might  also  be  called  the  first  great 
phase  of  civilization. 

The  earliest  settlers  jin  Europe  apparently  brought  with  them 
the  art  of  producing  fire.  By  striking  iron-pyrites  (sulphuret  of 
iron)  against  quartz,  fire  can  be  easily  obtainedf.  But  this  method 
can  only  have  been  occasionally  used,  and  seems  to  have  been 
confined  to  some  native  tribes  in  Tierra  del  Fuego.||  The  usual 
mode  has  evidently  been  that  of  rubbing  two  sticks  together. 
But  on  further  reflection  it  is  easy  to  perceive  that  this  was  a 

*  Some  naturalists  see  a  correspoDdence  of  tiie  same  sort  between  embryology 
and  oomparative  anatomy ;  for  they  consider  the  human  embryo  as  passing  during 
its  derelopment  through  the  different  stages  of  the  scale  of  animal  creation,  or,  at 
least,  as  passing  through  the  different  states  of  the  embryos  of  the  different  stages 
of  that  scale. 

f  The  history  of  Danish  ardueokgy  has  been  sketched  by  T.  Hindenbuig.  See 
J/anMk  maanedsskrifi^  i,  1 859. 

X  Ltd/Btramd  til  norduk  Oldkyndighed,  JSjoebenhavn,  1886.  Published  in  Eng^ 
liiih  by  Lord  Ellesmere,  under  the  title,  *'  A  Guide  to  Northern  Antiquities.  London, 
1848* 

g  Nilsson:  Seanditiaviaka  Nordens  UHnvonare.    Lund,  1838 — 1848. 

I  Weddell:  A  Voyage  towards  the  South  Pole  ml  82  2-1 824.  London,  1827,  p.  161 
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most  difficult  discovery,  and  must  at  all  events  have  been  pre« 
ceded  by  a  knowledge  of  the  use  of  fire,  as  derived  from  the 
effects  of  lightning  or  from  volcanic  action. 

The  stone-age  was  therefore  probably  preceded  by  a  period, 
perhaps  of  some  length,  during  which  man  was  unacquaintea 
with  the  art  of  producing  fire.  This,  according  to  Mr.  Flourens, 
indicates  that  the  cradle  of  mankind  was  situated  in  a  warm  cli- 
mate.* 

The  art  of  producing  fire  has  been  perhaps  the  greatest  achieve- 
ment of  human  intelligence.  The  use  of  fire  lies  at  the  root  of 
almost  every  species  of  industry.  It  enables  the  savage  to  fell 
trees,  as  it  allows  civilized  nations  to  work  metals.  Its  import- 
ance is  so  great,  that  deprived  of  it  man  would  perhaps  scarcely 
have  risen  above  the  condition  of  the  brute.  Even  the  ancients 
were  sensible  of  this,  as  is  witnessed  by  the  fable  of  Prometheus. 
As  to  their  sacred  perpetual  fire,  its  origin  seems  to  lie  in  the 
difficulty  of  procunng  fire,  thereby  rendering  its  preservation 
essential. 

In  Europe  the  stone-age  came  to  an  end  by  the  introduction  of 
bronze.  Tnis  metal  is  an  alloy  of  about  nine  parts  of  copper  and 
one  part  of  tin.f  It  melts  and  moulds  well ;  the  molten  mass  in 
coolmg  slowly  acquires  a  tolerable  degree  of  hardness,  inferior  to 
that  oi  steel,  it  is  true,  but  superior  to  that  of  very  pure  iron. 
We  therefore  understand  how  bronze  would  long  be  used  for 
manufecturing  cutting-instruments,  weapons  and  numerous  per- 
sonal ornaments.  The  northern  antiquaries  have  very  properly 
called  this  second  great  phase  in  the  development  of  European 
civilization  the  brome-age. 

The  bronze  articles  of  this  period,  with  a  few  trifling  excep- 
tions, have  not  been  produced  by  hammering,  but  have  been  reg- 
idarly  cast,  often  with  a  considerable  degree  of  skill.  Even  the 
Bword-blades  were  cast,  and  the  hammer  (of  stone)  was  only  used 
to  impart  a  greater  degree  of  hardness  to  the  edge  of  the  weapon. 

The  bronze-age  has  therefore  witnessed  a  mining  industry, 
which  was  completely  wanting  during  the  stone-age.  Now  the 
art  of  mining  is  so  essential  to  civilization,  that  without  it  the 
world  would  perhaps  yet  be  exclusively  inhabited  by  savages. 

*  Flourens :  De  la  langeviiS  humaine,  Paris,  1886,  p.  127.  **  Man,  from  the  con- 
■traction  of  his  teeth,  his  stomach,  and  his  intestines,  is  primitively /rv^voroiM,  like 
the  monkey.  But  the  frugivorous  diet  is  the  most  unfavorable,  because  it  constrains 
its  followers  perpetually  to  abide  in  those  countries  which  produce  fruit  at  all  seasons, 
consequently  in  warm  climates.  But,  when  once  the  art  of  cooking  was  introduced, 
and  applied  both  to  vegetable  and  animal  productions,  man  could  extend  and  vary  the 
nature  of  his  diet  Man  has  consequently  two  diets ;  the  first  is  primitive,  natural 
and  ifutineiive^  and  by  it  he  is/hiaivorous,  the  secoiid  is  artificial,  being  due  en- 
tirely to  his  intelligence,  and  by  it  he  is  mnnivorcui,'' 

f  Bronse  is  still  used  for  casting  bells,  cannon,  and  certain  portions  of  machinery. 
It  must  not  be  confounded  with  common  brass,  which  is  a  compound  of  copper  and 
sine,  much  leas  hard,  and  appearing  only  in  the  iron-age. 
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It  ifl  then  worth  oar  while  to  enquire  more  closely  into  the  origin 
of  bronze. 

Copper  was  not  difGicult  to  obtain.  In  the  first  place,  virgin 
copper  is  not  particularly  scarce.  Then,  the  different  kinds  of  ore 
which  contain  copper  combined  with  other  elements,  are  either 
highly  colored,  or  present  a  marked  metallic  appearance,  and  are 
consequently  easily  known ;  they  are  besides  not  hard  to  smelt, 
so  as  to  separate  the  metal.  Finally,  copper-ore  is  not  at  all 
scarce;  it  is  met  with  in  the  older  geoic^ical  series  of  most 
countries. 

Yii^in  tin  is  unknown,  but  tin  ore  is  heavy,  of  dark  color  and 
veiy  easy  to  smelt.  However  frequent  copper  may  be,  tin  is  of 
rare  occurence.  Thus  the  only  mines  in  Europe  which  produce 
tin  at  the  present  day  are  those  of  Cornwall  in  England,  and  of 
the  Erzgebirge  and  Fichtelgebirge  in  Germany. 

But  the  question  arises,  whether,  previous  to  the  discovery  of 
bronze,  man,  owing  to  the  great  rarity  of  tin,  may  not  have 
beg^  by  using  copper  in  a  pure  state.  If  so,  there  would  have 
been  a  copper-age  between  the  stone-age  and  the  bronze-age. 

In  America  wis  has  been  really  the  case.  When  discovered 
by  the  Spaniards,  both  the  two  centres  of  civilization,  Mexico 
and  Peru,  had  bronze,  composed  of  copper  and  tin,  and  used  it 
for  manu&cturing  arms  and  cutting-instruments  in  the  absence 
of  iron  and  steel,  which  were  unknown  in  the  New  World. 
But  the  admirable  researches  of  Messrs.  Squier  and  Davis  in 
the  antiquities  of  the  Missi^ippi  valley^  have  brought  to  light 
an  Micient  civilization  of  a  remarkable  nature,  and  distinguished 
by  the  use  of  raw  virgin  copper,  worked  in  a  cold  state,  by 
hammering,  without  the  aid  of  fire.  The  reason  of  its  being  so 
worked  lies  in  the  nature  of  pure  copper,  which  when  melted 
flows  sluggishlv  and  is  not  very  fit  lov  casting.  A  peculiar 
characteristic  of  the  metal,  that  of  occasionally  containing  crystals 
of  virgin  silver,  betrays  its  origin,  and  shows  that  it  was  brought 
from  the  neighborhood  of  Lake  Superior.  This  rejgion  is  still 
rich  in  metallic  copper,  of  which  single  blocks,  attaining  a  weight 
of  fifty  tons,  have  lately  been  discovered.  There  was  even 
found  at  the  bottom  of  an  old  mine  a  great  mass  of  copper,  which 
the  ancients  had  evidently  been  unable  to  raise,  and  which  they 
had  aba;ndoned,  after  having  cut  off  the  projecting  parts  with 
stone  hatchets.t 

The  date  of  that  American  copper-age  is  unknown.  All  we 
know  is,  that  it  must  reach  at  least  as  mr  back  as  ten  centuries, 
that  space  of  time  being  deemed  necessary  for  the  growth  of  the 

*  Sqmer  and  Dayis:  Ancient  Monuments  of  the  Hiflaittippi  Vallej.  Smithsonian 
CoDtribations  to  Knowledge;  Washington,  1848.  It  is  one  of  the  most  splendid 
arcfasoloffical  works  ever  published. 

t  Lapbam :  The  Antiquities  of  Wisconsin.  Smithsonian  Oontribiitions  to  Knowl- 
edge, 1856,  p.  76. 
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Tirgin  forests  now  flourishing  upon  the  remains  of  that  antique 
civilization,  of  which  the  modem  Indians  have  not  even  retained 
a  tradition. 

It  is  finally  worthy  of  remark,  that  the  mound-builders,  as  the 
Americans  call  the  race  of  the  copper-age,  seem  to  have  immedi- 
ately preceded  and  prepared  the  way  for  the  Mexican  civiliza- 
tion, destroyed  by  the  Spaniards;  for,  in  progressing  south- 
wards, a  gradual  transition  is  noticed  from  the  ancient  earth- 
works of  the  Mississippi  valley  to  the  more  modem  construc- 
tions of  Mexico,  as  found  by  Cortez. 

In  Europe  the  remains  of  a  copper-age  are  wanting.  Here  and 
there  a  sohtary  hatchet  of  pure  copper  is  found.  But  this  can  be 
easily  accounted  for  by  the  greater  frequency  of  copper,  while 
tin  had  usually  to  be  brought  from  a  greater  distance,  so  that  its 
supply  was  more  precarious. 

As  Europe  did  not  witness  a  regular  development  of  a  copper- 
age,  it  seems,  according  to  Mr.  Troyon's  very  just  remark,  that 
the  art  of  manufacturing  bronze  was  brought  from  another  quar- 
ter of  the  world,  where  it  had  been  previously  invented.  It  was 
most  probably  some  region  in  Asia,  producing  both  copper  and 
tin,  where  those  two  metals  were  first  brought  into  artificial 
combination,  and  where  also  traces  of  a  still  earlier  copper-age  are 
likely  to  be  found. 

An  apparently  serious  objection  might  be  started  here  by 
raising  the  question,  how  mines  could  be  worked  without  the 
aid  of  steel.  This  however  is  sufficiently  explained  by  the  fact, 
that  the  hardest  rocks  can  be  easily  managed  through  the  agency 
of  fire.  By  lighting  a  large  fire  against  a  rock,  the  latter  is  rent 
and  fissured,  so  as  considerably  to  facilitate  its  quarrying.  This 
method  was  frequently  employed  when  wood  was  cheaper,  and  is 
even  practised  at  the  present  day  in  the  mines  of  the  Rammels- 
berg  m  Germany,  where  it  facilitates  the  working  of  a  rock  of 
extreme  hardness. 

That  metal  of  dingy  and  sorry  appearance,  but  more  truly  pre- 
cious than  gold  or  the  diamond — iron — at  length  appears,  giving 
a  wonderful  impulse  to  the  progressive  march  of  mankind,  and 
characterising  the  third  great  phase  in  the  development  of  Euro- 
pean civilization,  very  properly  called  the  iron-age. 

Our  planet  never  proauces  iron  in  its  metallic  or  virgin  state,  for 
the  simple  reason,  that  it  is  too  liable  to  oxydation.  But  among 
the  aerolites  there  are  some  composed  of  pure  iron  with  a  little 
nickel,  which  alters  neither  the  appearance  nor  sensibly  the  quali- 
ties of  the  metal.  Thus  the  celebrated  meteoric  iron  discovered  by 
Pallas  in  Siberia  was  found  by  the  neighboring  blacksmiths  to 
be  malleable  in  a  cold  state.*    Meteoric  iron  has  even  been 

*  Pallas:  Voyaget  m  Rume,  Paria,  1798,  iy,  696.  There  was  but  one  maai  of 
thid  meteoric  iron ;  it  weighed  1600  pounds. 
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worked  by  tribes  to  whom  the  use  of  oommon  iron  was  unknown. 
Thixs  Amerigo  Yespuoci  speaks  of  savages  near  the  mouth  of  the 
La  Plata,  who  had  manu&ctured  arrow-heads  with  iron  derived 
from  an  aerolite.*  Such  cases  are  certainly  of  rare  occurrence,  but 
they  axe  not  without  their  importance,  for  they  explain  how  man 
may  probably  have  first  become  acquainted  with  iron^  and  they 
also  account  for  the  occasional  traces  of  iron  in  tombs  -of  the 
stone-age,  if  indeed  this  fact  be  well  established. 

It  is  notwithstanding  evident,  that  the  regular  working  of 
terrestrial  iron-ore  must  have  been  a  necessary  condition  of  the 
commencement  and  progress  of  the  iron-age. 

Now,  iron-ore  is  widely  diffused  in  most  countries,  but  it  has 
usually  the  look  of  common  stones,  being  distinguished  more  bv 
its  weight  than  its  color.  Moreover  its  smelting  requires  a  much 
greater  degree  of  heat  than  copper  or  tin,  and  this  renders  its 
production  considerably  more  aifficult  than  that  of  bronze. 

But,  even  when  iron  had  been  obtained,  what  groping  in  the 
dark  and  how  much  accumulated  experience  did  it  not  require, 
to  bring  forth  at  will  bar-iron  or  steel  I  Chance,  if  chance  there 
be,  may  have  played  a  part  in  it.  But  as  chance  only  favors 
those  privileged  mortals  who  combine  a  keen  spirit  of  observa- 
tion with  serious  meditation  and  with  practical  sense,  the  discov- 
ery was  not  less  difficult  or  less  meritorious.  We  need  not  then 
be  surprised,  if  man  arrived  but  tardily  at  the  manufacture  of 
iron  and  steel,  which  is  still  daily  improving. 

In  Carinthia  traces  of  a  most  primitive  method  of  producing 
iron  have  been  noticed.  The  process  seems  to  have  been  as  fol- 
lows :  on  the  declivity  of  a  hill  was  dug  an  excavation,  in  which 
was  lighted  a  large  fire ;  when  this  began  to  subside,  fragments 
of  very  pure  ore  (hydrous-oxyd)  were  thrown  into  it  and  cov- 
ered by  a  new  heap  of  wood.  When  all  the  fuel  had  been  con- 
sumed, small  lumps  of  iron  would  then  be  found  among  the 
ashes.f  All  blowing  apparatus  was  in  this  manner  dispensed 
with ;  an  important  fact  when  we  come  to  consider  how  much 
the  use  of  a  blast  complicates  metallurgical  operations,  because 
it  implies  the  application  of  mechanics.  Thus  certain  tribes  in 
Southern  Africa,  although  manufacturing  iron  and  working  it 
tolerably  well,  have  not  achieved  the  construction  of  our  com- 
mon kitchen  bellows,  apparently  so  simple;  they  blow  labori- 
ouslv  through  a  tube,  or  by  means  of  a  bladder  affixed  to  it. 

The  Eomans  produced  iron  by  the  so-called  Catalonian  pro- 
cess, and  the  remains  of  Boman  works  of  that  description  have 
been  discovered  and  investigated  in  Upper  Carniola  in  Austria.:^ 

*  Smithsonian  ContribotioDS  to  Knowledge,  toL  ii,  art  8,  p.  1*78. 

JCommanicated  to  the  author  by  mining  engineers  in  Carinthia. 
Jokrbueh  der  k,  k,  geolcgitchen  ReichwnHalL    Wien,  1850,  ii,  199.    Carinthia 
Upper  Carniola  formed  pari  of  the  Boman  proyince  Ncrieum^  odehrated  fm 
Ha  iron. 
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The  Catalonian  forge  is  still  used  in  the  Pyrenees,  where  it  yields 
tolerable  results,  but  it  consumes  a  large  quantity  of  charcoal, 
requires  much  wind,  and  is  only  to  be  applied  to  pure  ore,  con- 
taining but  a  very  small  proportion  of  earthy  matter  producing 
8Cori» ;  for  the  process  consists  in  a  mere  reduction  with  a  sol- 
dering and  welding  together  of  the  reduced  particles,  without 
the  metal  properly  nxeltiug.  According  to  the  manner  in  which 
the  operation  is  conducted,  bar-iron  or  steel  are  obtained  at  wilL 
This  direct  method  dispenses  with  the  intermediate  production 
of  cast  iron,  which  was  unknown  to  the  ancients,  and  which  is 
now  the  only  means  of  producing  iron  on  a  great  scale. 

Silver  accompanies  the  introduction  of  iron  into  Europe,  at 
least  in  the  northern  parts,  while  gold  was  already  known  during 
the  bronze-age.  This  is  natural,  for  gold  is  generally  found  as 
a  pure  metal,  while  silver  has  usually  to  be  extractea  from  dif- 
ferent kinds  of  ore  by  more  or  less  complicated  metallurgical 
operations — ^for  example,  by  cupellation. 

With  iron  appear  also  for  the  nrst  time  in  Europe,  glass,  coined 
money,  that  powerful  agent  of  commerce,  and  finally  the  alpha- 
bet, which,  as  the  money  of  intelligence,  vastly  increases  the 
activity  and  circulation  of  thought,*  and  is  sufficient  of  itself  to 
characterize  a  new  and  wonderful  era  of  progress.  From  thence 
can  we  date  the  dawn  of  history  and  of  science,  in  particular  of 
astronomy. 

The  fine  arts  also  reveal,  with  the  introduction  of  iron  in  Eu- 
rope, a  new  and  important  element,  indicating  a  striking  ad- 
vance. Already  in  the  stone-age,  but  more  in  the  bronze-age, 
the  natural  taste  for  art  reveals  itself  in  the  ornaments  bestowed 
upon  pottery  and  metallic  objects.  These  ornaments  consist  in 
dots,  circles,  and  zigzag,  spiral,  and  S-shaped  lines,  the  style 
bearing  a  geometrical  character,  but  showing  pure  taste  and  real 
beauty  of  its  kind,  although  devoid  of  all  delineations  of  ani- 
mated objects,  either  in  the  shape  of  plants  or  animals.  It  is 
only  with  the  iron-age  that  art,  taking  a  higher  range,  rose  to 
the  representation  of  plants,  animals,  and  even  of  the  human 
frame.  No  wonder,  then,  if  idols  of  the  bronze-age,  as  well  as 
of  the  stone-age,  are  wanting  in  Europe.  It  is  to  be  presumed 
that  the  worship  of  fire,  of  the  sun  ana  of  the  moon,  was  preva- 
lent in  remote  antiquity,  at  least  during  the  bronze-age,  perhaps 
also  during  the  stone-age. 

The  preceding  pages  constitute  a  sketch,  certainly  very  rouffh 
and  imperfect,  of  the  development  of  civilization.  They  estab- 
lish however  in  a  striking  manner  the  fact  of  a  progress,  slow, 

*  "  The  circalation  of  ideas  is  for  the  mind  what  the  circulation  of  specie  is  for 
oommeroe,  a  trae  source  of  wealth."  0.  V.  de  Bonstetten :  Vhcmnu  du  Midi  et 
rk^mme  du  Nord.    Geneve,  1826,  p.  176. 
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but  interrupted  and  immense,  when  the  starting  point  is  consid- 
ered. The  physical  constitution  of  man  has  naturally  benefitted 
by  it-  The  details  contained  in  the  treatise,  of  which  the  pres- 
ent paper  forms  the  introduction,  prove  that  the  human  race  has 
been  gradually  gaining  in  vigor  and  strength  since  the  remotest 
antiquity.*  The  domestic  races  also,  the  dog  first,  then  the 
horse,  the  ox,  the  sheep,  have  shared  in  this  physical  develop- 
ment. Even  the  vegetable  soil  has  been  graaUally  improving 
since  the  stone-age,  at  least  in  Denmark. 

And  yet  there  are  persons  who  deny  all  general  progress,  see- 
ing everywhere  nothing  but  decay  and  ruin,  like  that  worthy 
specimen  of  a  northern  pessimist,  who  exclaimed,  "see  how  man 
is  degenerated,  he  has  even  lost  his  likeness  to  the  monkey  I" 


Akt.  m. — On  a  new  genus  ofPatelliform  shells  from  the  Oreiace* 
aus  rocks  of  Nebraska  ,i[  by  F.  B.  Meek  and  F.  V.  Hayden. 
(With  a  plate.) 

Genus  Anisomyon,  M.  &  H. 

Etym.  HytaoSf  unequal;  ^vci&v,  muscle;   in  allusion  to  the  unfijm- 
metrical  muscular  scar. 

Plate  L 

Generic  characters. — Shell  very  thin,  patelliform,  or  obliquely 
conical,  with  an  ovate,  oval,  or  circular  base ;  margins  entire ; 
surface  nearly  smooth,  or  onlv  marked  by  obscure  lines  of  growth, 
crossed  on  some  species  by  fine  radiating  striae ;  summit  more  or 
less  elevated,  located  between  the  middle  and  the  anterior  end, 
sometimes  nearly  central, — immediate  apex  very  small,  and  ab- 
ruptly curved  backwards,  but  not  spiral ;  interior  without  a  pro- 
1'ecting  lamina  or  other  appendage.  Muscular  scar  irregularly 
lorse-shoe  shaped,  enlarged  at  the  extremities,  with  the  open 
part  directed  towards  the  shorter  end  of  the  shell ;  becoming 
abruptly  attenuate,  or  broken  into  a  row  of  minute  oval  or  cir- 
cular spots  on  the  right  posterior  side ; — anterior  extremities 
connected  by  a  slender  line,  which  usually  passes  across  just  in 
front  of  the  summit. 

*  This  agrees  perfectly  trith  the  testimony  of  stntistics.  See  Qnotelet,  Sur 
Thomme  et  le  devtioppetnent  de  set  faeultes,  Paris,  1S36,  ii,  271.  This  work  of 
first-rate  merit  is  very  near  akin  to  archieology.  Mr.  Quetelet  has  jast  published  a 
new  work  which  wiU  certainly  be  even  more  remarkable  than  the  firpt,  and  which 
the  anthor  of  the  present  paper  regrets  not  having  had  within  his  reach. 

f  The  specimens  belong  chiefly  to  the  collections  brought  from  Nebraska  by 
lient  G.  K.  Warren.  U.  S.  Top.  Eng.  Full  illustrations  and  descriptions  of  the 
ipedes  will  appear  in  hb  report. 
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On  the  left;  side  of  the  shell,  the  anterior  extremity  of  the  mu- 
cnlar  impression  (a,  fig.  2  and  8,  of  Plate  I.)  is  generally  not  so 
mueh  enlarged  as  on  the  right,  but  sometimes  extends  slightly 
&rther  forward ;  posteriorly  it  passes  around  in  the  form  of  a 
a  band  to  the  middle  of  the  slope  behind  (6,  fig.  2  and  8), 
where  it  is  abruptly  enlarged  and  curves  upwards.  From  this 
point  to  the  larger  anterior  termination  on  the  right  side,  there 
IS  usually  only  a  slender  line  (c,  fig.  2),  which  is  not  always 
quite  connected  with  the  enlarged  extremity  of  the  band-like 

{)art  coming  around  from  the  left  side.  Generally  this  slender 
ine  is  nearly  or  quite  entire,  while  in  other  specimens,  even  of 
the  same  species,  it  is  broken  into  a  series  of  minute  scars  as 
seen  at  c,  fig.  8,  and  in  some  instances  it  seems  to  be  entirely  ob* 
solete,  so  as  to  leave  the  enlarged  anterior  extremity  on  the 
right,  quite  isolated. 

In  most  instances,  the  specimens  are  found  with  the  small 
apex  (c{,  of  fig.  1)  broken. or  worn  away,  in  which  condition  its 
former  existence  would  scarcely  be  suspected.  In  at  least  one 
species  {A.  barealis)  this  small  apex  seems  to  be  perforated  in  the 
end,  the  minute  aperture  being  circular,  and  about  large  enough 
to  fairly  receive  the  point  of  a  pin.  This  may  be  due  to  acci- 
dent, but  the  thickened  and  smooth  margin  of  this  little  open- 
ing, as  seen  under  a  magnifier,  has  very  much  the  appear- 
ance of  a  natural  orifice.  We  are  not  sure  that  this  exists 
in  the  other  species,  but  suspect  it  does.  In  two  of  the  spe- 
cies A.  borealisy  and  an  undescribed  form,  there  are  six  equidis- 
tant impressed  hair  lines  radiating  from  the  summit  down  the 
sides,  nearly  or  quite  to  the  margins,  but  as  there  are  no  traces 
of  such  lines  on  some  of  the  others,  presenting  the  same  inter- 
nal characters,  we  infer  they  can  scarcely  be  regarded  as  a  ge- 
neric character. 

From  the  foregoing  description  it  will  be  seen  that  the  group  of 
shells  we  propose  to  include  in  this  genus,  although  having  the 
form  of  PateUa^  present  striking  differences  in  the  unsymmetrical 
character  of  the  muscular  scar,  indicating  fundamental  peculiar- 
ities in  the  structure  of  the  animal,  while  they  are  all  much 
thinner  and  smoother  shells  than  we  usually  see  in  that  genus. 
In  some  specimens,  where  there  appears  to  be  a  complete  oreak 
in  the  muscular  scar  on  the  right  posterior  side,  there  would 
seem  to  be  some  analogy  to  the  genus  Siphonarta^  but  as  we  ob- 
serve no  traces  of  a  siphonal  groove  passing  through  this  gap, 
nor  any  fold  in  the  margin  opposite  it,  and  the  slender  portion 
of  the  muscular  impression  usually  passes  nearly  or  quite  across, 
it  is  scarcely  possiole  anv  organ  such  as  exists  in  Siphonaria^ 
could  have  been  extruded  there. 

The  more  convex  species,  such  as  A,  horealiSj  are  somewhat 
similar  externally  to  some  species  of  Hipponyx^  but  to  say  noth- 
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ing  of  other  differenoes,  the  fact  that  the  open  extremity  of  the 
hone-shoe  ehaped  moacular  scar  in  our  shells  is  always  turned 
towards  the  shorter  end,  or  in  other  words,  that  the  apex  is 
placed  in  fiont  of  the  middle  instead  of  behind  it^  shows  they 
nave  no  affinities  to  that  or  any  allied  genus. 

They  would  then  seem  to  be  perhaps  more  nearly  related  to 
AcmoM  and  Oadinia  than  to  any  other  of  our  existing  mollnsca, 
since  in  both  these  genera  the  animal  is  more  or  less  nnsymmet* 
rical,  the  former  having  the  branchial  plume  exserted  from  the 
right  flicl^  of  the  neck,  and  the  latter  a  siphon  occupyinff  a  groove 
on  the  light  just  in  front  of  the  anterior  extremity  of  &e  mus- 
cular scar,  which  is  shorter  on  that  side  than  on  the  othen  Our 
shells,  however,  differ  from  these  genera  in  the  peculiar  attenu* 
ate  or  interrupted  character  of  the  muscular,  impression  on  the 
ri^ht  posterior  side,  and  the  folding  back  of  the  apex.*  In  the 
tmnness  of  the  shell  and  the  nature  of  the  surface,  they  are 
most  like  Aanoai,  with  which  we  at  first  thought  them  probably 
idenli<^  but  adopting  the  opinion  of  M.  dA)rbigny  that  this 
genus  is  synonymous  with  Hdcium  of  Montfort,  we  referred  them 
provisionally  to  the  latter  as  the  older  name.  Not  long  after^ 
wards  we  <merved  the  peculiar  character  of  the  muscular  impres* 
sion  on  an  internal  cast  of  one  of  the  species,  but  at  first  suppo- 
sed it  merely  due  to  some  accident ;  subsequently  however,  we 
ascertained  that  it  exists  in  five  clearly  distinct  species,  and  can- 
not be  regarded  as  an  accidental  or  specific  character. 

It  is  probable  many  of  the  Cretaceous  and  Jurassic  species  that 
hare  been  referred  by  different  authors  to  the  genera  PaieUa^ 
AemoBtij  JEkldum,  &c.,  will  be  found  to  possess  the  internal  char- 
acters of  this  genus.  Judging  from  the  figures  of  the  Cretaoe- 
ous  and  Jurassic  species  of  patelliform  shells  we  have  seen  in 
pablished  works,  specimens  showing  the  muscular  scar,  have 
rarely  been  found.  We  have  observed  the  characters  of  tiiis 
genus  in  the  following  Nebraska  species : — 

Anisomyon  bobealis,  {=^Hipp(myx  boreaJiSf  Morton,  1842» 

Hdcium  carinatum^  Meek  k  Hayden,  1856). 
A«  S£XS0LCATns,  {= Hdcium  aexsulcatum^  M.  &  H.). 
A.  ALVEOLUS,  {^Udcium  alveolum,  M.  &  H.). 
A.  PATELLIFOBMIS,  {= Helcium  pateUifoTTney  M.  k  H.)* 
A.  SUBOYATXTS,  {=Helcium  subovatam,  M.  k  H.). 

WaBhingtoD,  D.  0^  Nor.  80, 1869. 

*  Dr.  A.  A.  Goald,  the  weU  known  oondiologiit  of  Boston^  to  ▼bom  we  sent 
tketdies  of  these  shells,  writes  that  he  concurs  wHfa  ns  io  regBrding  them  as  betog 
dearly  dlstiQct  from  all  the  recent  genera  to  which  snob  fossil  forms  are  nsnallj 
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Art.  rV. — General  account  of  the  results  oj  the  discussion  of  the 
Declinometer  observations  made  at  Girard  College,  Philadelphia^ 
between  the  years  1840  to  1845,  with  special  reference  to  the  eleven 
year  period;  by  A.  D.  Bache,  Saperintendent  of  the  U.  S. 
Coast  Survey. 

[Coxnmmucated  to  the  American  Association  for  the  Advancement  of  Science,  bj 
authority  from  the  Treasury  Department] 

It  is  proposed  to  give  here  in  outline  the  results  of  an  inves- 
tigation of  the  magnetic  observations  made  with  the  declinome- 
ter, between  the  years  1840  to  1845»  at  the  Girard  College  ob- 
servatory, with  special  reference  to  the  eleven  year  period  in  the 
amplitude  of  the  solar-diurnal  variation  and  the  disturbances  of 
the  magnetic  declination.  Prof  Henry,  Secretary  of  the  Smith- 
sonian Institution,  has  kindly  oflFered  to  publish  the  memoir  in 
full  in  the  Smithsonian  Contributions  to  Knowledge.  It  is  my 
intention  to  pursue  the  discussion  by  taking  up  the  investigation 
of  the  lunar  influence  on  the  same  magnetic  element. 

In  cooperation  with  the  scheme  adopted  at  the  British  Colonial 
Observatories,  a  series  of  magnetic  and  meteorological  observa- 
tions were  made  at  the  Girard  College  observatory  with  instru- 
ments purchased  under  the  direction  of  the  trustees  of  the  Col- 
lege, the  observations  being  made  under  the  patronage  of  the 
American  Philosophical  Society,  and  finally  completed  for  the 
use  of  the  Topographical  Bureau  of  the  War  Department. 
These  observations  were  made  under  my  direction  ana  superin- 
tendence. The  series  commenced  in  May,  1840,  and  with  short 
interruptions  terminated  in  June,  1845,  thus  furnishing  a  five 
years  series  of  magnetic  observations  taken  bi-hourly  up  to  Oct. 
1843,  and  after  that  date  hourly.  The  readings  of  each  mag- 
netic element  were  united  into  means,  and  were  also  presented 
graphically  (in  the  fourth  volume  of  the  record).  This  was 
done  under  my  direction  by  J.  Ruth,  Esq.,  but  owing  to  other 
laborious  duties  the  record  could  not  be  submitted  to  a  more 
complete  reduction.  I  have  now  resumed  the  subject  by  the  as- 
sistance of  Charles  A.  Schott,  Esq.,  Assistant  in  the  Coast  Sur- 
vey, by  whom,  under  my  immediate  direction,  and  as  my  assist 
ant  in  this  special  matter,  the  present  paper  has  been  prepared.* 

Although  other  magnetic  observatories  furnish  by  their  judi- 
cious geographical  location,  a  basis  for  the  generalization  of  their 
results,  it  is  nevertheless  desirable  to  obtain  results  from  inter- 
mediate observatories  as  confirmations  or  as  corrections.  In  the 
investigation  of  the  disturbance-law  at  Point  Barrow,  when 
compared  with  the  same  at  Toronto,  a  very  remarkable  mutual 

*  It  may  bo  proper  to  state  that  this  work  haa  been  performed  out  of  OfSce 
boun,  and  at  my  own  expense. 
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relation  of  the  law  at  these  stations  resulted  from  snch  a  com- 
parison, and  farther  examination  may  bring  to  light  other  de- 
pendencies of  a  mutual  character. 

According  to  the  latest  determination  the  position  of  the  Qi- 
rard  College  observatory  is  in  latitude  89°  58'  23"  (north),  and 
in  longitude  TS**  10'  05"=5»»  00«  40«-8  west  of  Greenwich.  From 
it  Toronto  bears  88°  45'  west  of  north  (true)  and  is  distant  about 
834  statute  miles. 

It  is  proposed  sjjecially  to  investigate  the  law  of  the]^eleven 
year  period,  or,  as  it  is  more  frequently  called,  the  decennial  pe- 
riod, there  being  yet  an  uncertainty  as  to  its  precise  length.  It 
is  supposed  to  have  some  direct  or  indirect  connection  with  the 
solar  spot  period,  which  correspondence,  according  to  late  inves- 
tigations by  Prof.  R  Wol^  is  so  close  as  even  to  exhibit  analo- 
gous disturbances.  The  following  discu^ion  will  aifbrd  a  con- 
tribution towards  the  determination  of  the  epoch  of  the  occur- 
rence of  a  minimum  in  certain  phases  of  the  magnetic  variation 
and  disturbances,  corresponding  to  a  minimum  of  the  solar  spots. 
The  method  of  reduction  is  substantially  the  same  as  that  adopted 
by  General  Sabine.  Earlier  investigations  of  Dr.  Lamont  and 
those  by  Mr.  Ejreil  differ  from  his  in  not  including  the  discussion 
of  the  disturbances  in  connection  with  the  period  in  question. 

As  long  as  the  magnitude  of  the  deflection  remains  the  only 
criterion  by  which  a  disturbance  may  be  recognized  as  such,  the 
adoption  of  any  limit  of  deviation  from  the  normal  value  of  the 
same  hour,  month  and  year,  must  necessarily  remain  in  some 
measure  arbitrary,  or,  in  other  words,  there  must  always  remain 
after  the  separation  of  the  disturbances  a  certain  small  amount 
of  their  effect  in  the  remaining  regular  diurnal  progression.  To 
effect  the  separation,  Peirce's  criterion  has  been  used  with  entire 
success.  After  a  preliminary  investigation  as  to  the  number  of 
disturbances  separated,  the  limit,  as  pointed  out  by  the  criterion, 
or  a  deviation  of  8  scale  divisions  (or  3''6  of  arc)  has  been  adopted 
in  the  present  discussion,  as  constituting  a  disturbed  observation. 
Accordingly  all  observations  differing  by  that  amount  or  more 
from  the  mean  monthly  value  of  their  respective  hour  were 
marked  by  a  pencil  line.  Next  a  new  hourly  mean  was  taken, 
omitting  values  so  marked,  and  each  observation  was  again  ex- 
amined in  reference  to  deviation  from  this  new  mean.  This  pro- 
cess was  repeated  when  necessary,  so  that  in  all  cases,  values 
differing  eight  scale  divisions  or  more  from  the  mean  were  ex- 
cluded. The  last  mean  thus  obtained  for  each  observing  hour 
and  each  month  has  been  called  "  the  normal"  These  values 
have  been  tabulated  and  are  given  for  each  month  and  year 
separately,  together  with  such  corrections  as  the  omissions  or  in- 
terruptions demanded.  The  bi-hourly,  and  afterwards  the  hourly 
readings  (and  their  means)  were  made  19^™  after  the  hour  so  as 
to  correspond  to  an  even  Gottingen  hour  (diagram  A). 
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For  the  purpose  of  comparing  the  annual  means  of  the  nor- 
mals, or  the  mean  march  of  the  regnlar  solar  diurnal  yariation 
for  each  year,  the  results  have  been  expressed  analytically  by 
means  of  Bessel's  formula,  and  by  the  application  of  the  method 
of  least  squares. 

Probably  owing  to  the  several  accidental  changes  in  the  sus- 
pension of  the  bar,  and  consequent  uncertainty  in  the  precise 
amount  of  scale  correction,  the  mean  readings  of  each  year, 
when  compared  with  one  another,  exhibit  differences  not  actu- 
ally due  to  irregularities  ocSsasioned  by  declination  changes. 
Though  this  question  does  not  directly  bear  upon  the  present  in- 
vestigation, which  mainly  depends  on  differences  of  readings,  it 
will  be  proper  to  remark  that  the  observed  increase,  giving  the 
weight  i  to  the  mean  of  1840  and  1845  (on  account  of  incom- 
plete record)  is  under  the  supposition  of  a  uniform  annual 
change  betweefi  these  years,  equal  to  4'-50.  According  to  Mr. 
Schott's  latest  investigation  of  the  secular  change  of  the  decli- 
nation in  Philadelphia  supported  b^  observations  between  the 
years  1701  and  1855'7,  the  annual  increase  between  the  years 
1840  to  1845  is  4'-98,  a  result  which  accords  tolerably  well  with 
actual  observations.  According  to  this  formula  the  declination 
on  the  1st  of  January,  1848,  the  mean  epoch  of  the  present 
series,  is  8°  82'  West  with  a  probable  error  of  dblO'.  This  de- 
clination corresponds  to  the  scale  reading  560*31,  which  has 
been  deduced  by  taking  into  account  the  weights  of  the  annual 
means. 

The  expressions  have  been  thrown  into  curves  (diagram  B), 
and  the  agreement  between  computed  and  observed  values  is 
shown  by  the  introduction  of  dots  giving  the  observed  reading. 
The  probable  error  of  any  single  representation  is  dbO'l.  By 
means  of  the  formulsd  the  following  values  were  computed. 


For 

Epoch  of  mazi- 

mum  eastern 

deflecUon. 

■cale  reading 

Epoch  of  maxl-|  co--.-nrind 
deflection.      •cal«'««awg. 

Amplltade 
(in  arc) 

1840 
1841 
1842 
1848 
1844 
1846 

h  m 

7  26  A.  11. 
7  49 
7  86 
7  40 
7  82 
7  84 

d 
696-67 
677*96 
671-24 
669-64 
666-60 
•  636-66 

h   m 

1  84p.1L 

149 

187 

1  24 

1  18 

1  16 

d 
676-71 
660-21 
668-96 
668-06 
6»9-99 
617-81 

908 

8-06 

7-88 

7-46- 

761 

8-68 

Mean 

7  86  A.  w. 

±8« 

1  80p.1L 
±4- 

The  inequality  constituting  the  ten  or  eleven  year  period  is 
plainly  exhibited  in  the  last  column,  the  progression  of  the 
numbers  being  quite  regular ;  the  year  1843  is  directlv  indicated 
as  the  year  of  the  minimum  range  of  the  diurnal  fiuctuation. 
By  means  of  a  special  formula,  deduced  by  least  squares,  and 
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rqjrcaeutipg  a  single  value  within  db  O'll,  the  month  of  May, 
16iSj  is  incucated  as  the  epoch  of  minimnm  amplitude. 

The  discussion  of  the  disturbances,  as  far  as  they  bear  on  the 
decennial  inequality,  next  follows,  taldng  in  also  some  collateral 
lesnlta 

The  total  number  of  observations  for  changes  of  declination 
xeeoided  and  discussed  amount  to  24,566 ;  of  these,  according 
to  the  preceding  investigation,  2,357  were  separated  as  disturb- 
ances. There  is  one  disturbed  observation  in  every  10*4  obser- 
vations. The  discussion  of  the  disturbances  is  divided  into  two 
parts^  that  of  the  number,  and  that  of  the  amount  of  the  deflec- 
tions. Omissions  in  the  record  have  been  supplied  by  the  use  of 
proper  ratios  showing  the  law  as  given  by  tne  full  periods,  and 
mteipolated  values  are  enclosed  within  brackets.  The  number 
of  disturbances  in  each  month  of  the  year  or  the  annual  ine- 
quality in  the  distribution  of  the  disturbances  has  been  made 
out  for  each  year,  and  the  means  and  ratios  are  also  given.  The 
principal  maximum  occurs  in  October  (at  Toronto  in  September), 
the  secondary  in  April ;  the  two  minima,  nearly  equal  in  amount, 
occur  in  February  and  June  (the  first  one  in  January  at  Toronto). 
The  ratios  of  the  number  of  monthly  disturbances  to  the  aver- 
1^  number  are  given  in  the  following  table,  showing  the  same 
wo  divided  into  westerly  and  easterly  values. 


EATIOS. 

ftATICW.                                  ^ 

w. 

B. 

Total. 

w. 

B. 

Total. 
0-86 

Jmanary, 

1-27 

0-42 

0-77 

July, 

0-58 

118 

Fctnary, 

0^0 

046 

0-62m 

August, 

200M 

114 

1-69M 

lUrth,'' 

0-83 

0-67 

0*68 

September, 

0-98 

1-86 

1-86 

April. 

0-96 

0-80 

0-91M2 

October, 

1-58 

2-50M 

212M 

^J. 

0-56 

0-60 

0-58 

Norember, 

0-96 

112 

1-08 

Joik 

0-44 

0-61 

0-63111 

1-21 

0^4 

1-00 

Mean, 

100 

100 

1-00 

The  ratios  show  a  general  correspondence  in  the  numbers  of 
westerly  and  easterl v  deflections ;  flie  westerly  seem  to  occur 
most  frequently  in  August,  while  the  easterly  pr^ominate  in 
October;  the  secondary  maximum  of  both  series  is  in  April. 
For  the  total  number  the  minima  occur  in  February  and  June. 
Hie  following  table  contains  the  number  of  disturbances  in  each 
year. 


1840 

488 

1S41 

689 

1842 

446 

184S 

275 

1844 

808 

1845 

264 

weight  i 

(  Proportional  number  of  western  disturbance  287,  of  east- 
weight  f  •<  em  91 2 ;  at  Toronto  tbe  eastern  predominate  over  the 

(  western  in  the  proportion  of  1*17  to  1. 
weighty 


These  numbers  do  not  indicate  the  law  of  the  eleven  year  pe- 
riod as  pLiinly  and  systematically  as  found  by  the  investigation 
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of  the  diurnal  amplitude,  yet  giving  proper  weight,  (on  account 
of  deficiencies,)  the  minimum  number  of  disturbances  fiills  in 
the  year  1843. 

If  we  distribute  the  disturbances,  1,942  in  number  for  the 
even  hours,  according  to  their  respective  hours  of  occurrence, 
we  find  the  following  ratios : 


Philadelphia 

RATIOR. 

Total 

w 

E. 

menn  lime. 

number. 

h     m 

0(1 9i) 

0-82 

1-20 

162 

2     " 

1-18 

116 

189M 

4    " 

1-08 

096 

168 

6    « 

1-86 

0  80 

178 

8     « 

129 

0-70 

161 

10     " 

182 

0-88 

178 

Noon  « 

118 

0-71 

160 

14     « 

0  96 

0-67 

188m 

16     « 

107 

0-78 

148 

18    « 

087 

090 

148 

20    « 

0-40m 

1'66M 

.      167 

22  (IH) 

0-64 

1-68 

170 

The  numbers  in  each  column  show  a  regular  progression ;  the 
disturbances,  irrespective  of  their  direction,  have  a  minimum  at 
2  P.  M.,  and  a  maximum  at  2  A.  M.,  (at  Toronto  the  respective 
hours  are  2  p.  M.  and  22  p.  m.).  The  principal  contrast  is  be- 
tween the  hours  of  the  day  and  the  hours  of  the  night.  In  the 
table  given  above  the  most  striking  result  is  that  the  westerly 
disturbances  have  their  minimum  precisely  at  the  hour  (8  P.  if.) 
when  the  easterly  have  their  maximum,  and  the  exact  coinci- 
dence of  this  result  with  that  deduced  by  General  Sabine  for 
Toronto  is  not  less  remarkable.  In  connection  with  this  subject, 
it  may  be  remarked  that  the  same  distinguished  magnetist  found 
a  singular  mutual  relation  to  subsist  between  the  phenomena  at 
Toronto  and  Point  Barrow,  on  the  shores  of  the  Arctic  sea, — 
the  laws  of  the  easterly  deflection  at  one  station  being  found  to 
correspond  at  the  same  local  hours  with  those  of  the  westerly 
deflections  at  the  other  station,  and  vice  versa.  This  contrast 
therefore  holds  good  for  Philadelphia  as  well  as  Toronto. 

If  we  classify  the  disturbances  according  to  their  amount,  we 
obtain  the  total  aggregate  and  mean  values  of  a  single  disturb- 
ance  in  the  different  years  as  follows : 


Agfrente  amoant 
ID  scale  divisioai. 

Mean  value. 

Menn  value.                < 

W4 

E. 

1840 
1841 
1842 
1843 
1844 
1846 

d 
71666 
7844-4 
60191 
2932-2 
4227-8 
8621-4 

6-70 
6-61 
611 
4-86 
621 
602 

6-62 
6  93 
6-63 
4-86 
621 
6-26 

7'-20 
7-07 
6-70 
4-86 
6-21 
6-84 
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The  elexren  year  period  is  well  marked  in  the  aggregate  as 
veil  as  in  the  mean  values,  and  the  precise  epoch  of  the  mini- 
mum  was  found  by  a  special  formula.  It  took  place  in  August^ 
1843,  and  as  a  resulting  epoch  from  this  and  the  previous  deter- 
mination,  June,  1843  may  be  adopted.  This  is  graphically  rep- 
resented on  diagram  C. 

The  following  table  gives  the  ratios  of  the  aggregate  amount 
of  disturbances  in  each  month  of  the  year : 


Total. 

W. 

£. 

Tot.l. 

W. 

£. 

Jtnmrj, 

0-72 

1-21 

0-88 

Jul/, 

0-87 

0-46 

1-29 

February. 

0'54m2 

069 

0-46 

August, 

1-61 

1-95 

1-28 

Much, 

0-66 

0-78 

0  66 

Septembei; 

1-66 

0-99 

2-12 

April, 

0*94M2 

104 

0-84 

October, 

206M, 

1-67 

2-46 

M*y. 

0-56 

0-52 

0-66 

November, 

1-06 

109 

1-02 

fai. 

0-42m  1 

087 

0-47 

December, 

100 

1-88 

0-61 

In  reference  to  the  first  column,  the  maximum  amount  of  dis- 
turbances occurs  in  October  (at  Toronto  in  September) ;  the  min- 
imum in  June  (as  at  Toronto) ;  the  secondary  maximum  occurs 
in  April  (the  same  at  Toronto) ;  the  secondary  minimum  occurs 
in  February  (and  at  Toronto  in  January).  If  separated  into 
east  and  west  deflections,  maxima  occur  in  September  (mean  of 
August  and  October)  and  April ;  and  minima  in  June  and  Jan- 
uary (same  as  at  Toronto). 

The  arrangement  according  to  the  hours  of  the  day  gives  the 
following  "ratios,  to  which  is  added,  in  the  last  column,  the  diur- 
nal disturbance  variation  obtained  by  dividing  the  excess  of  ag- 
eregate  westerly  over  easterly  values  by  the  total  number  of 
days  of  observation. 


PhtladHphia 
nean  time. 

ftATlOII. 

DIttiirhaDce, 
▼ftfiaitlon  In  ■re. 

w. 

E. 

Biith  com* 
bined. 

h     m 
0(1^9i) 

4    « 

6    " 

8    " 
10    - 
Noon  « 
14    - 
16    " 
18    « 
20    - 
«2(19i) 

088 

116 

116 

1-46    . 

1-89 

122 

1-03 

0-98 

0-99 

084 

O-SSm 

0-66 

1-24 

110 

0-92 

0-67 

067 

0-77 

0-68 

0  68 

0-72 

089 

1-88M 

1-88 

104 

118 

1-04 

106 

1-03 

0  99 

0-88 

O-SOm 

0-86 

0  84 

116 

1-26M 

•6-16 
-001 
+006 
+0-24 
+022 
+018 
+011 
+010 
+007 
-002 
-088 
-0-47 

If  we  compare  these  ratios  with  the  corresponding  numbers 
in  a  preceding  table  showing  the  bi-hourly  distribution  in  regard 
to  number,  wc  find,  irrespective  of  the  direction  of  the  deflec- 
tions, the  2  P.  M.  minimum  reserved.  The  maximum  is  earlier 
and  occurs  at  10  P.  H.  (At  Toronto  these  hours  are  respectively 
1  P.  K.  and  9  P.  M.)    At  Philadelphia  as  well  as  at  Toronto  the 
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ratios  are  nearly  invariable  from  10  A.  K.  to  €  P.  ic.,  and  again 
from  8  P.  M.  to  8  A«  ic.  The  easterly  maximum  and  westerly 
minimum  at  8  P.  M.  form  again  a  marked  feature. 

The  law  governing  the  diaturbanees  daring  a  solar  day  is 
clearly  shown,  and  is  of  a  systematic  character.  The  diurnal 
variation  caused  by  the  disturbances,  if  superposed  on  the  regu- 
lar diurnal  variation,  would  produce  what  is  known  by  the  name 
"  mean  diurnal  variation."  if  we  plot  the  disturbance  curve  on 
the  same  scale,  or  actually  superpose  it  on  the  curves  of  the  reg- 
ular diurnal  variation,  it  would  nardly  show  to  the  eye,  and  the 
compound  curve  of  the  mean  variation  would  keep  within  the 
maximum  distance  of  a  dot  from  the  regular  curve  in  the 
diagram  (D).  The  disturbance  variation  has  but  one  maximum 
ana  one  minimum.  Its  most  prominent  feature  is  the  easterly 
deflection  at  8  o'clock  (+19^")  P.  M.  ^at  Toronto  it  is  at  9  P.  M.) ; 
the  maximum  deflection  amounts  at  tnat  hour  to  32"  of  arc,  and 
to  45"  at  Toronto.  The  greatest  westerly  deflection  occurs  at 
6^  (19i™)  A.  M.  and  amounts  to  but  14"  (at  Toronto  the  hour  is 
8  A.  M,  with  6",  and  fi'om  a  five  years  series  of  observation,  with 
81"  of  deflection).  The  range  of  the  disturbance  variation 
equals  46".  From  3  in  the  morning  till  5  in  the  afternoon,  the 
mean  effect  of  the  disturbances  is  to  deflect  the  north  end  of  the 
magnet  to  the  west,  and  during  the  remaining  hours  (principally 
night  hours)  to  the  east.  The  westerly  and  easterly  disturbance 
deflections,  during  a  daj,  balance  within  0''02. 

The  annual  inequality  in  the  amplitude  of  the  diurnal  dis* 
turbance  variation  cannot  satisfactorily  be  shown  on  account  of 
the  short  and  partly  interrupted  series  of  observations. 

It  is  my  intention  to  continue  the  discussion  of  the  observa- 
tions made  at  the  Girard  College  Observatory. 

After  the  above  was  written  No.  1185  of  the  Astronomische 
Nachrichten  came  to  hand,  containing  Prof.  E.  Wolf's  interest- 
ing results  on  the  close  connection  of  the  variation  in  the  fre- 
quency of  the  solar  spots,  and  the  corresponding  inequality  in 
the  amplitude  of  the  diurnal  variation  of  the  declination.  He 
deduces  for  Munich  the  simple  formula,  |?=6'-278+0'*051«, 
where  «  represents  a  relative  number  expressive  of  the  fre- 
quency of  trie  solar  spots,  directly  derivea  from  observation, 
and  ?  the  amplitude  or  the  diurnal  variation.  He  found  a  close 
correspondence  between  these  phenomena,  showing  the  observed 
and  computed  amplitude  for  the  Munich  observations  between 
1835  and  1850.  The  average  length  of  the  solar  spot  period  is 
reaffirmed  to  be  1111  yeans  db  0*04  years.  For  Philadelphia  we 
obtain  |?=7'-080+0'-039«,  which  formula  represents  the  observ- 
ations as  follows: 
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The  correspondence  between  the  obserred  diornal  amplitude 
tnd  the  same  commoted  from  observations  of  the  solar  spots  is 
farther  exhibited  in  the  annexed  diagram  (E)«  The  dotted 
oorve  is  the  approximate  Toronto  curve  from  observation  spc 
cially  introducea  to  show  the  agreement  at  the  epoch  of  the 
maximum  in  1848.  By  computation  from  the  solar  spot  ol^erv-' 
ationa,  the  amplitude  at  that  time  would  amount  to  IT'OO,  the 
whole  range  of  the  inequality  of  the  diurnal  variation  would 
therefore  be  ll'00-7'-46=»"54. 

It  is  much  to  be  desired  that  this  interesting  branch  of  phys« 
ical  enquiry  be  further  studied,  as  it  forms  one  of  the  links  con* 
necting  terrestrial  with  cosmical  phenomena^ 


Akt.  V,— 4  Visual  Method  of  effecting  a  Precise  Automatic  Com' 
pctrison  of  Time  between  distant  stations;  by  Jokathan  Hoiug9 
Xank.    (With  a  plate.) 

The  visual  apparatus  of  which  I  here  give  a  general  deserip^ 
tion  was  invented  several  years  ago,  and  is  intended  to  supply 
the  place,  under  certain  circumstances,  of  the  electric  tel^raph, 
iu  the  determination  of  differences  of  longitude.  Although  the 
wires  of  the  electric  telegraph,  when  suspended  in  the  air,  ap** 
pear  to  leave  nothing  to  be  desired,  at  least  for  distances  of  a  few 
nundred  miles,  in  situations  where  they  are  available,  yet  it  ha9 
appeared  to  me  that  the  visual  method  I  propose  may  prove  uae^ 
ful  in  many  cases  where  the  stations  to  be  compared,  partioularly 
the  astronomical  stations  in  a  trigonometrical  surveyr  are  femoved 
to  considerable  distances  firom  lines  of  deetrio  telegmphr  Iq 
those  situations,  abo,  where  submarine  or  subterranean  tines  take 
the  place  of  air  lines,  the  visual  method,  on  account  of  the  com^ 
paratively  slow  velocity  of  the  electric  signal  along  the  wires  of 
such  lines,  and  the  open  and  irresolvable  question  whether  the 
signal  time  might  not  be  greater  iiv  one  direction  than  the  other, 
would  be  capable  of  furnishing  a  isseful  ebeek  upon  the  mdica^ 
tions  of  the  electric  telegraph. 
The  general  features  of  tne  method  are  the  following  t 
First,  an  intense  light  shown  at  one  station^  A^  and  vi^m^ed  al 
the  other  station,  B,  as  a  star. 
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Secondly^  a  uniform  automatic  movement  at  A,  made  to  inter* 
rapt  the  light  at  regular  minute  periods  of  say  one  sixteenth  of  a 
second  from  the  miadle  of  one  interruption  to  the  middle  of  the 
next 

Thirdly^  a  uniform  automatic  movement  at  B,  by  which  the 
star  of  light  is  made  optically  to  travel  around  a  circle  at  the 
rate  of  one  revolution  in  the  same  period  of  one  sixteenth  of  a 
second,  the  consequence  of  which  is  that  the  j>eriodical  inter- 
ruption becomes  visible  to  the  eye  as  a  break  m  the  luminous 
circle  produced  by  the  motion  of  the  star,  and  according  as  such 
break  is  seen  upon  one  part  or  another  of  the  circumference  of 
tiie  luminous  circle,  the  relation  of  the  movement  at  A  to  that 
at  B  becomes,  inside  of  the  recurring  period  of  one  sixteenth  of 
a  second,  known  in  like  manner  as  if  they  had  been  connected 
by  a  coupling  shafl  extended  from  one  to  the  other. 

Fourthly^  a  supplementary  flash  of  the  light  at  A,  occurring  at 
each  whole  second  and  during  the  interval  of  one  of  the  inter- 
ruptions before  mentioned,  which  supplementary  flnsh  finds  itself 
sttDJect,  in  the  movement  at  B,  to  an  action  by  which  it  would  be 
carried  optically  around  a  circle  once  only  in  one  whole  second, 
and  by  the  position  at  which  it  occurs  on  the  circumference  of 
that  circle  indicates  the  sixteenths  of  the  whole  second.  Also,  a 
still  further  signal,  by  which  account  may  be  taken  of  the  whole 
seconds,  in  ways  too  obvious  to  require  special  notice,  and  which 
will  complete  the  knowledge  of  the  relation  of  the  movements  at 
A  and  B  to  each  other,  or  of  the  (quantity  by  which  one  may  be 
in  advance  of  the  other  in  its  motion. 

Fifthly^  any  of  the  known  methods  of  effecting  automatic  com- 
parison of  the  movement  at  either  station  with  the  clock  at  that 
station,  hj  which  means  the  comparison  of  the  clocks  at  the  two 
stations  will  be  made  to  the  minutest  fraction  of  a  second.  Or, 
a  single  clock  may  be  used,  say  at  A,  and  any  observation  at  B 
can  by  known  methods  be  automatically  referred  to  the  move- 
ment at  that  station,  and  thus  compared  at  once  with  the  clock 
at  A. 

Further,  if  the  automatic  movement  at  B,  besides  giving  opti- 
cal motion  to  the  star  of  light  shown  from  A,  is  simultaneously 
made  to  produce  periodical  interruption  of  another  intense  light 
shown  at  B  and  seen  at  a  third  station,  G,  provided  with  a  move- 
ment like  that  at  B,  the  comparison  from  A  to  B  may  be  ex- 
tended directly  onward  from  B  to  C,  and  from  0  onward  to  a 
fourth  station,  and  so  on,  and  such  is  the  decree  of  precision 
which  seems,  so  far  as  we  can  judge  without  direct  experiment, 
attainable  in  the  comparison  between  contiguous  stations,  that 
the  probable  error  of  a  single  comparison  between  the  extremes 
of  a  line  of  twenty  stations  may,  I  believe,  be  made  enudler 
than  the  hundredth  part  of  a  second. 
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An  arniDgement  suitable  for  carrying  the  above  plan  into 
effect  is  illustrated  by  a  sketch  in  the  accompanying  plate.  At 
the  station  A,  the  rays  of  the  signal  light,  diverging  from  their 
source  L  (Plate  II,  fig.  1,  a),  are  converged  by  a  lens  0  so  as  to 
meet  and  cross  each  other  in  the  focus  F  of  a  telescope.  Diverg- 
ing from  this  point  they  traverse  the  object  glass  O,  and  issue 
from  it  in  a  nearly  parallel  beam  directed  to  the  station  B.  The 
light  thus  transmitted  is  periodically  intercepted  at  the  focus  F 
by  the  projecting  teeth  of  a  rotating  disc,  or  signal  wheel,  S, 
vhich  is  made  to  rotate  uniformly  at  the  rate  of  one  revolution 
in  about  one  second. 

The  telescope  used  at  the  station  B  for  viewing  the  light 
shown  at  A,  is  furnished  with  a  terrestrial  eye-piece,  and  at  that 
point  where  occurs  the  first  image  of  the  object  glass,  or  crossing 
of  all  pencils  of  light  that  can  pass  through  the  telescope,  is  in- 
troduced a  refracting  glass  prism  P,  shown  in  section  in  Fig.  1,  b. 
The  pencil  formed  by  the  light  from  A,  on  traversing  the  re- 
fracting prism,  is  turned  aside  so  that  the  star  image,  which 
otherwise  would  be  formed  at  s,  is  formed  at  5',  and  the  dis- 
placement is  observed  by  the  eye  at  E.  Since  this  displacement 
is  always  in  a  plane  at  right  angles  to  the  edge  of  the  refracting 
angle  of  the  prism,  if  the  latter  be  made  to  rotate  on  an  axis  22, 
parallel  to  the  axis  of  the  telescope,  the  displaced  star  image  ^ 
will  travel  in  a  circle  around  5  as  a  center.  If  the  period  of 
revolution  be  shorter  than  the  duration  of  the  luminous  impres- 
sion on  the  eye,  and  the  light  be  unintermitting,  the  circle  de- 
scribed by  8'  will  appear  to  the  eye  as  a  continuous  circle  of 
light.  The  period  of  one  sixteenth  of  a  second  may  perhaps  be 
taken  as  sufficiently  small  for  continuity  of  luminous  impression. 
Accordingly,  if  the  prism  be  made  to  revolve  about  sixteen 
times  per  second,  and  precisely  sixteen  times  during  each  revo- 
lution of  the  signal  wheel  S,  and  if  the  primary  division  of  the 
latter  be  made  by  sixteen  equidistant  slotted  openings  in  its  bor- 
der, then  the  luminous  circle,  which  but  for  the  interposition  of 
the  signal  wheel  would  appear  continuous  and  entire,  will  be 
seen  in  part  obliterated,  as  shown  in  Fig.  3,  the  luminous  part 
S'D  S'  having  the  same  ratio  to  the  obliterated  part  S'G  S',  that 
the  width  of  one  of  the  slotted  openings  of  the  signal  wheel  has 
to  the  width  of  a  tooth.  And  as  the  luminous  arc  S'  D  S'  appears 
on  one  part  or  another  of  the  circumference,  its  angle  of  position, 
which  mav  be  observed  by  bringing  the  wire  of  a  position  mi- 
crometer mto  coincidence  with  the  extremities  of  the  arc,  will 
determine  the  angle  of  position  at  which  the  prism  arrives  simul- 
taneously with  the  arrival  of  the  signal  wheel  at  a  given  point  of 
zeference. 

But  for  counting  the  whole  sixteenths  of  a  second  it  will  be 
required  to  know  also  the  simultaneous  angle  of  position  of  a 
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wheel  geared  with  the  prism  P  so  as  to  revolve  only  once  in  the 
time  of  one  revolution  of  the  signal  wheel.  The  circular  pris* 
matic  piece  is  of  a  diameter  many  times  greater  than  that  of  the 
pencil  of  light,  and  the  latter  traverses  the  former  at  its  border. 
Around  the  prismatic  piece  is  fastened  a  toothed  ring,  into  which 
gears  the  driving  wheel  H  from  which  the  prism  takes  its  mo- 
tion. Between  this  wheel  H  and  the  regulator  from  which  it 
derives  its  uniform  motion,  is  interposed  a  satellite  wheel  ar- 
rangement, by  means  of  which  the  oDserver,  without  disturbing 
the  invariable  velocity  of  the  regulator,  can  set  the  wheel  H,  ana 
the  parts  to  which  it  gives  motion,  iforward  or  back  in  their 
course,  and  then  allow  them  to  proceed  at  once  with  the  same 
correct  velocity  as  before.  In  this  way  the  observer  will  have 
absolute  control  of  the  angle  of  position  of  the  luminous  arc 
S'  D  S',  and  it  may  be  agreed  that  as  this  angle  of  position  slowly 
changes  in  consequence  of  the  want  of  per/fet-^  unison  between  the 
movements  at  the  two  stations,  he  shall,  from  time  to  time,  bring 
the  luminous  arc  back  to  near  coincidence  with  a  standard  posi- 
tion, that  for  instance  which  is  shown  in  Fig.  3,  the  exact  angle 
of  position  to  be  measured,  however,  in  the  manner  above  men- 
tioned. Provided,  then,  the  arc  be  not  allowed  to  stray  far  from 
its  standard  position,  it  will  be  obvious  that  one  part  of  the  bor- 
der of  the  prismatic  piece  P  will  never  be  traversed  by  the  light 
which  passes  the  sixteen  primary  openings  of  the  signal  wheel 
and  forms  that  arc.  The  part  thus  unused  is  made  with  parallel 
faces,  as  shown  in  the  figure,  and  then  any  supplementary  flash 
of  light  occurring  midway  between  the  primary  ones,  will  pass 
through  the  parallel  part  of  P  unrefracted,  and  may  be  refracted 
by  a  second  prism  r',  that  moment  interposed.    This  second 

{)rism  is  made  to  revolve  once  in  the  period  of  the  sixteen  revo- 
utions  of  P,  and  in  the  best  mode  of  construction  that  occurs  to 
me  is  one  of  sixteen  prismatic  pieces  P',  P',  P',  &c.,  so  cut  out, 
and  attached  to  the  border  of  a  wheel  or  disc  K,  made  to  revolve 
in  that  period,  that  the  edges  of  the  refracting  angles  of  all  of 
them  shall  be  parallel  to  each  other,  the  whole  forming  the 
equivalent  of  a  single  prism  cut  into  a  large  toothed  wheel. 
This  wheel  K,  like  P,  takes  its  motion  from  H,  and  is  so  geared 
that  during  all  the  intervals  of  time  in  which  a  passing  pencil 
would  encounter  the  refracting  part  of  P,  it  will  have  free  pas- 
sage through  one  of  the  spaces  between  the  pieces  F,  P',  P',  &c., 
which,  during  the  alternate  intervals  of  time,  will  in  their  turn 
be  interposed  in  the  path  of  the  pencil.  Any  flash  of  light, 
therefore,  that  escapes  through  any  supplementary  opening,  as  ty 
in  the  middle  of  one  of  the  sixteen  primary  teeth  of  the  signal 
wheel,  will,  in  traversing  the  telescope  at  B,  be  refracted  by  one 
of  the  prisms  P'  alone,  and  not  by  P.  And  if  it  be  recollected 
that  the  several  prisms  P'  are  in  effect  parts  of  one  prism,  as  dis- 
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tinctlj  indicated  in  fig.  1,  b,  and  that  the  action  of  this  differs 
in  no  respect  from  thai  of  P  except  in  its  longer  period  of  revo- 
lation,  and  that  this  period  of  revolution  is  the  same  with  that 
of  the  signal  wheel,  it  will  be  obvious  that  if  several  supplement- 
ary openings  be  made  in  the  signal  wheel,  as  for  instance  two, 
i  and  u,  in  two  teeth  diametrically  opposite  to  each  other,  and 
two  others,  v  and  ir,  in  teeth  adjacerit  to  one  of  these  on  each 
side  of  it,  the  flashes  of  light  through  these  openings  will  be 
seen  by  the  eve  at  E  to  occur  at  points  t\  u',  v',  w\  fig.  8,  distri- 
buted around,  the  circumference  of  a  circle  concentric  with 
S'DS'G,  and  at  angular  intervals  from  each  other  identical  with 
those  between  the  correspondivg  openings  in  the  signal  wheel. 
It  will  be  further  obvious  that  the  observed  angle  of  position  of 
the  diameter  uU*  will  depend  on  the  angle  of  position  of  the 
wheel  K  relatively  to  that  of  the  signal  wheel.  The  diameter 
u'f  becomes,  then,  by  aid  of  the  more  exact  indication  of  S'D  S', 
an  index  by  which  we  know  the  required  angle  of  position  at 
which  the  wheel  K  arrives  simultaneously  with  the  arrival  of 
the  signal  wheel  S  at  a  given  point  of  reference.  As  the  most 
convenient  mode  of  procedure  in  practice,  the  observer  at  B  may 
operate  the  satellite  wheel  until  the  index  diameter  u'  t^  is  brought 
to  a  position,  for  instance  the  vertical  one  in  the  figure,  made  to 
denote  zero,  and  the  position  micrometer  for  taking  the  an^Ie  of 
position  of  S'D  S'  may  be  graduated  to  thousandths  and  ten 
thousandths  of  a  second. 

Instead  of  the  above  described  arrangement  there  is  a  modifi- 
cation of  it  which  I  am  disposed  to  prefer,  the  tj^pe  of  which  is 
a  pair  of  telescopes  at  station  B,  placed  side  by  side  so  that  one 
may  contain  the  rapidly  revolving  prism  and  the  other  the  more 
slowly  revolving  one,  each  prism  being  in  this  case  unintermit- 
ting  in  its  action,  and  the  supplementary  openings  of  the  signal 
wheel  being  replaced  by  the  filling  up  of  a  single  one  of  the 
primary  openings.  The  omission  of  the  flash  of  light  from  this 
one  would  be  observable  through  the  slow  prism  and  give  the 
required  indication,  while  it  would  not  probably  injure  in  any 
material  degree  the  distinctness  of  the  arc  of  light  seen  through 
the  fisist  prism.  Instead  of  a  pair  of  complete  telescopes,  the 
equivalent  of  a  pair  of  eye-pieces  with  a  sliding  object-glass  to 
alternate  between  them  at  pleasure,  would  answer  the  same  pur- 
pose. In  this  arrangement  no  rectification  of  the  prisms  by  the 
observer  would  be  necessary,  it  being  always  possible  to  observe 
the  total  deviation.  This  would  be  a  great  advantage  on  a  line 
of  very  numerous  stations,  in  which  case  it  would,  on  the  first 
described  plan,  be  a  somewhat  critical  matter  to  bring  all  the  in- 
straments  on  the  line  into  the  required  correspondence  for  simul- 
taneous observation. 
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As  before  intimated,  it  would  be  possible  to  employ  but  a  sin- 
gle clock  on  the  whole  line  of  stations,  but  as  this  would  require 
signal  observations  for  every  time  observation  at  any  other  than 
the  clock  station,  it  would  be  more  convenient  to  employ  a  clock 
at  every  astronomical  station. 

The  question  of  the  feasibility  of  the  process  described  in  this 
paper  will  depend  primarily  on  the  practicability  of  securing, 
with  telescopes  of  moderate  aperture,  a  sufficiency  of  light  for 
such  distances  as  from  fifty  to  eighty  miles,  and  next  on  the  at- 
tainment of  sufficient  precision  of  rate  in  the  uniform  motion 
employed.  I  do  not  anticipate  serious  difficulty  in  either  of 
these  things.  For  the  uniform  motion,  considering  especially 
the  light  work  it  will  have  to  do,  the  Fraunhofer  regulator 
would  I  presume  be  everything  that  is  required,  or  an  electro- 
magnetic  regulator,  similar  to  that  described  by  me  in  a  paper 
presented  to  the  American  Association  at  their  meeting  at  Mon- 
treal, may  be  used  if  found  reliable.  From  what  a  scientific 
friend  has  told  me  of  his  experience  with  distant  lights,  I  think 
we  are  justified  in  anticipating  the  easy  attainment  of  sufficiency 
of  light. 

A  similar  optical  means  can  also  be  used  for  comparing  a 
mean  time  clock  at  one  station  with  a  sidereal  clock  at  another, 
by  the  method  of  coincidences,  without  other  mechanism  than 
the  clocks  themselves,  though  with  diminished  power  of  precis- 
ion on  a  long  line  of  stations.  The  pendulum  of  the  one  clock 
is  made  to  carry  in  the  focus  of  the  telescope  at  its  station,  an 
opaque  disc  with  a  narrow  slit,  through  which,  at  each  oscilla- 
tion, a  flash  of  light  is  allowed  to  escape  to  the  other  station, 
and  through  the  focus  of  the  telescope  at  that  station  oscillates 
a  wire  carried  by  the  pendulum  of  the  other  clock,  which  ech'pses 
the  flash  of  light  at  each  coincidence  of  the  two  pendulums. 
Or  the  pendulum  at  the  observing  station  may  carry  a  mirror, 
in  which  either  a  flash  or  an  interruption  of  light  from  the  other 
station  may  be  observed  by  reflection,  and  the  coincidence  noted 
when  the  flash  or  the  break  is  seen  at  the  same  point  of  the  field 
of  view  where  it  is  observed  with  the  pendulum  at  rest 

I  have  already  observed  that  the  visual  method  proposed  in 
this  paper  might  prove  useful  as  a  check,  at  least,  upon  the  in- 
dications of  submarine  or  subterranean  lines  of  electric  tele- 
graph. But  it  seems  less  liable  to  uncertainty  in  its  indications 
tnan  even  the  air  lines,  the  signals  of  which  occupy  a  very  ap- 
preciable and  more  or  less  ambiguous  time  in  passing,  and  there- 
fore on  very  extensive  surveys  it  would  be  very  instructive  at 
least,  and  might  be  found  to  give  increased  accuracy,  to  add  to 
the  comparisons  made  by  the  telegraph  wires,  further  compari- 
sons by  means  of  a  sufficient  number  of  the  visual  instruments 
to  reach  across  the  whole  extent  of  the  survey.    In  case  it  should 
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ever  be  undertaken,  as  has  been  proposed,  to  measure  an  exten- 
sive arc  of  the  equator,  the  idea  of  such  a  visual  method  for  the 
aocurate  determination  of  the  difFerenceg  of  longitude,  would  be 
well  worth  consideriDg. 

I  will  close  by  suggesting  one  more  qbvious  application  of  the 
method,  and  that  is,  the  determination  of  the  velocity  of  lights 
which,  with  a  sufficiently  high  velocity  of  revolution  of  the 
prism  and  signal  wheel,  might  be  done  with  considerable  accu- 
racy by  transmitting,  in  the  same  manner  as  before  described 
from  a  second  station  to  a  third,^  a  return  signal  from  the  second 
station  to  the  first. 


Abt.  VI. — On  Osmious  Acid,  and  Hie  position  of  Osmium  in  the 
list  of  Elements ;  by  J.  W.  Mallet,  Prof,  of  Chemistry,  &c., 
Univ.  of  Alabama. 

In"  most  chemical  text-books  it  is  stated,  on  the  authority  of 
Berzelius,  that  there  are  five  oxyds  of  osmium — OsO,  OsjO,, 
OsO,,  OsOj,  and  OsO, — of  which  however  the  second  and 
fourth  have  not  been  isolated,  although  compounds  containing 
them  are  known.  To  these  may  be  added  a  blue  substance, 
first  obtained  by  Vauquelin  and  supposed  by  Berzelius  to  con- 
sist of  OsO  united  to  either  Os^O 3  or  OsO^,  and  the  highest 
oxyd,  probably  OsO,,  the  existence  of  which  was  announced 
by  Fremy  in  1854. 

While  preparing  osmium  from  some  black  platinum  residues 
I  have  accidentally  obtained,  a  substance  which  there  is  some 
reason  to  believe  may  be  osmious  acid — the  hitherto  unisolated 
teroxyd — mixed  indeed  with  osmic  acid,  but  still  permitting  cer- 
tain of  its  properties  to  be  observed. 

Three  or  four  ounces  of  the  platinum  residue  were  treated  by 
a  modification  of  the  original  process  of  Wollaston,  now  seldom 
adopted.  The  powder  was  mixed  with  three  times  its  weight  of 
nitre,  the  mixture  was  fused  for  some  time  in  an  iron  crucible, 
and  then  poured  out  upon  an  iron  plate.  While  still  warm  the 
fused  cake  was  broken  into  fragments  and  put  into  a  fiask  fitted 
with  a  cork,  through  which  passed  a  tube  two  feet  long,  bent  at 
right  angles,  and  a  funnel-tube,  the  latter  drawn  out  to  a  \e;rj 
small  bore  at  the  lower  end,  and  reaching  to  the  bottom  of  the 
fiask.  The  bent  tube  was  well  cooled,  and  undiluted  oil  of  vit- 
riol was  very  cautiously  poured,  by  a  few  drops  at  a  time,  into 
the  funnel. 

The  acid  produced  intense  heat  on  coming  in  contact  with  the 
cake  of  potash  salt,  and  oily  drops  of  a  bright  yellow  color  began 
to  make  their  appearance  in  the  cooled  tube.  These  drops  very 
slowly  congealed  to  a  solid  resembling  unbleached  bees-wax, 
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By  the  time  the  sulphuric  acid  had  been  added  in  slicfat  excess 
a  considerable  quantity  of  this  yellow  substance  had  collected 
in  the  tube  and  in  a  receiver  attached.  By  gentle  heating  the 
whole  was  obtained  in  the  receiver,  and  united  under  auttle 
water  to  a  single  mass.  Towards  the  end  of  the  distillation 
colorless  needles  and  fused  drops  of  the  well  known  osmic  acid 
came  over,  and  doubtless  a  considerable  portion  of  the  yellow 
mass  in  the  receiver  consisted  of  the  same. 

At  first  it  seemed  probable  that  the  yellow  color  of  the  latter 
was  due  merely  to  some  impurity,  and  it  was  therefore  cautiously 
resublimed,  but  it  again  collected  of  the  same  tint  as  before,  it 
appeared  to  be  even  more  fusible  and  volatile  than  osmic  acid ; 
it  took  a  long  time  to  congeal  under  a  stream  of  cold  water  flow- 
ing over  the  outside  of  a  tube  in  which  it  had  been  melted. 

The  water  in  which  it  was  fused  acquired  a  bright  yeUow 
color,  and  gave  oflF  fumes,  the  odor  of  which  seemed  to  me 
somewhat  dmerent  from  that  of  osmic  acid,  and  which  irritated 
the  eyes  so  insufferably  that  it  was  scarcely  possible  to  finish 
work  with  the  acid  and  put  it  up  for  preservation.  It  was  re- 
moved as  a  single  cake  from  the  water,  and  sealed  up  hermeti- 
cally in  a  glass  tube  which  had  been  previously  cleansed  with 
care  from  all  traces  of  dust  or  other  organic  matter.  The  water 
in  which  it  had  been  fused  was  mixed  with  caustic  potash,  and 
gave  a  solution  of  very  dark  brown-red  color,  such  a  tint  as 
would  probably  "result  m>m  a  mixture  of  the  red*  osmiU  of  pot- 
ash discovered  by  IWmy  with  the  orange-brown  osmiaie  of  pot- 
ash. 

The  sealed  tube  containing  the  fused  cake  or  stick  of  yellow 
acid  was  allowed  to  remain  upon  a  table  exposed  to  the  direct 
rays  of  the  sim.  The  acid  immediately  began  to  sublime  upon 
the  sides  of  the  tube,  not  in  lon^  needles  and  prismatic  crystals 
like  osmic  acid  (which  seems  to  oe  monoclinic),  but  in  feathery 
crusts  like  sal-ammoniac,  which  under  a  lens  had  somewhat  the 
appearance  of  minute  octahedrons  grouped  together.  The  color 
was  still  bright  vellow,  but  in  a  short  time  the  sublimed  acid 
b^gan  to  turn  black,  and  in  twenty-four  hours  the  whole  inner 
surface  of  the  tube  was  perfectl;^  black  and  opaque.  A  tube 
containing  pure  colorless  osmic  acid  has  been  exposed  in  a  simi- 
lar way  to  the  sun  for  three  weeks  without  any  such  blackening 
taking  place.  A  tube  closed  by  a  cork,  or  one  from  which  dust 
has  not  been  carefully  removed  will  often  cause  osmic  acid  to 
turn  dark,  but  never  exhibits  anything  like  the  absolute  black- 
ness and  opacity  of  the  whole  tube  noticed  in  the  present  in- 
stance. 

*  A  roM-red  eolor  is  alio  diaimetcriitie  of  the  ndt  (mppoied  hy  BanEeUni  to  be 
the  uamomshUrchhrid  of  oaninm,  eoneepondiiig  in  the  ^lorine  leriee  to  cmmt$  of 
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It  IB  easy  however  to  ima^ne  the  cause  of  this  ehanm  under- 
gone  bj  the  yellow  acid  if  it  be  in  &ct  the  teroxjd  of  osmium 
(mixed  with  osmic  acid).  The  teroxyd  probably  broke  up  into 
oemic  acid  and  one  of  the  lower  oxyds  of  oflmium  or  perhaps 
the  metal  itself    We  might  have 

20sO,=080-+080, 

60s03=8080^  +08,0, 

80sO , =2080^  +080, 
or,  4080, =8080^ +08. 

In  order  to  ascertain,  if  possible,  which  of  the  above  changes 
had  taken  place,  the  tube  was  opened  two  or  three  months  after 
it  had  been  sealed,  and  the  contents  were  examined.  The  fused 
stick  of  acid  was  found  to  be  black  and  partially  friable ;  on 
heating  in  another  glass  vessel  most  of  it  sublimed,  leaving  a 
little  black  powder  behind,  and  condensed  in  needles,  still 
slightly  yellowish,  but  differing  little  in  appearance  from  com- 
mon osmic  acid.  The  inner  surface  of  the  original  tube  was 
found  coated  with  a  thin  filmy,  adherent  crust,  of  a  black  color 
and  considerable  lustre.  This  was  scraped  ofi^,  and  a  portion  of 
it  gently  heated  in  a  stream  of  dry  carbonic  acid  gas  until  iJl 
traces  of  adherent  osmic  acid  were  driven  off.  After  cooling, 
the  carbonic  acid  was  replaced  by  dry  hydrogen,  and  heat  was 
again  applied.  Water  condensed  on  the  tube  beyond  the  heated 
part,  thus  proving  that  an  oxyd  of  osmium,  not  the  metal,  was 
under  examination.  Replacing  a^ain  the  hydrogen  by  oxygen, 
osmic  acid  was  produced!^and  earned  off  with  the  stream  of  gas. 
The  black  powaer  scraped  off  from  the  original  tube  was  heated 
with  hydrochloric  acid,  and  seemed  to  be  but  slowly  acted  on ; 
the  acid  however  assumed  a  green  color,  and  hence  it  ia  proba- 
ble that  the  osmium  existed  as  protoxyd. 

It  is  not  easy  to  see,  without  further  investigation^  how  os- 
mious  acid  could  have  replaced  in  part  osmic  acta  ip  the  attempt 
to  prepare  the  latter  as  above  described.  Is  there  a  particular 
stage  of  the  decomposition  of  nitre  by  heat  at  which  osmium 
may  replace  nitrogen  in  nitrite  of  potash  (KO,  NO,)*?  From 
the  relations  of  the  two  elements,  to  be  noticed  presently,  this 
would  seem  probable,  and  in  fact  Fr^my  has  noticed  the  crystal- 
lization of  osmite  of  potash  from  a  solution  in  hot  water  c^  the 
fused  cake  of  nitre  and  iridosmium.  A  reason  for  osmic  acid 
(OsO-)  being  usually  obtained  from  the  latter,  instead  of  osrai- 
ous  (G^O,),  might  perhaps  be  found  in  the  &ct  that  the  chemists 
who  of  late  years  nave  worked  upon  osmium  recommend  the 
use  of  nitric  or  nitro-muriatic  acid  to  neutralize  the  jpotash — ^sul- 
phuric acid,  to  which  WoUaston  had  recourse  in  nis  eariv  ex- 
periments, is  now  seldom  employed.  Thomson,  in  his  **  Chem- 
istry of  Inorganic  Bodies,'*  published  many  years  ago,  observes 
that  osmic  acid  has  sometimes  a  tint  of  yellow. 
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Tt  does  not  seem  likely  that  the  cork  closing  the  neck  of  the 
flask  ased  for  distillation  had  anything  to  do  with  the  production 
of  osmious  acid,  if  such  took  place;  the  cork  itself  dia  not  show- 
any  appearance  of  being  acted  on,  and  there  was  no  blackening 
of  its  surface  until  some  time  after  the  experiment  was  ended. 

The  reduction  of  osmic  acid  generally  results  in  the  forfnation 
of  the  basic  oxyds;  Berzelius,  however,  observed  that  on  add- 
ing sulphurous  acid  to  a  solution  of  osmic  acid  the  latter  passed 
through  various  shades  of  color — yellow^  orange-yellow^  brown, 
green,  and  at  last  blue;  he  attributed  these  tints  to  the  succes- 
sive formation  of  sulphates  of  the  bin-oxyd,  sesqui-oxyd,  and 
blueoxyd;  but  may  not  the  first  step  in  the  reduction  have 
been  osmious  acid,  giving  the  yellow  color? 

Another  and  altogether  different  view  of  the  nature  of  the 
volatile  yellow  substance  above  described  was  suggested  as  pos- 
sible by  some  remarks  of  Claus  in  a  recent  paper  on  the  ten- 
dency to  reduction  of  salts  of  iridium  (Ann.  d.  Chem.  u.  Pharm., 
Aug.,  1858,  S.  129).  This  author  has  shown  that  the  platinum 
*v|^etals  fall  naturally  into  these  groups,  in  each  of  which  are  con- 
tai^^  two  metals  resembling  in  general  habit  and  relations  each 
other  more  closely  than  members  of  the  remaining  groups. 
Platinum  and  palladium  constitute  the  first  of  these  pairs,  irid- 
ium and  rhodium  the  second,  osmium  and  ruthenium  the  third. 
The  atomic  weight  of  the  first-mentioned  member  of  each  pair 
is  higher  than  (nearly  double)  .that  of  the  second. 

In  the  paper  quoted  Claus  remarks  that  the  metal  of  lower 
atomic  weight  in  each  of  these  groups  is  much  more  easily  re- 
duced than  the  other  from  superior  to  inferior  grades  of  combi- 
nation with  chlorine;  thus  the  bichlorid  of  palladium  is  reduced 
with  much  greater  ease  to  proto-chlorid  than  is  the  correspond- 
ing compound  of  platinum;  and,  for  the  same  season,  probably, 
the  bi-chlorid  of  rhodium  is  not  known,  but  only  the  sesqui- 
chlorid,  while  both  salts  of  iridium  can  be  easily  obtained.  On 
this  same  principle  Claus  explains  the  fact  that  no  oxyd  of  ru- 
theniunk  homologous  with  osmic  acid  has-been  obtained,  while 
he  gives  the  following  reasons  for  suspecting  the  existence  of 
such  an  oxyd:  "This  opinion  is  based  upon  the  fact,  that  in 
my  preparation  of  compounds  of  ruthenium,  which  can  be  ob- 
tained only  by  energetic  processes  of  oxydation,  the  material 
worked  upon,  notwithstanding  all  my  care  and  economv,  gradu- 
ally diminished,  and  yet  I  have  never  succeeded  in  collecting  a 
volatile  product.  Once  only,  when  I  had  fused  ruthenium,  per- 
fectly free  from  osmium,  with  caustic  potash  and  nitre,  dissolved 
the  mass  in  water,  and  decomposed  it  with  nitric  acid,  1  ob- 
served a  peculiar  odor,  quite  distinct  from  that  of  osmic  or  ni- 
trous acid;  and  afterwards,  having  covered  the  beaker,  which 
was  smeared  on  the  edge  with  tallow,  with  a  plate  of  glass,  I 
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remarked  an  nnmistakable  blacking  of  the  tallow,  caused  by  the 
reduction  of  a  volatile  metallic  compound." 

It  seemed  possible  that  the  volatile  yellow  substauce  to  which 
the  present  paper  refers  might  have  been  an  acid  oxyd  of  ruthe- 
nium*— BuO„  KuO^,  or  KuO^ — and  reducible  with  extreme 
fadli^,  Clans  and  others  having  already  noticed  the  redacing 
e£kct  of  light  upon  salts  of  the  platinum  metals.  A  portion  of 
the  crust  from  tne  sides  of  the  tube  of  yellow  acid  was  carefully 
examined  for  ruthenium,  the  various  tests  given  by  Claus  as 
well  as  that  recently  proposed  by  Dr.  Gibbs  beinff  made  use  of, 
but  no  proof  of  the  presence  of  this  metal  could  be  obtained. 

The  properties  of  osmium  and  its  compounds  are  very  re- 
markable, and  render  it  a  matter  of  no  little  interest  to  trace  the 
analogies  of  this  rare  substance  and  fix  its. place  among  the  other 
elements.  It  is  described  in  most  chemical  works  along  with 
platinum  and  its  associated  metals,  mainly  on  the  ground  of  com- 
munity of  origin,  for  in  many  respects  it  is  unlike  the  platinum, 
palladium,  rhodium,  &c.,  with  which  it  always  occurs  m  nature. 
All  these  metals  are  commonly  thought  of  as  very  infusible,  of 
great  density,  verf  slightly  affected  by  reacents,  and  very  easily 
reduced  from  their  compounds  to  the  metallic  state ;  when  more 
closely  examined  they  are  found  to  differ  from  each  other  in 
many  of  their  other  properties.  The  arrangement  by  Claus  of 
the  platinum  metals  in  these  groups,  each  containing  one  metal 
of  nigh  and  one  of  low  atomic  weight,  viz. 

Platinum,  Iridium,  Osmium, 

Palladium,  Rhodium,  Buthenium, 

has  been  alluded  to  above;  the  two  members  of  each  group  are 
more  closely  related  to  each  other  than  to  any  of  the  rest.  Os- 
mium and  ruthenium  are  clearly  the  most  electro-negative  of  the 
aeries.  Graham  has  inferred  the  isomorphism  of  platinum,  pal- 
ladium, iridium  and  osmium,  from  the  fact  that  their  potassio- 
chlorids  all  crystallize  in  the  form  of  the  regular  octahedron ; 
the  correspondmg  com}x>und  of  ruthenium  has  since  been  added 
to  the  list,  while  that  of  rhodium  is  still  unknown.  The  occur- 
rence of  two  salts  under  the  same  form,  in  the  regular  system,  of 

*  If  rarfa  a  ooinpouod  eziri,  an  explanation  mtij  be  found  for  the  procens  hy 
vliich  Friiny  baa  oDtnined  a  lower  ozyd  of  rutbenium-:-probAhly  the  bin-nxyd — in 
crrftabi.  He  roaata  the  powder  of  platinum-residue  in  a  i«trefim  of  nir  drawn 
tlvoagli  a  pnreelain  tube  at  a  bright  red  heat;  osmic  acid  volatilisee,  and  is  raid  to 
carry  with  it  mechanically  the  oxyd  of  ruthenium,  whirh  depneita  upon  fragmenta 
of  poreehiin  placed  in  the  cooler  part  of  the  tube.  But  the  oxyd  is  in  distinct  crys- 
tak.  and  can  therefore  erarcely  be  ronceired  of  as  a  powder  borne  along  in  a  men* ly 
medianieal  way  by  a  stream  of  rapor ;  and,  moreover,  there  is  no  reason  for  oxyd 
of  mtheniom  only  being  so  borne  along,  while  other  substonce^  of  no  greater  den- 
sty  mnain  behind.  Is  it  not  more  likelv  that  n  volatile  and  very  easily  reduciUe 
homokigoe  of  osmic  acid  is  formed,  and  aunoat  immediately  afterwards  decomposed, 
J f^-  ^  ^  hto-oacyd  of  rntheoiiun  f 
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oourse  does  not  of  itself  suffice  to  establish  ihe  relation  of  iso* 
morphism  between  them ;  iridio-chlorid  of  potassiam  seems  how- 
ever to  be  capable  of  crystallizing  in  all  proportions  with  the 
platino-  and  osmio-chlorias. 

The  interesting  fact  has  been  discoyered  by  Claus  that  osmio- 
cyanid  and  ruthenio-cyanid  of  potassiam  are  strictly  isomor- 
pboas  with  the  well-known  ferro-cyanid,  cirstallizing  with  it  in 
all  proportions,  and  eyen  giving  very  similar  precipitates  with 
yanous  metallic  solutions ;  so  that,  in  these  double  cyanids,  os- 
mium and  ruthenium  are  capable  of  taking  the  place  of  iron. 

In  the  greater  number  of  its  relations,  however,  osmium  pre- 
sents itself  as  a  member  of  the  arsenic  group  of  elements.  This 
has  been  noticed  by  some  recent  authors,  as  by  Prof  Dana  in 
the  arrangement  of  the  elements  adopted  in  his  System  of  Min- 
eralogy, and  by  Prof.  Miller,  who  says  in  his  lately  published 
Elements  of  Chemistry  that  "  it  presents  more  analogy  with  ar- 
senic and  antimony  than  with  the  noble  metals."  Fr^my  too 
compares  osmium  in  platinum  ore  to  arsenic  in  the  native  arsen- 
iurets. 

Nitrogen,  phosphorus,  arsenic,  antimony,  and  bismuth  are 
generally  recognized  as  forming  a  distinct  and  natural  group  of 
elements,  and  into  this  group  it  seems  from  many  considerations 
that  osmhim,  and  probably  ruthenium,  ought  to  be  introduced. 
They  have  some  analogies  with  other  natural  families,  just  as 
arsenic  is  allied  to  sulphur  in  native  sulph-arseniurets,  and  nitro- 
gen and  chlorine  exhibit  some  resemblance  in  the  nitrates  and 
chlorates,  but  here  appear  to  lie  their  closest  relations.  It  may 
be  interesting  to  notice  some  of  the  principal  points  of  resem- 
blance to  or  difference  from  this  group, 

Iridosmine  occurs  in  crystals  closely  related  in  form  to  those 
of  ar^&nic,  antimony,  and  bismuth  in  the  metallic  state.  The 
analyses  of  iridosmine  are  not  yet  sufficiently  numerous  or  ac- 
curate to  enable  us  to  decide  upon  its  normsd  composition,  but 
it  seems  probable  that  the  two  metals  occur  in  variable  propor- 
tions, and  are  in  this  mineral  isomorphous,  thus  establishing,  as 
noticed  by  Dana,  a  connection  between  the  arsenic  group  and 
that  of  the  distinctly  basic  metals,  as  the  arsenic  and  sulphur 
groups  are  united  through  homoeomorphous  bismuth,  tetrady- 
mite,  and  tellurium.  Dana  places  iridium  in  the  same  section 
with  iron,  among  the  metals  whose  most  stable  grades  of  oxyd- 
ation  are  the  prot-oxyd  and  sesqui-oxyd,  but  the  statement  of 
Claus  that  the  bin-oxyd  of  iridium  is  the  most  stable  and  easily 
prepared  compound  with  oxygen  would  remove  this  metal,  as 
also  perhaps  platinum  and  palladium,  from  the  iron  section  to 
that  containing  tin  and  titanium,  and  the  propriety  of  this 
transfer  may  be  supported  by  the  relationship  of  Frdmy's  crys- 
tallized oxyd  of  ruthenium  (doubtless  the  bin-oxyd)  ezamiued 
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by  S^narmont:  This  was  found  to  be  homoeomorplious  witli 
stannio  and  (the  mtile  form  of)  titanic  acid.  The  bi-chlorid  of 
tin  and  potassium  too  is  reported  as  crystallizing  in  regular  octa- 
hedrons, like  the  corresponding  salts  of  iridium,  platmum,  and 
palladiam. 

The  arsenic  section,  as  giyen  by  Dana,  includes  nitrogen, 
d^osphoros,  arsenic,  antimony,  bismuth,  osmium,  and  tellurium. 
The  last-named  is  marked  as  doubtful,  and  should  decidedly  be 
placed  with  sulphur  and  selenium,  to  which  it  is  analogous  in 
by  fiur  the  greater  number  of  its  compounds. 

In  one  of  the  interesting  memoirs  lately  published  by  Dumas 
on  the  numerical  relations  subsisting  among  the  atomic  weights 
of  the  elements,  the  arsenic  series  is  thus  given : 

Atomie  weight*. 

Nitrogen,  -        -        -  14 

Phosphorus,-        -        -        -  14+17=31 

•Arsenic,    ....  14+17+44=75 

Antimony,    ....  14+17+88=119 

Bismuth,  ....  14+17+176=207 

and  the  parallelism  of  this  series  with  that  of  chlorine,  iodine, 
kc^  ifl  supposed  to  "be  shown  in  the  following  lines : 

F  (19)  CI  (35-5)  Br  (80)  I  (127) 

N  (14).     •     P  (31)  As  (75)  Sb  (122) 

in  which  a  common  difference  of  5  is  assumed  between  the  two 
members  in  each  of  the  vertical  columns  (a  difference  not  strictly 
l»tra^t  out  in  the  case  of  phosphorus  and  chlorine),  and  in 
whicn  antimony  is  given  a  higher  atomic  weight  than  in  the 
preceding  tabla  Osmium  is  not  included,  but  in  a  supplemental 
note  since  published  we  find  it  placed,  with  an  equivalent  some- 
what higher  than  that  usually  adopted,  in  the  sulphur  group, 
serving  to  complete  the  foUowmg  two  lines  of  equivalents : 

Mg  (12-25)    Ca(20)    Sr  (43-75)    Ba  (68-5)    Pb  (1035) 
0(8)  S(16)      Se  (39-75)    Te  (64-5)    Os  (99-5) 

between  the  paired  members  of  which  a  common  difference  of  4 

is  supposed  to  exist. 
L^  osmium  and  ruthenium  be  brought  into  the  arsenic  group, 

and  ^e  series  of  atomic  weights  will  then  stand  thus : 

Atomic  weights. 


Nitrogen, 
Phospbonis,  - 

.        .        14 
-        -    14+17=81 

BatheniuiD, 

14+17+22=63 

Anenii^ 

-       -    14+17+44=75 

Osmiuin,   • 

-       -        14+17+66=97 

Antimony,    - 

-       .    14+17+88=119 

Bismuth,  • 

-       -       14+17+176=207 

Digitized  by 


Google 


58  /.  W.  Mallet  on  Osmious  Acid. 

The  atomic  weights  of  rutheninm  and  osmiam  are  here  aAramed 
as  58  and  97,  numbers  not  diflFering  more  widely  from  those 
commonly  received — 52*2  (Glaus)  and  99*6  (Berzeliiis) — than  do 
several  of  those  assumed  by  Dumas.  Our  knowledge  of  these 
two  equivalents  is  based  upon  very  limited  data,  and  can  but  be 
looked  on  as  approximative  merely.  As  regards  osmium,  Fr^my 
says  that  in  several  experiments  he  has  obtained  an  equivalent 
number  lower  than  that  given  by  Berzelius,  and  the  vapor- 
density  of  osmic  acid,  which  we  shall  notice  presently,  points  to 
an  equivalent  close  to  97.  A  re-determination  of  this  equiva- 
lent IS  very  much  to  be  desired. 

Taking  the  series  as  given  above,  we  find  ruthenium  and 
osmium  to  fall  in  between  phorphorus  and  arsenic — arsenic  and 
antimony ;  the  numbers  from  phosphorus  to  antimony  increas- 
ing by  22 — 44: — 66 — 88,  just  as  in  the  following  group  given 
by  Dumas : 

At  wte. 
Chromium,       -  -  -  26 

Molybdenum,   •  -  -  26+22=45 

Vanadium,        -  •  .  26+44=70 

Tungsten,         -  -  -  26+66=92 

and  we  may  arrange  the  two  series  in  parallel  lines, 

P  (31)  Bu(53)  As  (75)      .     Os(97) 

Cr(26)  Mo  (48)  V  (70)  W(92) 

These  numerical  relations  are  of  very  little  importance  ia 
themselves,  when  we  employ  the  small  numbers  of  the  hydrogen 
scale  of  equivalents,  and  especially  when  we  permit  ourselves  to 
alter  the  numbers  themselves  to  any  extent,  however  small,  but 
they  acquire  more  interest  when  they  present  us  with  groupings 
of  elements  which  we  acknowledge  on  other  grounds  to  be  natu- 
rally related.  In  such  cases,  when  the  homology  is  distinctly 
marked,  we  mav  even  be  justified  in  taking  some  liberties  for 
the  moment  with  the  numbers  standing,  often  with  but  slender 
evidence  to  support  them,  for  the  equivalents  of  the  less-known 
elements;  and  we  may,  perhaps,  thus  be  directed  to  errors  of 
determination  which  future  experiments  will  clear  away. 

The  bodies  named  in  each  of  the  two  lines  just  given  are 
homologous  in  many  respects  besides  that  of  atomic  weight,  and 
a  connection  between  tne  two  series,  through  vanadium,  has 
lately  been  shown  by  Sch'afarik.  There  is  a  clear  resemblance 
running  through  the  formule©  and  properties  of  their  oxyds.  In 
the  chromium  series — a  very  natural  one — the  most  important 
oxyds  are  the  metallic  acids  of  the  composition  MO^ ;  we  have 
also  in  each  case  a  bin-oxyd,  MO, ;  but  the  sesqui-oxyd  is  promi- 
nent only  in  the  case  of  chromium  itself,  and  indicates  the  rela- 
tion of  this  metal  with  iron. 
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In  the  anenic  series  the  known  oxyds  are  the  following: 

P,0 

NO       PO        RuO  AsO(?)    OsO         SbO(?)  BiO(?) 

Ru,0,(?)  Os,03(?) 

NO,  RuO,  OsO, 

NO,     PO3      RuO,  AsO,      OsO,        SbO,    BiO, 
NO,     P0,(?)  OsO,        SbO,    BiO, 

NO,     PO,  AsO,      OsO,        SbO,    BiO,(?) 

The  prominent  compounds  in  the  table  are  the  acids,  MO,  and 
MO, ;  with  respect  to  the  separate  columns  the  following  &cts 
are  noticeable. 

The  oxyds  of  nitrogen  are  well  known ;  the  regularity  ob- 
servable in  this  column  causes  it  to  be  frequently  used  as  an 
illustration  of  the  "  law  of  multiples."  NO  and  NO,  are  usually 
said  to  be  neutral,  but  the  latter  plays  the  part  of  a  base  in  con- 
tact with  sulphuric  acid,  as  in  the  crystals  of  the  oil  of  vitriol 
chambers,  ana  possibly  the  former  may  do  so  too  in  the  nitro- 
sulphates  (KO,  NO,  Sp,  and  NH,0,  NO,  SO,?)  obtained  by 
D&vy  by  bringing  nitric  oxyd  in  contact  with  an  alkaline  sul- 
phite. NO,  and  NO,  are  well-known  acids.  It  is  doubtful 
whether  hypo-nitric  acid  (NO,)  is  capable  of  combining  with 
bases  and  forming  salts ;  in  contact  with  the  alkalies  it  yields  a 
mixture  of  nitrites  and  nitrates,  yet,  when  out  of  contact  of  hases^ 
it  seems  to  he  a  body  of  more  stability  than  either  NO,  or  NO,  (an- 
hydrous). 

In  the  column  of  the  oxyds  of  phosphorus,  we  have  first  the 
very  anomalous  sub-oxyd  (PjO),  which  is  probably  the  only 
marked  exception  to  the  homology  running  through  the  whole 
table.  Before  the  discovery  of  red  (amorphous)  phosphorus  by 
Schrdtter  this  substance  was,  no  doubt,  to  some  extent  con- 
founded with  phosphoric  oxyd,  and  may  even  now  throw  some 
doubt  upon  the  cases  in  which  the  latter  seems  to  have  been  ob- 
tained pure  and  to  have  yielded  a  formula  supported  by  trust- 
worthy analyses.  PO,  unlike  the  other  protoxyds  of  the  series, 
is  usually  considered  an  acid,  but  as  it  has  not  been  obtained  in 
the  separate  state,  and  all  the  hypophosphites  contain  water,  it 
may  be  reasonably  assumed  that  the  formula  of  the  acid  should 
include  hydrogen.  PO,  is  doubtful;  this  may,  perhaps,  be  the 
composition  of  Pelletiers  phosphorous  acid,  produced  by  the 
slow  combustion  of  phosphorus,  a  body  which  undergoes  no 
further  oxydation  by  prolonged  exposure  to  the  air,  ana  which, 
in  contact  with  bases,  yields  mixed  phosphites  and  phosphates. 
The  last  term  in  the  column — phospnorio  acid — is  well  known. 

The  existence  of  a  distinct  protoxyd  of  arsenic,  as  of  antimony 
and  bismuth,  is  doubtful.    Arsenious  acid  is  a  feeble^  volatile^  me- 
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ialUc  acu2— feebler  in  ite  relations  as  an  aci^  than  arsenic  aeid, 
and  volatilizing  at  a  lower  temperature  than  the  latter.  Arseni- 
ous  acid,  moreover,  volatilizes  at  a  temperature  below  that  re- 
quired by  metallic  arsenic. 

In  the  antimony  column,  the  oxyd  SbO,  is  usually  viewed  as 
a  weak  base,  but  seems  also  to  be  capable  of  uniting  as  a  feeble 
acid  to  the  alkalies,  and  even  of  expelling  carbonic  acid  from 
their  carbonates  (Liebig).  The  iso-dimorphism  of  SbO.  and 
AsO,  is  well  established.  SbO,  is  volatile  at  quite  a  moderate 
temperature,  while  metallic  antimony  requires  at  least  a  white 
heat  to  vaporize  it.  SbO^  is  a  bodv  of  distinctly  acid  properties. 
Both  SbO,  and  SbO^  are  converted  by  heating  in  the  air  into  Si>0^ 
—the  so-called  antimonious  acid — which  seems  therefore  to  be 
the  most  stable  oxyd  when  strong  bases  and  acids  are  not  pre- 
sent. It  is  most  probable  that,  as  Fr^my  maintains,  SbO  4  is  not 
itself  an  acid,  but  that  a  so-called  alkaline  antimonite  is  in  fuct 
a  mere  mixture  of  an  antimoniate  with  the  compound  of  anti- 
monic  oxyd  and  alkali  (2Sb04=SbO,+SbO,). 

In  the  bismuth  column,  the  teroxyd  is  homologous  as  a  base 
with  teroxyd  of  antimony,  but  shows  little  tendency  to  plav  the 
part  of  an  acid  with  even  the  strongest  bases.  This  oxyd  and 
the  metal  itself  are  volatile  at  high  temperatures.  BiO.  also 
seems  to  be  devoid  of  acid  properties,  but  the  compound  BiO^ 
probably  exists,  and  is  homologous  with  SbO^ ,  forming  alkaline 
salts  of  little  stability. 

Comparing  now  ruthenium  and  osmium  with  the  above  recog- 
nized members  of  the  arsenic  group,  we  find  first  that  both  me- 
tals form  protoxyds,  which  are  feeble  bases,  as  are  probably  the 
corresponding  compounds  of  the  other  members  of  the  group. 
We  next  meet  witn  the  sesquioxyds,  whose  formula  is  excep- 
tional in  the  series,  but  for  neither  metal  has  this  grade  of  oxy- 
dation  been  obtained  in  the  firee  state  and  pure,  and  in  the  case 
of  osmium  its  existence  may  be  gravely  doubted.  Anhydrous 
Bu,0,  is  supposed  by  Glaus  to  be  formed  during  the  roasting  of 
metallic  ruthenium  in  the  air  at  a  high  temperature,  but  only  on 
the  ground  that  the  absorption  of  oxygen  slackens  when  about 
enough  has  been  taken  up  to  form  this  compound,  and  that  the 
proportion  necessary  for  the  binoxyd  is  never  fully  attained. 
Glaus,  however,  describes  a  sesquichlorid  with  which  double 
salts  are  formed  by  the  chlorids  of  potassium  and  ammonium, 
and  we  must  therefore  assume  a  sesquioxyd  also.  Sesquioxyd 
of  osmium  is  quite  unknown  in  the  separate  state,  and  the  belief 
in  its  existence  is  founded  solely  upon  the  preparation  by  Ber- 
zeliua  of  a  dark  brown  substance,  supposed  to  consist  of  the 
sesquioxyd  united  to  ammonia,  which,  dissolved  in  hydrochloric 
acia,  yields  a  brown  compound,  supposed  to  be  the  sesqui- 
chloria  of  osmium  and  ammoniam.    JNeither  of  tbesci  however, 
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ean  bo  crystallized,  nor  has  the  constitation  assigned  to  either 
been  supported  by  an  analysis.  The  so-called  ainmonio-sesqui* 
oxyd  detonates  when  heated,  (sometimes  with  much  violence,  as 
I  have  noticed  in  removing  oy  heat  the  deposit  of  this  substance 
which  forms  on  the  end  of  a  retort-neck  aurin^  the  distillation 
of  osmic  acid  into  a  receiver  containinj^  ammonia,)  and  hence  is 
probably  analogous  to  fulminating  platinum,  containing  *~ 
the  binozyd  of  osmiam.    The  binoxyd  itself 


is  a  feeble  base, 
&e  characteristic  color  of  whose  salts  in  solution  is  yellow  as  is 
the  case  with  the  corresponding  compounds  of  iridium.  Similar 
remarks  apply  to  the  binoxyd  of  rutnenium — probablv  the  body 
obtained,  as  we  have  shown,  by  Frdmy  in  crystals.  Tne  teroxyd 
of  osmium  is  the  body  sapposed  to  have  been  isolated  in  the  ex- 
periment described  at  the  beginning  of  this  paper.  Its  position 
as  a  feeble  acid,  capable,  however,  under  some  circumstances,  of 
playing  the  part  of  a  base,  its  fusibility  and  volatility  (greater, 
apparently,  than  those  of  osmic  acid,  as  nitrous  acid  is  more 
msible  and  volatile  than  hypo-nitric),  its  probable  crystallization 
in  octahedrons  of  the  regular  system,  in  which  arsenious  acid 
and  teroxyd  of  antimony  are  also  found,  all  tend  to  indicate 
homology  with  the  other  teroxjrds  of  the  arsenic  group.  The 
general  relations  of  ruthenic  acid,  so  far  as  these  are  known, 

i>laoe  it  in  a  similar  position.  Just  as  we  find  hyponitric  acid 
NO  4)  and  antimonious  acid  (SbO^)  to  be  the  most  stable  of  the 
higher  oxyds  of  nitrogen  and  antimony,  so  the  well  known  osmic 
acid  (OsO^)  seems  to  be  the  grade  of  oxydation  which  osmium 
most  readily  assumes  and  retains  when  not  in  contact  with  bases. 
OsO,  and  OsO^  (the  latter  as  described  by  Fr^my)  seem  scarcely 
capable  of  existing  in  the  separate  state ;  when  set  free  from  their 
salts  they  soon  pass  into  OsO^ ;  while  it  ma;y  as  well  be  doubted 
that  the  latter  ever  exists  as  a  distinct  acid  in  combination  with 
bases  as  that  NO^  or  SbO  does  so.  No  so-called  osmiate  has 
ever  been  analyzed ;  the  saturating  capacity  of  the  acid,  if  it  be 
such,  is  unknown ;  when  free  and  in  solution  in  water  it  has  no 
acid  reaction,  it  does  not  displace  carbonic  acid  from  the  carbon- 
ates, and  it  is  itself  expelled  by  heat  from  most  of  its  supposed 
compounds,  and  is  separated  in  part  by  water  even  from  potash 
and  soda.  No  compound  of  OsO^  with  a  base  has  been  obtained 
in  crystals,  while  Fr^my  states  that  he  has  crystallized  the  alka- 
line salts  of  both  OsO,  and  OsO^.  BuO^  and  BuO,  are  as  yet 
unknown. 

The  tendency  throughout  the  whole  arsenic  group  is  manifestly 
to  the  production  of  the  acid  compounds  MO  3  and  MO  5,  the  for- 
mer the  more  fusible  and  volatile  body,  the  latter  the  stronger 
acid.  In  addition  we  have  some  cases  of  the  protoxyd  (MO),  a 
feeble  base,  and  the  binoxyd  (MO,),  a  body  of  still  more  feebly 
basic  properties^  verging  upon  the  acids.    All  other  grades  of 


Digitized  by 


Google 


60  i.  W.  Mallet  on  Osmiaus  Acid. 

oxydation,  so  far  as  thej  exist  at  all,  may  perhaps  be  correctly 
viewed  as  compounds  of  the  preceding  inter  se.  The  stability  of 
the  oxyd  (MO  4)  in  the  separate  sta^  is  remarkable — ^its  formula 
is  one  of  rare  occurrence. 

The  affinity  of  all  the  elements  of  the  group  for  oxygen  is 
considerable ;  it  is  so  even  in  the  case  of  osmium  and  ruthenium, 
usually  placed  among  the  noble  metals.  Dumas  {TraitS  de  Ghim. 
app,)  states  that  osmium  does  not  oxydize  at  common  tempera- 
tures, nor  even  at  100**  C,  but  I  have  obtained  conclusive  evi- 
dence that  oxydation  may  go  on  slowly  even  at  the  ordinary 
atmospheric  temperature.  The  paper  label  and  the  cork  of  a 
tube  containing  pure  metallic  osmium  have  in  the  course  of  sev- 
eral years  become  blackened,  precisely  as  organic  matter  is  by 
the  fumes  of  osmic  acid,  the  black  tint  on  the  paper  decreasing 
from  the  mouth  of  the  tube  along  the  outside.  A  piece  of  white 
paper  in  which  some  black  platinum  residue  had  been  wrapped, 
was  strongly  stained  in  the  immediate  neighborhood  of  the  pow- 
der in  the  course  of  a  few  weeks.  The  same  effect  is  distinctly  ob- 
servable  even  upon  the  paper  label  placed  in^nde  a  tube  of  native 
iridosmine  (Siberian)  in  the  usual  coarse  grains — a  specimen  which 
has  lain  among  other  minerals,  and  has  never  been  placed  near 
any  artificial  preparations  of  osmium.  Osmium,  like  arsenic  and 
antimony,  is  clearly  capable  of  slowly  taking  up  oxygen  at  com- 
mon temperatures.  At  a  red  heat,  roasting  in  a  current  of  air 
affords,  as  is  known,  a  good  method  of  obtaining  osmic  acid  from 
the  iridosmine  of  platinum  residues— just  as  by  similar  roasting 
arsenious  acid  is  prepared  from  the  native  arseniurets. 

It  would  be  a  matter  of  much  interest  to  compare  osmium  with 
its  supposed  homologues  under  circumstances  in  which  we  should 
expect  it  to  play  an  electro-negative  part.  Frdmy  has  announced 
his  belief  in  the  existence  of  an  osmiuretted  hydrogen^  but  such  a 
body  has  not  yet  been  isolated  and  described.  Compounds  of 
the  metal  with  ethyl,  methyl,  &c.,  would  be  well  worth  exami- 
nation, and  it  is  not  unlikely  that  such  might  be  prepared  from 
a  body  which  in  some  states  of  combination  exhibits  such  a  high 
degree  of  volatility. 

The  earlier  experiments  of  Deville  and  Debray  upon  the  pla- 
tinum metals  seemed  to  have  shown  that  both  osmium  and  ru- 
thenium could  be  volatilized,  at  exceedingly  high  temperatures, 
without  previous  fusion ;  if  this  were  confirmed,  a  strong  point 
of  resemblance  with  arsenic  would  be  made  out,  but  it  appears 
from  a  more  recent  paper  that  osmium  at  least  may  be  fused  and 
obtained  as  a  perfectly  compact  mass,  the  apparent  volatility  of 
the  metal  being  due  doubtless  to  previous  oxydation,  the  cruci- 
bles used  bein^  permeable  to  air.  We  have  seen,  as  regards 
arsenic  and  antimony,  that  their  oxyds  are  more  volatile  than  the 
metals  thomselves. 
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It  is  lately  stated  that  osmium  may  be  obtained  in  crystals  by 
the  same  means  as  those  used  for  boron  and  silicon,  but  I  have 
as  yet  seen  no  account  of  the  form  which  it  assumes. 

Deville  has  furnished  another  interesting  fact  with  respect  to 
osmium,  by  determining  the  densitj  of  the  vapor  of  osmic  acid, 
which  he  bas  found  =  8*88.  This,  if  we  take  the  generally 
received  atomic  weight  for  osmium,  gives  the  atomic  volume 
1  ^i*A 
^;5^=14'82,  indicating  a  condensation  to  2  vols.    If  we  now 

Ooo 

calculate  back  to  the  theoretical  atomic  weight  we  get  (14*57  X 
8"88)— 32=97-38,  a  number  closely  approaching  97,  which,  as 
we  have  seen,  brings  the  equivalent  of  osmium  into  simple  and 
harmonious  relation  with  those  of  the  other  elements  of  the  ar- 
senic group. 

The  specific  gravity  of  fased  metallic  osmium  having  been 
lately  determined  by  Deville  =21*4,  there  can  be  little  doubt 
that  aU  the  metals  of  the  platinum  family  possess  the  same  atomic 
volume  when  in  the  free  state,  about  4'6  or  4*7;  the  specific 
gravity  of  ruthenium  is  not  yet  known  with  accuracy,  but  such 
experiments  as  have  been  made  render  it  improbable  that  it  will 
prove  an  exception.  This  number  is  about  one-fourth  the  mean 
of  the  at  vols,  of  the  long  recognized  members  of  the  arsenic 

Soup,  but  these  latter  differ  so  widely  among  themselves*  that 
e  comparison  is  of  little  or  no  value.  It  would  be  desirable  to 
get  a  good  determination  of  the  density  of  osmic  acid  in  the 
solid  state,  so  that  its  at  vol.  might  be  calculated  and  compared 
with  that  of  antimonious  acid. 

The  specific  heat  of  osmium,  so  far  as  its  value  as  a  physical 
character  goes,  opposes  the  introduction  of  this  element  into  the 
arsenic  group.  It  has  been  determined  by  Regnault  ='03063; 
multiplying  now  by  the  equivalent  97,  we  have  the  product, 
2*9711,  thus  placing  osmium  in  the  list  of  the  elements  (includ- 
ing the  majority)  for  which  the  product  of  sp.  ht.  by  at.  wt  is 
nearly  8,  while  for  phosphorus,  arsenic,  antimony  and  bismuth 
the  product  thus  obtainea  is  twice  as  great,  or  about  *6.  In  this 
respect  however,  osmium  probably  resembles  nitrogen — ^the  lat- 
ter examined,  as  it  necessarily  is,  in  the  gaseous  form. 

It  is  to  be  hoped  that  the  conducting  power  for  heat  and  elec- 
tricity of  compact  osmium  will  soon  be  examined;  nothing  is  as 
yet  luiown  of  these  characters. 

*^  1-88  {Sehrbtter) 
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Lastly,  as  regards  the  magnetic  relations  of  the  element — ^it  is 
placed,  with  some  doubt,  by  Faraday  in  the  panonagnetic  class; 
the  metal  and  its  protoxyd  were  found  to  act  feebly  in  this 
sense,  while  pure  osmic  acid  is  said  to  have  shown  itself  clearly 
diamagnetic.  The  strongly  diamagnetio  character  of  phospho- 
rus, antimony  and  bismuth  would  render  a  re-examination  of 
this  point  interesting.  Arsenic,  however,  is  said  to  be  very 
feebly  diamagnetic,  and  is  placed  by  Faraday  close  to  osmium 
in  the  list  of  metals  examined,  though  on  the  opposite  side  of  the 
line  of  magnetic  neutrality  or  indilterenoe. 

Beviewing,  now,  the  united  physical  and  chemical  characters 
of  osmium,  and  comparing  them  with  those  of  the  generally  re* 
cognized  members  of  the  ^'arsenic  group,"  we  are,  I  think,  jus- 
tified in  concluding  that  here  this  curious  metal  should  be  placed 
in  a  natural  arrangement  of  the  elements— while  important  dis- 
tinctions seem  to  separate  it  from  some,  at  least,  of  the  platinum 
metals,  with  which  it  is  usually  associated  and  describea. 

ToMaloott^  Ala.,  Not.  1, 1859. 


Art.  YLL.—The  (hmas  and  Tails  of  Cbmets;  by  Prof.  W.  H.  C. 
Bartlett,  U.  S.  Military  Academy  at  West  Point 

CJoMKTS  have,  at  all  times,  been  objects  of  curiositjr  and  won- 
der; and  the  question  in  regard  to  the  nature  of  their  luminous 
appendages,  has  exercised  the  speculative  ingenuity  of  philoso- 
phers from  the  earliest  records  of  astronomy.  Everything  writ- 
ten about  them  is  read  with  interest,  and  the  most  extravagant 
theories  in  respect  to  their  constitution  and  the  laws  of  their 
being  find  a  ready  favor  with  the  public.  They  are  still  among 
the  enigmas  of  the  heavens.  Among  the  recent  and  remark/ible 
efiforts  a^t  solution,  is  one  by  the  ablest  mathematician  of  the 
country,  perhaps  of  the  age :  and  granting  the  premises,  there  is 
no  avoidmg  the  conclusions  of  the  comprehensive  and  searching 
analysis  for  which  this  eminent  man  is  so  remarkable.  But  the 
assumption,  that  the  attractive  energy  which  summons  a  comet . 
from  the  depths  of  space  to  the  presence  of  the  sun,  retains  its 
nature  unchanged  and  strengthens  with  the  diminution  of  dis- 
tance for  a  part  of  the  approaching  mass,  and  yet  reverses  its 
character  ana  becomes  repulsive  for  another  part,  in  order  to  ob- 
tain material  to  build  up  the  tail,  appears  so  unsupported  by  the 
analogies  of  nature  as  to  give  to  his  results  the  taint  of  improb- 
abilit3r.  Indeed,  a  theory  which  demands  such  an  exercise  of 
faith  in  matters  of  science,  and  from  such  friends,  can  only  in- 
spire doubt,  and  should  yield  the  place  it  has  too  long  occupied 
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to  scmie  other,  founded  in  better  ascertained  laws  of  matter.  The 
qaestion  is  not  one  of  pore  mathematics,  but  of  physics. 

The  material  elements  of  all  bodies  of  which  we  have  any 
knowledge,  are  united  by  some  conditions  of  aggregation,  deter- 
mined by  the  reciprocal  action  of  molecular  forces ;  and  the  cir- 
comstanoes  of  their  relative  motion  will  come  from  the  equation 

;...[(--z>.+0-y),,+(--z),.]=«, 

in  which  m  is  the  mass  of  an  element,  xyz  its  coordinates  of 
place,  XYZ  the  sums  of  the  components  of  impressed  accelera- 
tions in  the  direction  of  the  axes  xyz^  respectively. 

The  conditions  of  aggregation  may  be  expressea  in  some  func^ 
tions  of  the  coordinates  of  molecular  places.  As  three  coordi- 
nates determine  the  place  of  a  single  molecule,  there  will  be  three 
times  as  many  coorainates  as  molecules;  and  if /»  be  the  number 
of  molecules  and  i  the  number  of  equations  that  give  the  condi- 
tions of  aggregation,  then  will  Sa*— A=n  be  the  number  of  coor- 
dinates wmch,  if  given,  would  reduce  the  number  of  unknown 
coordinates  to  the  number  of  equations.  These  unknown  coor^ 
dinates  could  then  be  found,  and  the  places  of  the  molecules  at 
the  corresponding  instant  determined. 

Denote  the  i  coordinates  by  xyz,  xfy* z',  &c.,  and  the  n  coor- 
dinates hy  afiff  ^*?'fi  &c  The  former  of  these  coordinates,  as 
also  the  forces,  may  be  expressed  in  functions  of  the  latter,  and 
both  eliminated  from  the  general  equation  of  motion.  And  if 
*  T  C,  ^'^I'i  Ac,  be  the  increments  of  o  |?  y,  a'  ^'  y',  &c.,  at  any  in- 
stant and  due  to  any  transmitted  initial  disturbance,  it  is  easily 
shown  that 

?  =  :S:  R.N^.sin  (*.\/f -r), 

t'=  <kc.  <kc  <kc 

In  which  there  are  n  terms  comprehended  by  the  sign  2^  and  in 
which  e  will,  in  general,  have  different  values  from  one  term  to 
another.  When  these  values  of  e  are  real  and  positive,  the  dif- 
ferent terms  in  the  values  of  £  17  C,  &c.,  will  disappear  periodically, 
the  precise  times  of  disappearance  being  given  by 
<. Vf  --rirzan ;     i'v^f^- r'=a'7r ;  Ac.,  <kc. 

or  <=—/-;        f=z — ^;  <kc.,  Ac. 

in  which  a  is  any  whole  number.  The  intervals  of  disappear- 
ance will  be 

n+r        n+r'       .         . 

and  if  these  intervals  be  commensurable,  all  the  tenns  will  dis- 
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appear  simultaneouslj,  and  (17C,  &c.,  reduce  to  zero,  at  equal 
intervals  of  which  the  duration  is 

The  vast  atmosphere  of  ether  which  pervades  all  space  is  ever 
busy  transmitting  luminiferous  waves  from  the  sun  and  other 
heavenly  bodies.  Its  molecules  are  ever  on  the  move  with  ve- 
locities and  in  orbits  determined  by  the  relative  places  and  in- 
tensities of  existing  wave  sources.  Any  cause  which  will  per- 
turbate  the  etherial  molecules  of  any  limited  volume  of  ether 
from  these  orbits,  regarded  as  initial,  and  by  the  quantities  ^vij 
{'  v'  C,  &c.,  will  make  such  volume  selfluminotis;  and  if  the  per- 
turbation be  great  enough,  it  will  be  visible  from  all  directions. 

Comets  are  known  to  exist  in  a  state  of  great  tenuity,  their 
densities  being  almost  insignificant  in  comparison  with  that  of 
the  fleecy  clouds  that  float  in  the  upper  atmosphere.  The  lumi- 
niferous waves  from  the  sun,  entering  such  bodies  with  great  ease, 
their  intromitted  greatly  preponderate  over  their  reflected  com- 
ponents. The  former  of  tnese  components  modify  and  determine 
the  internal  motions  of  comets,  and  make  them  self-luminous. 
The  internal  cometary  elements  become  so  many  centres  of  dis- 
turbance.  They  throw  their  waves  in  all  directions,  and  are 
simultaneously  sources  of  molecular  perturbations  to  the  sur- 
rounding ether,  each  giving  rise  to  a  term  R.N.S?n(t.\/?— r), 
in  the  general  value  of  the  perturbating  functions  1 7  C,  &c.,  'and 
thus  making  the  ether  also  self-luminous.  The  degree  of  illumi- 
nation will  vary  with  the  maximum  values  of  the  perturbating 
functions.  These  will  result,  in  any  case,  from  the  extent  of 
the  initial  disturbance  and  the  distance,  at  right  angles  thereto, 
over  which  the  disturbance  may  have  been  propagated;  de- 
creasing, according  to  the  principle  of  wave  divergence,  as  the 
square  of  this  distance  increases.  The  components  of  the  initial 
disturbance  perpendicular  to  the  line  drawn  from  the  comet  to 
the  sun,  is,  from  the  principle  of  wave  propagation,  much  greater 
than  in  any  other  direction ;  and  hence  the  much  greater  extent 
of  the  illumination  on  the  side  of  the  comet  opposite  the  sun.  • 
The  comet's  head  can  have  no  phases,  from  its  self-luminosity ; 
neither  can  the  coma  and  tail  have  sharply  defined  outlines, 
from  the  gradual  degradation  of  molecular  perturbations  towards 
their  borders. 

This  view  denies  the  presence  of  cometary  material  in  the 
coma  and  tail  altogether,  and  regards  these  appendages  but  as 
phenomena  due  to  the  reciprocal  action  of  the  etherial  and  com- 
etary molecular  forces.  According  to  it>  the  coma  and  tail  be- 
come, as  it  were,  a  luminous  shadow^  a  part  of  which  is  literally 
«  cast  before^'*  and  the  dark  cap  which  envelopes  the  head  and 
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stretclies  away  through  the  tail,  a  region  of  v>ave  interference. 
No  wonder,  then,  that  comets  turn  their  tails  from  the  sun,  and, 
at  perihelion,  whisk  them,  though  of  enonnous  lengths,  through 
celestial  arcs  well  nigh  equal  to  a  semi-circumference,  in  a  few 
hours.  This  is  no  more  surprising  than  that  opaque  bodies 
throw  their  shadows  from  the  luminous  sources  whose  light  they 
intercept.  The  curvature,  which  is  so  remarkable  a  feature  in 
the  tail,  is  but  the  simple  effect  of  the  comet's  orbital  velocity, 
and  the  progressive  motion  of  light. 

If  the  principles  here  cited  be  well  founded,  then  will  the 
zodiacal  light  find  an  easy  solution;  and  the  great  oblateness  of 
its  spheroidal  figure  must  be  taken  as  evidence  that  the  component 
molecular  motions  in  the  sun  are  greater  in  the  direction  of  the 
solar  axis  than  in  any  other. 

West  Point,  Oct.  25tli,  1859. 


Art.  VUL — On  Sodalite  and  ElcBolite  from  Salem,  Massachusetts; 
by  J.  P.  Kimball,  Ph.D. 

Fob  a  knowledge  of  this  locality  of  the  occurrence  of  the  two 
rare  silicates,  sodalite  and  elssolite,  we  are  greatly  indebted  to 
Gilbert  L.  Streeter,  Esq.,  of  Salem,  as  well  as  to  several  other 
gentlemen  of  the  same  city.  Fortunately,  Mr.  Streeter  very* 
carefullv  observed  their  mode  of  occurrence,  and,  together  with 
G.  F.  Cheever,  Esq.,  and  Eev.  S.  Johnson,  Jr.,  collected  choice 
roecimens  of  them.  The  best  of  these  are  in  the  possession  of 
the  Essex  Institute,  Salem,  to  the  curator  of  which,  Dr.  Henry 
Wheatland,  I  owe  in  a  great  measure  the  privilege  of  examining 
them. 

The  locality  in  which  the  minerals  were  found  is  "  a  pit  or 
quarry,  a  short  distance  below  the  Almshouse  upon  the  road 

Jassine  along  the  northern  side  of  the  Neck,  towards  Hospital 
oint'*    They  were  first  noticed  in  a  " block  of  compact  syen- 
ite resting  upon  the  bank,  the  end  of  which  presented  a  beauti- 
•ful  coloring  of  blue  and  greenish  white,  witn  specks  of  black. 
Upon  examination  these  conspicuous  minerals  were  seen  to  be 
in  a  vein,  a  portion  of  which  was  connected  with  the  block  of 

syenite."t 

Mr.  Streeter  subsequently  discovered  what  undoubtedly  was 
the  continuation  of  the  same  vein.  This  traversed  an  erratic 
block  of  the  same  rock,  imbedded  in  the  drift,  of  which  the 
small  block,  just  mentioned,  was  a  fragment.  The  vein  is  de- 
scribed to  have  been  about  six  feet  in  width,  and  to  have  dimin- 

*  O.  L^  Streeter:  Essex  Institata  Proceedings,  ii,  168.  «t  Ibi 

SECOND  SERIES.  Vol.  XXIX,  No.  89.-JAN.,  1880. 
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islied  in  thickness  '^  wedge-like  to  a  mere  line  at  the  termination.'' 
Although  this  vein-stone  was  identical  in  its  character  with  that 
of  the  smaller  block,  its  yield  of  fine  specimens  of  sodalite  and 
elseolite  was  less  abundant  than  that  of  the  latter.  Unfor- 
tunately enough,  the  discovery  of  the  minerals  was  not  made  in 
time  to  rescue  this  precious  vein-stone  from  the  hands  of  the 
quarrymen.  Large  masses  of  it  including,  it  is  believed,  the 
best  specimens,  had  been  carted  away  and  buried  deep  beneath 
a  littoral  road  along  Collins'  Cove.  The  quarry  was  opened  in 
the  autumn  of  1855.  I  visited  it  last  spring  when  it  was  not 
being  worked,  and  found  amongst  the  debris  of  the  quarry  very 
good  specimens  of  both  minerals.  At  that  time  a  portion  of  the 
boulder  which  contained  the  vein  was  still  left.  This  I  identi- 
fied as  a  syenitic  porphyry  (Quarzfreier  Porphyr  of  Senft).  It 
is  characterized  by  remarkably  entire  crystals  of  oligoclase  of  a 

Sreenish  color,  wtich  make  up  the  base  of  the  rock.    Thickly 
isseminated  through  the  base  are  minute  grains  of  hornblende 
and  scales  of  mica. 

Besides  the  sodalite  and  elaeolite,  the  vein-stone  is  composed 
of  orthoclase  for  the  greater  part ;  biotite  in  black  tabular  prisms ; 
small  crystals  of  zircon  in  octahedral  prisms ;  fine  stellate  brown- 
ish-yellow flakes  of  xanthosiderite ;  and  (probably)  albite  in 
small,  irregular,  reddish,  granular  masses. 

At  Litchfield,  Me. — the  only  other  known  locality  in  America 
where  sodalite  and  elseolite  occur  together — these  minerals  are 
further  associated  with  cancrinite  and,  as  at  Salem,  with  zircon ; 
but  instead  of  occupying  a  vein  as  in  the  Salem  instance,  exist 
as  accidental  constituents  of  a  granitic  rock  composed  of  quartz, 
feldspar  and  black  mica,^  thus  constituting  a  miascite  analogous 
to  that  of  the  Ilmen  mountains.f  The  Litchfield  rock,  to  be  sure, 
is  found  only  as  erratic  blocks ;  but  the  absence  of  cancrinite  in 
the  Salem  boulder,  and  the  dissimilarity  between  this  and  the 
Litchfield  rock  as  to  petrographic  character,  tend  to  preclude 
the  possibility  of  the  two  having  a  common  source. 

Sodalite. — The  sodalite  from  Salem  has  guite  the  same  charac- 
ter as  that  from  Litchfield  and  the  Ilmen  Mts.,  with  specimens  of 
which  I  have  been  able  to  comjpare  it,  excepting  that  the  former* 
in  common  with  the  elseolite,  is  contaminated  with  minute  parti- 
cles of  what  appears  to  be  mica,  thus  rendering  it  very  difficult 
to  glean  perfectly  pure  mineral  for  analysis.  It  is  in  crystalline, 
sub-translucent  masses  having  an  indistinct  cleavage.  Its  lustre 
is  greasy,  and  its  color  beautiful  lavender  blue. 

Three  separate  determinations  of  its  specific  gravity  were 
made  with  different  portions  of  the  mineral,  giving  the  results 
as  follows:  2*294,  2803,  2-314. 

•  J.  D.  Wbitner:  PoggeDdorfF's  Anoalen,  Izx,  484. 

f  Benft:  OUuMincatioa  imd  Bwchreibozig  der  Feliarten,  218. 
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Two  portions  of  the  mineral  were  nsed  for  the  analysis.  The 
one  portion  was  treated  with  nitric  acid,  and  the  chlorine  deter- 
mined as  chlorid  of  silver.  The  other  portion  was  treated  with 
dilated  hydrochloric  acid,  whereby  the  silica,  alumina,  lime  and 
soda  were  determined  according  to  the  customary  methods. 

Prof  J.  D.  Whitney,*  in  his  analyses  of  the  sodalite  and  its 
associated  minerals  from  Litchfield,  has  so  fully  observed  their 
chemical  properties  as  to  render  superfluous  here  any  remarks 
on  the  same  subject. 

Calculating  all  the  sodium  as  soda,  the  following  results  are 
obtained: 

SDicft,          .....  37-83 

AluDiina,          .....  82-70 

Ozyd  of  iron,          ....  trace. 

Soda, 24-81 

Chlorine,    .....  6*99 

101-33 

But  on  the  other  hand,  assigning  to  the  percentage  of  chlorine 
enough  of  sodium  to  form  chlorid  of  sodium  in  accordance  with 
von  Kobell's  formula  of  this  mineral  (JTa'gi+sXiSi+NaCl),  we  have 
18'17  for  the  percentage  of  soda  in  combination  with  silica. 

Hence  the  analysis  will  stand  thus : 

Silica, 87-88 

Alumina,         ....           -  82-70 

Soda, 1817 

Sodinm,            .....  4-67  )  vn 

Chlorin; 6-99  r*^ 

99-76 

These  results  are  sufficiently  in  agreement  with  the  established 
formula. 
EloBoUte. — ^The  elaeolite  from  Salem  possesses  all  the  constant 

Shjsical  properties  of  this  variety  of  nepheline.  Its  color  is 
nil  green,  its  lustre  greasy,  and  its  fracture  sub-conchoidal.  It 
is  sub-translucent,  and  in  structure  massive.  Its  specific  gravity 
is  2'629.    Its  chemical  composition  I  find  to  be  as  follows  : 

L  n. 

Silica,       -  .           .  44-81                   4407 

Alumina,  ...      82-80 

Perozyd  of  iron,  -  -  trace 

Lime,  -            -  •          *40 

Soda,        •  -            -  16-48 

Potash,  -           -  -        5*60 

Ignition,   -  -  1*47 

100-91 

Sdwiwrtady,  K.  Y.,  September,  1859. 

*  Poggendorff 's  Annakn,  Izz,  488. 
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-A!RT.  IX. — Description  of  Nine  new  species  of  Crinoidea  from  the 
fSubcarboniferous  Bocks  of  Indiana  and  Kentucky;  by  Sidney 
S.  Lyon  and  S.  A.  Casseday. 

Pterotocbinus.     Lyon  and  Casseday. 

Asterocrintu,  Lyon,  Geol.  Rep.  Ky.,  vol.  iii,  p.  472. 

Since  our  description  of  Asterocrin us  was  published  in  the 
8d  vol.  of  the  Kentucky  Eeport,  we  find  the  name  to  have  been 
appropriated  previously.  We  therefore  propose  Pterotocrinus 
as  the  name  of  our  genus,  which  has  now  four  well  authen- 
ticated species. 

Generic  formula. 

Mouth  central, 


Basal  pieces,  2 

Radial  pieces,  1st  series,  6 

"  "  2nd  series,  10 

"  "  3rd  series,  20 

Anal  piece,  1  or  more. 


Column  round,  (?) 

Arms  ciliated  and  single,  20 

Wings  or  lobed  pieces,       6  \  TJJSSr 


Pterotocrinus  depressus,  n.  s. 

Body^  depressed,  subconical,  twice  as  wide  as  high ;  below  the  free 
arms  it  presents  the  form  of  a  very  shallow,  flattened  cup,  the  pieces 
composing  it  smooth  and  of  equal  thickness,  in  some  cases  nearly  a 
plane,  the  margin  curving  suddenly  upward  at  the  junction  of  the  arms ; 
the  vault  rises  from  the  arms  at  a  very  low  angle,  rapidly  increasing  to- 
wards the  centre,  where  it  is  nearly  perpendicular.  Column — very  small, 
formed  near  the  body  of  circular  pieces  of  unequal  size  and  thickness. 
Basal  pieces,  two,  similar  in  size  and  shape;  not  prominent.  When 
joined,  they  together  form  an  irregular  pentagon,  raised  a  little  above  the 
general  surface  of  the  cup ;  slightly  indented  at  their  junction  with  the 
column,  which  has  one  or  more  pieces  buried  in  the  pit  in  which  it  is 
attached. 

Badial  pieces  of  the  first  series,  five ;  subquadrangular,  similar  in 
form  and  size,  nearly  twice  as  long  as  high.  Radial  pieces  of  the  second 
series,  ten,  subquadrangular,  difiering  slightly  both  in  form  and  size, 
resting  near  the  centre  of  the  outer  margin  or  the  first  radials,  a  little 
more  than  half  covering  them.  The  radials  of  the  third  series  are 
twenty  in  number,  dift'ering  slightly  in  size,  subquadrangular,  nearly 
twice  as  wide  as  high,  ten  of  them  resting  upon  the  radials  of  the  second 
series,  the  other  ten  resting  partly  on  these  and  partly  on  the  first  radials. 
The  radials  of  the  third  series  support  from  four  to  five  brachials  of  quad- 
rangular form,  four  times  as  wide  as  high  ;  from  the  summits  of  this  last 
series  the  arms,  which  before  had  been  horizontal,  become  quite  erect, 
and  are  composed  of  a  double  row  of  pieces  which  join  by  angular  sides 
in  the  center  of  the  arms. 

Anal  piece,  on^\  obtusely  angular  below,  fitting  into  a  depression  of 
the  basal  pieces,  rounding  to  a  point  above,  rising  above  the  first  radials. 
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The  vauU  is  divided  intx>  fi?e  triangular  spaces  by  the  wings,  five  in 
number ;  each  space  is  covered  with  seven  pieces  of  a  compressed  hex- 
agonal form,  three  rising  from  the  arms  from  the  first  row ;  upon  these 
rest  two ;  in  the  angular  space  at  the  summit  of  these  rests  the  sixth, 
similar  in  size  to  those  below  it ;  it  is  squarely  truncated  above,  thus  be- 
coming pentangular;  its  upper  margin  supports  a  small  quadrangular 
piece ;  there  are  some  quite  small  pieces  above  this  last,  in  our  specimen, 
probably  one  row  which  may  form  the  mouth ;  between  each  of  the  five 
fields  of  the  vault  is  a  long  lanceolate  piece  as  wide  as  the  other  pieces  of 
the  vault,  and  about  three  times  as  long  as  those  in  the  fields ;  the  wings 
are  attached  to  these  long  pieces  by  an  articulating  joint,  and  extend  be- 
yond the  arms  which  embra^  the  vault,  diminishing  in  thickness  from 
their  attachment  outward,  and  terminating  in  a  thin  knife-like  edge, 
equal  in  width  to  twice  the  height  of  the  vault,  the  upper  and  lower 
margins  nearly  parallel ;  obtusely  rounded  at  their  outer  extremity. 

The  arms  are  single,  twenty  in  number,  lying  in  sets  of  four  between 
the  wings,  which,  being  placed  immediately  above  the  centre  of  the  first 
radials,  divide  them  into  pairs,  two  from  each  of  the  adjacent  radials  fall- 
ing into  the  spaces  between  each  pair  of  wings.  The  arms  are  provided 
with  a  row  of  cilia  for  each  side,  formed  of  short  joints,  placed  immedi- 
ately in  contact  one  above  the  other,  filling  the  length  of  the  arms  which 
rise  above  the  wings,  about  one  sixth  of  their  lengui.  The  dermal  coat- 
ing has  been  lost  from  all  the  specimens  we  have  seen.  The  sides  of  the 
wings  are  strongly  marked  by  a  muscular  attachment,  by  which  they  were 
moved,  (f ) 

By  reference  to  the  figures  it  will  be  evident  that  this  differs  from  all 
heretofore  described  species ;  by  the  bipartite  basal  pieces  it  is  related  to 
Diehocrinus, 

Dimensions  of  Specimen  of  Medium  Size. 
Height  of  base,  -  -  -  -  '20  inches. 

•*        "   vault,  -  -  -  -  -30      « 

Diameter  of  arms,       -  -  -  -  '75      " 

Length  of        »*---.  .70      « 

Greatest  width  across  the  wings,  -  -  1*69      " 

Height  from  base  to  top  of  wings,        -  -  '85      " 

Cholofficai  Position  and  Locality, — Several  specimens  have  been  found 
in  the  third  intercalated  limestone,  of  the  Millstone  grit,  Grayson  Springs, 
Grayson  County.  Same  horizon,  near  Dr.  Baker^s  furnace,  Edmonson 
County,  Kj, 

Pterotocrinus  pyramidaliSy  sp.  nobis. 

Body  without  the  arms  and  winged  appendages: — the  vault  is  a  pyram- 
idal pentagon,  nearly  twice  as  high  as  the  greatest  diameter  at  its  junc- 
tion with  the  calyx.  The  calyx  is  vasiform,  the  rim  of  the  vase  slightly 
reflected  downwards :  four  times  as  wide  as  high.  Columnar  pit  deep, 
irregularly  oval,  the  longest  diameter  transversely  disposed  with  refer- 
ence to  the  anal  side.  Columnar  facet  round,  perforation  not  visible  (in 
any  specimen  that  has  come  under  our  observation). 

Basal  pieces^  two ;  prominent,  outer  fmargins  thick  and  rounded, 
joined  by  a  straight  line  to  each  other,  the  posterior  margin  having  a 
deep  angular  notch,  while  the  anterior  side  is  but  slightly  indented  at  the 
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junction  of  the  pieces ;  both  pieces  are  irregularly  pentngonal,  nearly  of  the 
same  form ;  that  on  the  right  of  the  anal  piece  being  a  little  the  largest. 

First  radial  pieces,  five ;  broad,  sides  diverging  from  below  upwards, 
three  times  as  wide  as  high,  the  ends  of  the  upper  margins  parallel  to 
the  lower ;  about  one-half  of  the  length  of  the  upper  margin  circularly 
depressed  for  the  reception  of  two  of  the  second  radials  to  each. 

Second  radial  pieces,  ten ;  small,  obscurely  quadrangular,  resting  in 
the  circular  depression  at  the  summit  of  the  first  radials,  each  pair  l^ing 
separated  one  from  the  other  by  a  very  minute  anomalous  piece,  which 
rests  on  the  center  of  the  first  radials  between  them ;  it  is  nearly  round, 
and  rises  under  the  suture  which  marks  the  separation  of  the  second  ra- 
dials, and  is  about  one  fourth  the  height  of  Jthose  pieces. 

Third  radials^  twenty ;  small,  differing  both  in  size  and  form ;  nearly 
as  high  as  wide,  divided  into  five  groups,  disposed  on  a  curved  line,  the 
exterior  pair  of  each  group  resting  partly  on  the  first  radial  and  partly 
against  the  oblique  outer  margins  of  the  second  radials.  The  central 
pair  of  all  the  groups  rest  upon  the  second  radials,  against  those  on 
either  side  and  against  each  other.  The  articulating  surfaces  to  which 
the  arms  were  attached  are  slightly  concave;  the  upper  side  deeply  in- 
dented by  a  perforation  into  the  body,  partly  in  the  arms  and  partly  in 
the  pieces  immediately  above  them. 

Analpieeey  one;  large,  as  compared  with  other  species  of  this  genus, 
long,  hexagonal,  obtusely  pointed  below,  resting  in  the  deep  angular 
notch  in  the  basal  pieces;  diminishing  gradularly  upward,  supported  on 
either  side  by  the  first  radials ;  acutely  pointed  above,  reflected  toward 
the  body,  and  supporting  on  either  side  one  of  .the  third  radials. 

Our  specimens  are  weathered  to  such  an  extent  that  all  surface  mark- 
ings (if  they  ever  existed)  have  been  removed. 

Summit. — ^The  summit  above  the  arms  is  divided  into  five  fields,  nearly 
of  the  same  form  and  size,  that  above  the  anal  side  being  a  little  the 
largest;  they  are  covered  by  hexagonal  or  pentagonal  pieces  higher  than 
wide.  The  largest  field  has  four  pieces  in  the  first  row,  the  other  fields 
having  only  three  each ;  the  outside  of  each  of  the  first  series  is  articulated 
with  a  piece  at  the  base  of  the  wings,  the  second  range  and  the  superior 
margins  of  the  third  radials.  Dividing  the  first  range  of  pieces  are  five 
projecting  angular  pieces  inserted  between  the  groups  of  the  first  range, 
touching  the  third  radials  at  one  of  its  angular  points,  rising  from  them 
by  a  line  slightly  curved  outward ;  they  articulate  with  the  first  and 
second  range  of  the  five  fields  and  with  the  wings,  in  the  same  manner  as 
P.  depressus  (nobis).  The  second  range  consists  of  three  long  pentangular 
pieces,  in  the  field  above  the  anal  piece,  and  two  to  each  of  the  others. 
The  third  range  consists  of  one  lanceolate  piece  to  each  of  the  regular 
and  two  (?)  to  the  irregular  side.  Between  the  fields  of  the  summit  is  a 
broad  articulating  surface,  about  as  wide  as  the  pieces  covering  the  fields, 
formed  by  the  reflected  margins  of  those  pieces,  and  the  supporting  piece 
at  the  base  of  the  wings.  Wings — none  have  been  found  attached; 
great  numbers  are  found  loose,  which  we  refer  to  this  species.  They  are 
of  various  forms.  The  articulating  surface  applied  to  our  specimen  pre- 
cisely fills  and  fits  the  articulating  sur&ce  upon  it ;  they  are  thick  near 
the  junction  with  the  body,  curved  both  above  and  below,  gradually  run- 
ning to  a  point,  five  times  as  long  as  thick,  broad  on  the  upper  8ur£EUse, 
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gradoallj  thinning  downward ;  the  outer  end  ronnd  and  pointed ;  thcj 
are  frequently  found  bifurcate  near  the  end  and  double  pointed :  afBxed 
to  the  specimen  they  radiate  regularly  and  horiiontally,  the  pointa  being 
about  as  high  aa  the  summit  of  the  specimen. 

Mouthy  central. 

Arms,  twenty ;  form  unknown. 

Column^  unknown. 

DitnentUmt, 

Greatest  diameter  of  calyx,    -  -  -  *80  inch*   , 

"  *»        «  basal  pieces,       -       ; 

•»  «        «  columnar  fkcet,  - 

Height  of  calyx,        -  -  - 

Height  of  specimen,  small  part  lost,   - 
Length  of  wing  articulations,  with  body, 
Width  u  u  MM 


Height  of  first  radial  pieces, 
Width         **       "  " 


•40  " 
•06  •• 
•18  •• 
•76  « 
•46  « 
•12  «* 
•12  « 
•85*  « 
Cftological  Positicn  and  Loealiiies, — Found  only  in  beds  near  the  top 

of  the  third  limestone  of  the  Millstone  grit  series  of  Edmondson,  Grayson 

and  Breckinridge  counties,  Kentucky. 

Fragments  very  abundant,  good  specimens  rare.    Beds  from  one  to 

two  feet  thick  are  found  composed  of  a  mass  of  the  remains  of  this  crinoid 

cemented  together,  forming  a  distinctive  and  characteristic  bed  of  the  Srd 

limestone. 

Pierotoerintis  rugoHis,  nobis. 

The  condition  of  our  specimen  is  such  that  a  particular  description 
cannot  be  made :  the  arrangement  of  the  parts,  nowever,  is  evidently 
quite  similar  to  that  of  P.  dqtresstu.  The  basals,  first,  second  and  third 
nidials,  are  present,  together  with  parts  of  the  wings  and  a  portion  of  one 
of  the  arms.  This  species  differs  remarkably  from  P.  depressut^  in  the 
greater  thickness  of  the  pieces,  prominence  of  the  base,  the  knobby  pro- 
tuberances upon  it  and  upon  the  first  radials,  the  depth  of  the  columnar 
pit,  as  well  as  by  its  roughness  and  more  robust  appearance. 

Qeologieal  Positicn  and  Locality, — A  single  crushed  and  imperfect 
specimen  was  found  in  the  lowest  siliceous  mud  bed,*  at  the  Falls  of 
Bough  Creek,  Breckinridge  county,  Ey.  Fragments  of  this  species  are 
quite  abundant. 

The  beds  at  Rough  Creek,  Graysoil  Springs,  Grayson  county,  and 
Baker's  Furnace,  Edmondson  county,  are  doubtless  Uie  equivalents  of 
each  other.  In  the  western  edge  of  Breckinridge  county,  they  are  sepa- 
rated by  a  thick  sandstone,  where  the  upper  division  of  the  limestone  ap- 
pears to  be  the  equivalent  of  the  beds  above  enumerated.  The  size  and 
proportions  of  this  species  is  about  the  same  as  P,  depressus. 

Zeacrinus  ovalis,  sp.  nobis. 

Body — ^When  the  arms  are  closed  the  body  is  ovoid,  the  length,  being 
equal  to  about  twice  the  diameter ;  concave  at  the  base. 

Basal  pieces,  five ;  minute,  forming  a  pentagon,  slightly  indented  at 
the  sutures  marking  the  division  of  the  pieces.  When  the  column  is 
present,  the  basals  and  about  half  of  the  subradials  are  concealed.     Sulh 

*  Equivalent  to  limestone  No.  8,  Millstone  grit 
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radial  pieces,  five ;  four  of  whicli  are  of  the  same  form  and  size ;  lance- 
olate, obtusely  pointed  at  the  superior  extremity ;  the  fifth  is  large,  irreg- 
ularly pentagonal ;  one  of  its  sides  supports  two  of  the  anal  pieces.  First 
radials,  five;  differing  considerably  in  size;  the  anterior  one  being  sym- 
metrical and  the  largest,  the  other  four  are  unsymmetrical,  the  inferior 
side  toward  the  anal  field  being  longer  than  the  inferior  anterior  side ; 
they  diminish  regularly  from  the  anterior  to  the  posterior  side.  The 
second  radials  in  all  but  the  anterior  ray  are  pentagonal,  twice  as  wide  as 
long,  on  the  upper  beveled  sides  of  each  supporting  two  arms.  The  se- 
cond radial  of  the  anterior  ray  is  twice  as  wide  as  high,  supporting  on  its 
upper  side  a  third  radial  similar  in  size  and  form  to  the  second  radial  of 
the  other  four  rays,  and  like  them  it  also  supports  a  pair  of  arms.  The 
arms  are  ten  in  number.  The  antero-  and  poatero-lateral  rays  are  com- 
posed of  three  quadrangular  and  one  pentagonal  piece  each ;  one  of  the 
antero-lateral  rays  has  the  same  form  and  number  of  pieces  as  the 
other  and  the  anterior  rays  are  composed  of  two  quadrangular  and  one 
pentagonal  piece  each,  somewhat  larger  than  the  pieces  of  the  other 
rays.  The  inner  upper  margin  of  the  last  piece  in  all  the  rays  support 
each  one  division  of  the  ray,  which  is  composed  of  about  forty-five  quad- 
rangular pieces  each,  gradually  diminishing  in  size  to  the  end  of  this 
division  of  the  ray,  which  is  thus  terminated  in  a  point  The  outer  mar- 
gins each  support  a  branch  which  is  bifurcated  on  the  fourth,  fifth  or 
seventh  piece,  similar  in  form  and  arrangement  to  the  first  branch  of  the 
rays,  the  pieces  being  nearly  as  high  and  about  half  as  wide  as  those 
below.  The  inner  beveled  upper  margin  of  each  last  piece  supports  a 
branch  which  is  of  the  same  form  as  the  inner  branch  below,  composed 
of  quadrangular  pieces,  terminating^  at  the  same  height  as  the  other 
branches.  The  outer  margin  of  the  second  bifurcation  of  the  anterior 
ray  has  in  like  manner  an  undivided  branch  of  the  same  form  and  length ; 
all  the  other  rays  are  again  bifurcated  on  the  fifth  or  sixth  piece,  each 
division  bearing  two  branches  similar  in  form  to  the  upper  part  of  the 
inner  divisions  below;  the  anterior  ray  in  its  last  division  consisting  of 
six  fingers,  all  the  others  having  eight  fingers  each,  46  fingers  in  all. 
The  finders  are  ciliated  their  entire  length  with  a  row  on  their  inner 
margins. 

Anal  pieces,  eight ;  the  two  inferior  pieces  rest  partly  on  the  subradials 
and  partly  against  the  first  radials  on  either  side,  one  rising  nearly  as 
high  as  the  upper  margin  of  the  first  radial  against  which  it  rests ;  upon 
these  two  rest  two  of  the  second  ran^e,  and  on  the  left  side  one  quite 
minute,  making  the  upper  margin  of  the  field  neariy  horizontal ;  the  last 
two  support  one  subquadrangular  piece  (the  larg^t  in  the  anal  field) 
above  which  are  three  of  the  same  form  rapidly  diminishing  in  size,  thus 
running  the  anal  field  to  a  point 

Columns  delicate  pentagonal  (near  the  body),  composed  of  alternately 
larger  and  smaller  thin  pieces. 

Dimensions, 


u 


ToUl  length,  -  -  -  -  1-25  inches. 

Greatest  diameter,  ...  .52 

Height  of  calyx,    -  -  -  -  -OS 

Greatest  diameter  of  calyx,  -  -  -50 
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Length  of  finger,  first  bifurcation^.  -  -  *04  inch. 

**              '*      second      "          -  -  -80  *' 

"               «      third    '     "           .  .  -45  « 

Depth  of  columnar  pit,      -            -  -  -os  " 

Oeograpkical  Positien  and  Locality. — Found  in  the  third  limestone  of 
the  Millstone  grit  beds  of  Grayson,  Breckinridge,  Edmondson  and  Todd 
counties,  Kentucky. 

It  has  not  been  found  in  any  other  geological  horizon  in  the  Millstone 
g^t  beds  of  Western  Kentucky,  and  may  be  classed  amongst  the  distin- 
guishing fossils  of  this  particular  bed  of  limestone. 

Hemarks. — Our  species,  in  the  arrangenaent  of  the  calyx,  ap- 
proaches Z.  Worthenii  (Hall),  from  which  it  differs  in  having  three 
instead  of  four  primary  radials;  also  in  the  number  of  pieces  in 
the  first  branches  of  the  rays.  It  differs  from  Z.  magnoliceformis 
(Troost)  in  the  arrangement  of  the  calyx,  the  first  radials  and 
Bubradials  being  much  shorter  in  our  species. 

Cyaikocrimis  dekadactyluSy  nobis. 

Calyx^  vasiform,  spreading  rapidly  from  the  base,  comprising  all  the 
pieces  up  to  the  second  radials.  The  pieces  forming  it  are  thick,  tumid, 
with  long  strong  arms.  Vault  unknown.  Column  obtusely  pentangular, 
covering  nearly  one  half  of  basals ;  articulating  surfaces  crenulated  on 
their  borders. 

BomI  pieces,  five;  pentangular,  forming  together  a  marked  stellate 
figure ;  upper  facets  prolonged  into  nearly  acute  angles ;  under  surface 
slightly  excavated. 

Sub  radials^  five;  hexagonal  or  heptagonal,  somewhat  irregular  in 
size ;  they  alternate  with  the  basals ;  very  tumid  and  thick. 

Radials,  five;  the  first  are  large,  various  in  their  shapes,  generally 
septangular,  sometimes  broader  than  high,  in  other  instances  as  high  as 
broad ;  they  support  each  two  other  radials,  the  first  of  which  are  thin,- 
parallelogramic  pieces  much  rounded  on  their  outer  surfaces;  the  last 
radial  pieces  are  pentagonal,  rather  acuminate,  more  than  twice  as  wide 
as  higli,  and  support  on  their  bevelled  edges  two  arms  each,  making 
5X2=10  arms  in  all. 

Arms. — ^The  arms  are  apparently  without  any  subdivisions  throughout 
their  whole  length.  They  come  off  immediately  from  the  radials;  the 
first  two  armpieces  are  anchylosed,  the  arms  becoming  free  and  separate 
on  the  second  armpieces.  They  are  composed  of  thick  pieces,  rounded 
on  their  backs  about  equal  in  size,  and  regularly  superimposed  upon 
each  other.  They  are  about  one  half  as  large  as  the  last  radials,  and 
have  a  shallow  sulculus  (ambulacral  groove,)  (?)  on  their  inner  surface. 

Anal  piece,  one;  trapezoidal  in  shape,  the  upper  margin  reflected, 
pentangular,  the  middle  portion  of  the  piece  intumescent.  In  two  well 
preserved  specimens  we  cannot  trace  any  pieces  superposed  upon  the  anal 
piece. 

At  the  juncture  of  any  three  pieces  composing  the  calyx,  there  is  a  de- 
pression, which  attains  its  greatest  depth  along  the  suture  lines  of  the 
pieces.    These  depressions  are  an  easily  distinguishable  character  of  this 
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Bpeciep.  The  surface  markings  and  proboscis  (if  one  existed)  are  not  pre- 
served in  any  examples  before  us. 

The  spaces  between  the  radials  supporting  the  arms  are  quite  extended 
and  present  the  fdrm  of  a  Doric  arch. 

Geological  Pontion  and  Locality. — Sub-Carboniferous  beds  of  Mont- 
gomery county,  Indiana.    Rather  rare. 

Cyathocrinus  hexadactylus^  sp.  nob. 

£ody^  compressed,  crateriform,  robust,  with  long  arms;  surface  cov- 
ered with  minute  granulse,  arranged  apparently  in  rows  parallel  to  the 
margins  of  the  pieces.  The  column  is  comparatively  small,  composed  of 
alternating  thick  and  thin  pieces ;  the  articulating  surfaces  are  crenated, 
the  larger  and  thicker  pieces  project  over  the  thinner  ones,  the  projecting 
edges  l^ing  distinctly  rounded. 

Basis — Composed  of  five  sublanceolate  pieces  forming  together  an 
irregular  pentagonal  figure.  The  columnar  pit  is  small,  occupying  about 
one-third  of  the  basis,  slightly  depressed,  with  a  large  central  opening. 

Suhradials — Three  of  them  are  nearly  equal  in  size,  hexagonal,  gene- 
rally higher  than  wide ;  the  remaining  two  are  larger  than  the  others,  not 
constant  in  their  shape,  being  quadrangular,  pentangular  and  hexangular 
in  different  individuals.  They  alternate  with  the  basals,  are  very  convex, 
from  their  centres  project  two  obscure  folds  which  proceed  to  the  radial 
pieces,  where  they  join  similar  folds,  thus  enclosing  a  triangular  depres- 
sion, which  is  considerably  deepened  at  their  junction  with  any  two 
radial  pieces.  These  plicatures  are  faintly  marked,  and  can  be  seen  only 
on  specimens  when  in  a  good  state  of  conservation. 

Radials — The  first  are  large,  wider  than  high,  fitting  into  the  retreat- 
ing angles  of  the  subradial  pieces,  equal  in  size ;  near  the  middle  of  the 
upper  surfaces  of  each,  and  at  the  juncture  of  the  two  adjoining  folds 
from  any  two  adjoining  subradial  pieces,  come  off  the  remaining  radials, 
which  are  two  in  number,  small,  the  last  axillary.  The  second  radials  fit 
into  a  facet  which  is  scooped  out  of  the  upper  part  of  the  face  of  the  first 
radials,  and  are  bordered  by  a  small  emarginate  plicature,  slightly  raised 
and  reflected  outwards. 

Anal  pieces,  two ;    the  first  is  obscurely  pentangular,  the  fifth  facet  . 
being  hardly  perceptible ;  it  is  hemmed  in  entirely  by  the  surrounding 
pieces,  much  smaller  than  they  are ;  the  second  is  irregularly  shaped, 
about  the  size  of  the  subradials,  and  bears  upon  its  upper  edge  an  arm. 

We  have  never  been  able  to  procure  a  specimen  which  had  a  vault 
preserved,  and  can  therefore  give  no  description  of  it.  We  doubt  the 
existence  of  a  proboscis.    The  figure*  is  drawn  the  size  of  nature. 

Arms. — Following  the  large  first  radials  are  three  small,  rounded 
pieces,  two  quadrangular,  the  third  axillary,  giving  off  two  bmncheSy 
which  are  long,  tapering,  compased  of  a  single  row  of  stout  pieces; 
three  branches  give  off  at  intervals  on  either  side,  long  filamentous  pin- 
nulse,  which  extend  the  full  length  of  the  arms.  These  are  composed 
of  small  pieces  resembling  those  forming  the  arras,  and  are  similarly  ar- 
ranged. There  are  five  paira,  rising  from  the  regular  rays.  From  the  anal 
field  rises  a  single,  long,  tapering  arm,  not  bifurcated  as  the  others  are. 

*  To  be  given  hereafter. 
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None  of  tbe  fam\]j  of  OjathocrinidsB  have  jet  been  described  in  which 
tfie  aoil  field  always  bore  an  arm.  We  supposed  at  first  that  this  sixth 
am  was  only  an  anomalous  condition  of  the  individual,  but  having  in 
oar  possession  six  or  seven  specimens,  all  showing  this  arrangement,  its 
actuality  is  placed  beyond  cavil. 

Hall  has  described  (Iowa,  vol.  ii,  p.  625,  pi.  18,  fig.  7,  8,)  (7.  spurius^ 
to  which  our  species  is  most  closely  related ;  it  differs  in  the  sixth  arm, 
which  alone  constitutes  it  a  distinct  species.  See  also  P.MeekianuSj  Shu- 
msrd  (Greol.  Rep.  Missonri,  p.  188,  pi.  A,  fig.  7,  a,  b). 

Otdogical  Position  and  Loealittf, — Found  in  sub  carboniferous  beds  of 
Clear  Creek,  Hardin  county,  Ey.,  and  Montgomery  county,  Indiana. 

Actirwcrinus  IndianaermSj  nobis. 

CalyXj  snbglobnlar,  ornamented  with  hieroglyphic  sculpture.  Pro* 
boscis  long  and  thin,  arms  very  long,  articulations  similar  in  size. 

Basal  jneees^  three;  large,  extending  beyond  the  supra  columnar 
oint.    The  margin  of  the  basis  projected  into  a  flange. 

Badial pieces^  5X3;  the  first  is  large,  heptagonal,  its  central  portion 
marked  by  a  double  signK>id  carina;  its  upper  facet  is  angularly  notched, 
into  which  depression  the  second  radial  pieces  fit ;  they  are  longer  than 
wide,  pentagonal,  supporting  the  third  radials,  which  are  axillary.  These 
kst  give  off  on  either  facet  two  radials  of  the  second  series,  the  last  of 
them  axillary,  and  support  two  rows  of  three  brachials  each,  the  last  ones 
of  which  are  lar^,  tumid,  and  quite  protuberant;  here  the  free  arms 
eome  ofil  This  is  the  case  except  in  the  antero-lateral  iray,  where  the 
radials  of  the  second  series  support  only  one  row  of  brachials  on  each 
beveled  edge,  thus  giving  4X4+^=^3  P^irs  of  arms. 

A  prominent  carina  commencing  on  the  first  radial  piece  extends  over 
the  middle  of  all  the  pieces,  distinctly  ntarking  the  ramifications  of  each 
ray. 

Interradials. — ^Three  are  interposed  between  each  two  rays,  except  of 
course,  on  the  anal  side,  (a  large  hexagonal  one  followed  by  two  smaller 
ones)  their  middle  portions  rise  into  mammiform  protuberances. 

Anal  piecetj  seven ;  hexagonal,  of  nearly  the  same  size.  First  one, 
followed  by  a  row  of  three,  then  two ;  above  them  a  single  one,  which 
completes  the  pyramid.  The  ornature  of  these  pieces  is  the  same  as  that 
of  the  interradials.  We  have  one  specimen  showing  elaborate  hiero- 
glyphic markings ;  doubtless  this  was  the  character  of  the  original  orna- 
ture of  the  surface. 

Vault — ^about  equal  in  size  to  the  calyx,  composed  of  many  small 
polygonal  pieces,  which  are  intumescent,  sometimes  prolonged  into  small 
sharp  thorns.  The  whole  is  surmounted  by  a  thin,  long  proboscis,  com- 
posed of  very  minute  pieces,  and  closed  at  its  extremity,  where  it  widens 
out  into  a  fusiform  shape. 

Arms. — ^When  in  a  normal  condition  there  are  eighteen  pairs  of  arms, 
long,  dividing  into  two  branches  almost  immediately  after  leaving  the 
brachials,  eadi  branch  running  out  to  the  end  without  further  bifurcations. 
They  are  formed  of  a  double  row  of  pieces,  which  at  their  juncture  pre- 
sent a  serrated  appearance ;  towards  their  outer  extension  they  become 
gradually  smaller,  nntif  at  their  end  they  are  quite  attenuate  and  gene- 
rally curved  inward.    They  are  deeply  sulcate  on  their  inner  suilicesi 
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and  bear  on  their  lower  outer  edges  long  filamentoiu  frimbrisB,  wbtch 
are  set  closely  together,  one  to  each  piece  forming  the  arm ;  these  are 
composed  of  five  or  six  joints,  each  having  a  direction  oatwards  or  down* 
wards.  De  Koninck  and  LeHon  figure  (Recherch.  Crinoid.  foes.,  PI.  iv, 
fig.  3,)  a  bundle  of  arms  which  ao  nearly  resemble  the  arms  (with  head 
attached)  of  one  of  our  specimens,  that  we  cannot  but  r«^nl  them  as 
perfectly  identical.  They  refer  them  to  Aciinocrinus  stellariSj  to  which 
species  they  certainly  do  not  belong.  A  stellaris  has  20  arms,  (our  spe- 
cies 18)  arranged  in  5  rays  of  4  each,  with  comparatively  large  inter- 
stitial spaces,  while  the  arms  figured  are  thickly  crowded  togethei*,  coming 
off  as  they  did  in  almost  a  clos^  circle,  without  any  interstices  of  moment 
to  divide  them  into  separate  bundles  of  arms. 

Geologieal  Position  and  Locality. — Sub-carboniferous  beds  of  Mont- 
gomery county,  Indiana.  It  is  quite  an  abundant  fossil,  and  generally 
found  in  a  good  state  of  preservation. 

Actinocrinus  Coreyi. 

Body,  globular;  the  vault  about  one  third  higher  than  the  calyzt 
tumid ;  vault  surmounted  by  a  large  knob. 

Basal  pieces,  three ;  forming  together  an  irregular  hexagon,  scooped 
out,  producing  a  depression  occupying  about  one-half  of  the  superfices. 

Radials, — ^The  first  are  large,  irregularly  hexagonal,  wider  than  high  ; 
their  upper  surfaces  are  hollowed,  receiving  the  second  radials,  which 
have  a  corresponding  convexity;  they  are  thin  but  wide,  fiabelliform,  and 
bearing  the  third  radials,  which  are  flattened  pentagons,  axillary,  and 
support  on  each  beveled  edge  three  unsymmetrical  brachial  pieces,  five 
or  six  times  wider  than  high ;  thence  the  free  arms. 

InterradialSy  three;  the  first  is  very  large,  pnerally  an  donated 
octagon ;  above  this  are  two  irregular,  thin,  high  pieces,  each  having  a 
Bmall  depression  near  the  center  of  their  lower  surfaces,  and  interposed 
between  the  arms. 

Anal  pieces,  seven ;  the  first  is  large,  having  a  depression  correspond- 
ing to  that  described  in  the  radials ;  in  a  row  with  the  first  radials,  but  a 
little  larger  than  them,  hexagonal,  its  vertical  diameter  is  greatest  on  ita 
three  upper  facets,  bearing  three  pieces ;  they  are  smaller  than  the  first 
anal  piece ;  the  one  on  the  superior  facet  is  irregularly  hexagonal,  the 
lateral  ones  are  long,  rather  unsymmetrical,  and  adjoining  the  neighbor- 
ing radials  and  brachials,  which  nearly  enclose  them ;  upon  these  are 
tliree  considerably  smaller  polygonal  pieces,  which  complete  the  calyx. 
All  of  the  pieces  described  above  are  tumid,  without  any  visible  external 
markings. 

This  mtumesence  renders  the  sutures  of  the  pieces  very  marked.  The 
arms  are  ten  in  number,  very  strong  and  thick,  coming  off  in  five  pairs ; 
we  cannot  describe  them  farther,  as  they  are  not  preserved,  and  this  is 
the  only  example  we  have  of  this  species. 

Vault, — ^The  vault  is  surmounted  by  a  very  prominent  knob,  from 
which  are  projected  in  the  directions  of  the  arms,  five  plicatures,  formed 
of  four  or  five  (generally  four)  massive  tumerous  pieces ;  they  are  much 
larger  than  any  of  the  other  pieces  of  the  vault,  with  the  exception  of  the 
central  knob.  Between  each  two  of  the  plicatures  is  an  interradial  field, 
containing  from  eight  to  ten  polymorphous  pieces ;  they  are  generally  ar- 
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ranged  in  a  pyramidal  fonn ;  often  the  vertex  being  a  piece  considerably 
larger  than  any  of  the  others ;  the  basal  pieces  of  the  pyramid  are  in 
most  cases  thinner  and  longer  than  any  of  the  others ;  these,  as  well  as 
the  remainder  of  the  pieces  of  this  species,  are  turgid  and  massive,  and 
like  those  of  the  calyx,  are  destitute  of  ornament. 

'On  the  side  of  the  vault,  above  the  anal  field,  is  a  considerable  ovoid 
intnmescence,  composed  of  nearly  thirty  small  pieces,  whose  surfaces  are 
quite  plain  and  level  in  contrast  to  the  other  pieces  of  the  vault ;  they  are 
arranged  in  nearly  parallel  rows,  as  follows,  commencing  with  the  lowest : 
1-3-4-6 ;  on  the  fifth  row  (which  nearly  completes  this  field — there  are 
but  two  more  rows)  supervenes  an  ovoid  opening,  about  one  line  in  length| 
without  a  proboscis.    This  is  the  only  opening  upon  the  vault. 

We  have  named  this  elegant  species  after  Mr.  0.  W.  Corey,  to  whom 
we  are  much  indebted  for  many  flavors. 


Dimensions, 

Diameter  of  base,      -           .            - 
Greatest  diameter,      -            .            - 
Height  to  arms,          ... 
Total  height  of  body. 
Diameter  of  axillary  articulation. 

•82  inch. 
1-30     « 

•36  *•  . 
1-10     «* 

•80     ** 

Gtdogical  Position  and  Locality, — ^Rare  in  sub-carboniferous  limestone 
near  the  top  of  the  knob  stone  bed,  Hardin  and  Allen  counties,  Ey.,  and 
same  geological  horizon,  Washington  county,  Indiana. 

Genus  Onychocbinus,  nov.  gen.    Lyon  dr  Casseday. 

Generic  Formula. 
Basal  pieces,       -----  3 

Subradial,  -  -  -  -  -  6       ' 

Radial,   -  -  -  -  -  -  6X6 

Brachial,  -  -  -  -  -    4  or  6X5 

Interradial,  -  -  -  -  -20  or  26X4 

Anal,      -  -  -  -  -  -6to7 

Interaxillary,       -  -  -  -  -lto3X5 

Arms,      -  -  -  -  -  -     6  pairs. 

Oeneric  description. — ^This  genus,  in  the  shape  of  some  of  the 
pieces  and  in  its  general  form,  resembles  more  closely  Forbesiocri- 
nus  than  any  other ;  yet  they  are  so  widely  different  in  other 
respects  that  it  will  require  no  great  perception  to  distinguish 
between  them.  The  column  near  the  calyx  is  cylindricaJ^  large, 
composed  of  very  thin  articulations  similar  in  size  to  each  other; 
perforation  small. 

The  radmk  are  large,  and  form,  together  with  the  brachials^  a 
continuous  line :  the  arms  are  quite  robust,  furnished  with  strong 
pinnulaa. 

Interradial  fields,  triangular  in  general  shape ;  an  anomalous 
one  on  the  anal  side.  Anal  field — ^long  and  narrow:  one  to 
three  small  interaxillary  pieces  on  each  ray. 

Basal  pieces  small,  subradials  large,  pentangular,  fdternating 
with  the  radials. 
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Onychoerimus  exculptuSy  n.  8. 

Calt/x  vasiform,  spreading  rapidly  to  the  base  of  the  free  arms,  to- 
gether with  the  arms  resembles  much  the  talons  of  a  bird,  whence  its 
generic  name ;  surface  ornamented  with  minute  granules. 

Basal  pieces,  three ;  their  under  surfaces  concave,  forming  a  saucer- 
shaped  depression,  which  was  wholly  filled  by  the  column ;  they  are  low, 
rather  thick,  upper  surfaces  prolonged  into  an  obtuse  angle ;  the  column 
facet  marked  by  small  short  stris  on  the  outer  margin. 

Subradialsj  five ;  large,  four  are  pentagonal,  two  of  which  are  larger 
than  the  remaining  two;  their  upper  articulating  surfaces  form  quito 
sharp  angles ;  the  fifth  is  hexagonaJ,  its  superior  surface  parallel  to  the 
inferior,  smaller  than  the  remaining  pieces. 

Madials,  generally  ^ve  in  each  ray;  the  first  row  are  very  large, 
heptagonal,  except  in  the  postero-lateral  rays,  where  they  are  hexagonal, 
having  but  one  iacet  on  the  side  next  the  first  anal  piece  instead  of  two ; 
their  lower  surfaces  rest  on  the  retreating  angles  formed  by  the  snbradials, 
with  which  they  alternate;  their  superior  margins  are  horizontal,  on 
which  are  imposed  the  second  row  of  radial  pieces ;  these  are  smaller 
than  the  first,  hexagonal,  nearly  twice  as  wide  as  high.  The  third  and 
fourth  rows  are  similar  in  form,  but  become  gradually  smaller ;  the  fifth 
rows  are  heptagonal,  axillary,  and  support  on  each  beveled  edge  a  row  of 
two  or  three  brachials,  which  are  smaller  than  the  radials,  obscurely 
hexagonal,  bounded  by  wave-like  lines ;  near  the  center  of  their  inferior 
borders  they  are  prolonged  into  minute  uvulae,  or  little  tongue-like 
projections,  similar  to  those  found  in  some  species  of  Forbesioerinus,  (and 
described  by  Hall  as  patelloid  pieces,)  which  fit  into  corresponding  de- 
pressions in  the  adjoining  pieces. 

Upon  the  last  brachial  pieces  rest  two  arms ;  they  are  as  long  as  the 
body,  robust,  composed  of  exceedingly  stout  pieces,  grooved  by  a  deep 
sinus,  decreasing  gradually  in  size  to  their  outer  extension ;  they  are  sim- 
ilar in  form  to  the  brachials  described  above ;  from  either  side  of  theee 
arms,  alternately  disposed,  are  stout,  short  pinnule,  composed  of  thick 
pieces  stretching  in  a  direction  outwards  and  upwards,  without  ten- 
taculae.  Commencing  with  the  first  two  pieces  of  the  arms,  they  come 
off  in  two  pairs,  then  on  the  next  two  pieces  come  off  again  two  pairs, 
but  on  the  alternate  side  from  the  first  two ;  this  arrangement  is  continued 
throughout  their  whole  length,  the  pinnule  becoming  smaller  and  more 
closely  crowded  together  toward  the  termination  of  the  arms. 

Inlerradials, — ^Ihese  vary  from  twenty  to  twenty -five,  according  to  the 
age  of  the  individual.  The  first  is  large,  septagonal,  situated  between  the 
first  two  radials  of  each  row,  followed  by  three  pieces  about  half  the  size 
of  the  first ;  the  middle  piece  of  the  three  is  an  elongated  pentagon, 
smaller  than  the  other  two,  which  are  hexagonal,  upon  the  outer  upper 
facet  of  each  of  which,  and  lying  against  the  radials,  are  one  or  two 
smaller  pentagonal  pieces ;  then  follow  (in  the  specimen  we  have  before 
us)  fifteen  yet  smaller  pentagonal  pieces;  they  are  arranged  in  the  form 
of  a  hemispherical  arch,  depressed  towards  the  disc  of  the  stomach,  the 
sides  of  tlie  arch  being  extended  up  along  the  radials  and  brachials  as  far 
as  the  conunencement  of  the  free  arms.* 

*  See  also  under  description  of  Vaolt 
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InieraxiUariet. — ^In  a  line  with  the  radial,  and  between  the  two  oppo- 
nte  arm  pieces,  is  one  to  three  quite  small  pentagonal  interaxillary  pieces ; 
■ometimes  two  yet  smaller  pieces  occur. 

Anal  pieceSj  one ;  small,  quadrangular ;  one  is  superimposed  on  the 
anbradial,  followed  by  three  pieces  of  like  form  and  size,  and  similarly 


^aulL — ^The  vault  of  this  remarkable  crinoid^'eserables  so  much  some 
of  the  asteriada  that  we  may  consider  it  as  one  of  the  connecting  links 
between  the  crinoidea  and  the  star-fishes.  The  specimens  in  our  posses- 
sion do  Dot  show  distinctly  the  whole  of  the  vault,  so  that  a  description 
must  neoesearily  be  imperfect  until  better  examples  are  found.  The 
plates  which  we  have  described  above  as  interradials,  form  the  greatest 
portion  of  the  perimeter  of  this  upper  surface ;  the  remainder  of  the  pe- 
rimeter is  formed  of  a  row  of  pieces  lying  on  the  anal  side ;  their  relative 
poaitioa  is  as  follows :  viewing  it  from  the  anal  side,  in  the  position  in 
which  the  animal  grew,  we  see  a  row  of  small  pieces  (interradials  ?)  which 
extend  up  along  the  radials  and  brachials  of  the  left  ray,  fitting  into  the 
serrated  depressions  existing  at  the  junctures  of  any  two  piece9.  This  is 
found  only  on  the  left  ray,  the  pieces  forming  the  right  being  squarely 
trancated'and  without  other  pieces  attached  in  any  way  to  them. 

The  general  surface  of  the  vault  is  depressed,  the  edges  being  raised 
and  curved  inwards.  From  the  centre,  and  in  the  direction  of  the  arms, 
extend  five  rays,  composed  of  two  rows  of  large  granular  pieces,  one  row 
alternating  with  the  other.  We  cannot  discover  pores  in  any  of  these 
pieces,  which  are  most  probably  analagous  to  the  ambulacra  of  the 
oiteriada^ 

The  interstitial  pieces  lying  in  the  fields  bounded  by  the  five  rays  of 
larger  ones  are  very  small,  granulose,  and  arranged  without  any  apparent 
order. 

It  is  impossible,  from  the  fragmentary  portions  in  our  cabinets,  to  trace 
the  fartlier  similarity  between  this  genus  and  the  star-fish,  as  the  central 
portions  of  all  are  so  concealed  that  we  cannot  make  them  out  clearly. 

GtcHagical  Position  and  Locality, — Found  at  Clear  Creek,  Hardin 
eounty,  Ey.,  in  sub-carboniferous  rocks  near  the  upper  part  of  the  sandy 
mud-beds  of  the  knobstone.  In  beds  of  similar  age  in  Montgomery 
county,  Ind.    Good  specimens  are  rare. 

LouisviUe,  Ky^  Kov.  1, 1859. 


AsT.  X. — Theoretical  Determination  of  the  Dimensions  of  Donative 
Comet;  by  Prof.  W.  A.  Noeton. 

I  HAYE  recently  undertaken  to  bring  the  theory  developed  in 
a  previous  number  of  this  Journal,*  in  an  article  entitled  "Dy- 
namical Condition  of  the  Head  of  a  Comet,"  to  the  test  of  numer- 
ical computations,  by  determining,  by  calculation,  the  theoretical 
dimensions  of  the  great  Comet  of  1858.  The  more  important 
results  may  be  briefly  stated ;  the  complete  discussion  is  rei^erved 
fi^r  a  subsequent  number  of  the  Journal. 

♦  VoL  xxvii,  [2],  86. 
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Tt  appears  from  the  inyestigation  that,  confining  pur  attention 
to  the  outer  bright  envelope,  the  process  of  ejection  of  nebulous 
matter  from  the  nucleus  was  mostly  confined  to  a  certain  portion 
of  its  illuminated  side  l^ing  nearest  to  the  sun,  and  that  the 
limiting  angle  of  inclination  of  the  jets  to  the  line  connecting  the 
centre  of  the  nucleu%with  the  sun,  was  26^.  From  this  circum- 
stance it  resulted  that  the  envelope  had  nearly  a  circular  form. 
The  lateral  dispersion  of  these  luminous  jets,  as  they  were  flow- 
ing away  into  space,  under  the  influence  of  the  sun's  repulsion, 
or,  in  other  words,  the  breadth  of  the  tail,  was  partially  due  to 
the  directions,  more  or  less  inclined  to  the  radius  vector,  in  which 
they  originally  issued  from  the  nucleus ;  but  another  and  highly 
eflBcient  cause  cooperated  to  produce  that  result.  If,  as  we  con- 
ceive, certain  portions  of  the  cometic  matter,  at  the  surface  of  the 
nucleus,  were  brought  by  some  action  of  the  sun  into  the  condi- 
tion to  be  repelled  ov  both  the  nucleus  and  sun,  we  may  make 
two  suppositions  with  regard  to  the  forces  of  repulsion  thus  de- 
velopea ;  that  the  force  exerted  by  either  body  was  of  the  same 
intensity  for  all  the  particles  acted  upon,  or  that  it  varied  from 
one  particle  to  another.  It  is  not  easy  to  decide,  upon  A  priori 
grounds,  which  of  the  two  suppositions  is  the  most  probable. 
The  latter  is  certainly  no  less  so  than  the  former.  If  we  adopt 
this  as  a  fundamental  hypothesis,  we  have  an  efficient  cause  m 
operation  adequate,  in  connection  with  that  already  mentioned, 
to  the  development  of  the  tail  of  the  comet,  in  all  its  vast  pro- 
portions ;  ana  which  may  incidenta,lly  have  produced  the  special 
phenomena  observed, — as  the  supernumerary  tails,  and  the  alter- 
nate bright  and  dark  bands  seen  to  traverse  a  certain  portion  of 
the  principal  tail.  The  ejected  particles  that  are  unequally  re- 
pelled,  by  both  the  nucleus  and  sun,  do  not  part  company  in 
consequence,  while  they  are  in  the  vicinity  of  the  nucleus,  nor 
materially  while  within  the  limits  of  the  envelope,  for  the  reason 
that  the  ratio  of  the  repulsive  forces  of  the  two  bodies  remains 
constantly  the  same ;  but  as  soon  as  they  pass  out  of  the  sphere 
of  influence  of  the  nucleus  they  are  analyzed  by  the  solar  repul- 
sion, and  driven  off  by  it  into  space,  in  separate  and  diverging 
paths.  The  various  susceptibilities  to  repulsion  possessed  by  the 
particles  have  accordingly  no  sensible  effect  upon  the  dimensions 
or  form  of  the  envelope,  but  may  give  rise  to  a  wide  lateral  dis- 

?ersion  of  the  flowing  streams  that  make  up  the  tail  of  the  comet, 
^he  particles  that  are  most  energetically  repelled  go  to  make  up 
the  preceding  or  convex  side  of  the  tail. 

I  have  made  the  calculations,  regarding  the  solar  repulsion  as 
varying  between  certain  prescribed  limits.  The  determinations 
of  the  oreadth  of  the  tail,  at  various  points  of  its  length,  accord 
with  the  results  of  observation ;  at  the  same  time  that  the  tail  is 
found  to  have  the  form  and  positions  actually  observed. 

The  supernumerary  tails  observed  were  but  lines  of  receding 
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particles  subject  to  imicli  greater  forces  of  repulsion  than  the 
other  particles  ejected  from  the  nucleus.  All  such  collections 
of  matter  would,  of  necessity,  be  in  advance  of  the  principal  tail, 
and  lie  in  a  curve  that  would  approach  more  nearly  to  a  straight 
line.  Their  position  makes  known  the  intensities  of  the  repul- 
sive forces  to- which  they  owe  their  separate  existence. 

An  interesting  result  of  the  investigation  is  that  the  alternate 
bright  and  dark  bands  so  distinctly  seen  to  traverse  a  certain 
portion  of  the  tail  of  Donati's  comet,  in  nearly  parallel  directions, 
on  the  evening  of  Oct.  10th,  had  each  the  position  of  a  line  con- 
necting particles  which  started  from  the  region  of  the  nucleus  at 
a  certain  previous  date,  and  at  the  same  instant  of  time.  They 
accordingly  find  their  natural  explanation  in  corresponding  al- 
ternations in  the  quantity  of  nebulous  matter  given  off  simulta- 
neously from  the  nucleus.  The  most  probable  cause  for  such 
alternations  of  discharge  that  can  be  conjectured  is  that  the  nu- 
cleus turns  about  an  axis,  and  so  presented  periodically  different 
sides  to  the  sun,  which  were  unequally  influenced  by  his  inciting 
action.  If  this  be  the  true  explanation  of  the  phenomenon,  we 
have  in  the  observed  distance  between  contiguous  bright  bands, 
the  means  of  determining  the  period  of  rotation  ;  or,  at  least,  the 
shortest  interval  of  time  in  which  the  rotation  can  be  completed. 
If  we  take  this  distance  at  1°,  the  period  of  rotation  comes  out 
about  24  hours. 

There  was  a  special  cause  of  lateral  dispersion  at  work  in  the 
case  of  the  cometary  particles  that,  on  their  return,  came  very 
ne:ir  the  nucleus.  Such  streams  of  particles  must  have  been  re- 
pelled off  obliquely,  and  may  very  well  have  presented  the  ap- 
pearance of  luminous  jets  issuing  fnomtthe  sides  of  the  nucleus, 
and  have  formed  curved  terminations  to  the  inner  envelope. 
From  the  dispersion  thus  produced  resulted  an  absence  of  mat- 
ter, or  a  dark  space,  behind  the  nucleus,  whose  varying  boundary 
was  determinea  by  the  intersections  of  lines  of  particles  unequally 
repelled  by  the  sun. 

The  indications  are,  that  the  formation  and  gradual  expansion 
of  one  envelope  after  another,  may  have  arisen  from  the  process 
of  ejection  beginning  in  all  instances  high  up  in  the  photosphere 
surrounding  the  nucleus,  and  gradually  extending  downward  to 
the  vicinity  of  the  solid  surface.  It  appears,  upon  investigation, 
that  if  this  descending  action  were  to  proceed  according  to  a  cer- 
tain uniform  law,  the  outline  of  the  envelope  would  recede  from 
the  nucleus  at  a  uniform  rate.  This  process  of  evolution  of  com- 
etary matter,  in  whatever  it  may  consigt,  is  probably  auroral  in 
its  origin  and  character,  and  has  its  counterpart  on  both  the  earth 
and  sun.* 

Kew  Haven,  Nov.  30,  1859. 

*  To  render  the  inTestigation  more  complete,  I  have  considered  the  eara  of  the 
eometary  matter  being  projected  from  the  nucleus,  withont  experienciug  an/  repul- 
•km  from  its  mass. 

SECOND  SERIES,  Vol.  XXIX,  No.  8ft.--JAN.,  1860. 
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Art.  XL — Qeographical  Notices.    No.  X. 

The  Mountains  of  Western  North  America. — Having 
previously  spoken  of  the  publication  of  Warren's  memoir  to  ac- 
company the  map  of  the  western  territory  of  the  United  States, 
and  also  of  the  map  to  which  it  refers,  we  now  copy  the  follow- 
ing paragraphs  from  the  conclusion  of  the  Memoir,  in  order  to 
meet  the  erroneous  opinions  which  are  prevalent  in  respect  to  the 
**  Eocky  Mountains,'  and  the  erroneous  presentation  of  their 
direction  which  is  given  in  most  of  the  popular  maps. 

"  The  mountains  in  our  territory  west  of  the  Mississippi  river, 
from  where  they  rise  above  the  horizontal  strata  of  recent  geo- 
logical formations  on  the  east  to  their  disa{)pearance  tinder  the 
waters  of  the  Pacific  Ocean,  form  a  nearly  continuous  mass  of 
upheaved  ridges,  with  occasional  intervening  level  plateaus. 
TI)e  direction  of  the  central  line  of  this  mass  between  the  82d 
and  49th  parallels  of  north  latitude,  is  about  north  20^  west. 
The  greatest  width  perpendicular  to  this  direction  is  along  the 
line  passing  from  the  vicinity  of  San  Francisco  through  that  of 
the  Great  Salt  Lake  to  Fort  Laramie.  This  distance  is  about 
1,000  miles,  or,  if  we  include  the  Black  Hills  of  Nebraska, 
1,125  miles. 

"The  great  mountain  mass,  of  which  that  in  our  territory 
forms  but  a  part,  extends  with  varying  breadth  nearly  on  the 
line  of  a  great  circle  of  the  globe  from  Cape  Horn  north  to  Beh- 
ring  Straits,  and  thence  south  along  the  western  part  of  Asia  to 
the  island  of  Sumatra.  Its  length  is  about  240  degrees,  or 
18,560  miles,  being  two-4hirds  of  the  circumference  of  the  earth. 

"  The  area  occupied  by  and  included  in  this  mountain  mass 
in  our  territory,  is  about  980,000  square  milea  Large  as  this 
is,  it  is  probably  only  a  small  portion  of  the  upheaved  formations 
between  the  82d  and  49th  parallels.  A  few  ridges  and  peaks 
projecting  above  the  surface  of  the  Pacific  as  islands,  or  above 
the  level  tertiary  and  cretaceous  strata  of  the  eastern  plains, 
give  evidence  of  the  existence  of  vast  areas  whose  extent  must 
forever  remain  unknown.  Throughout  the  portions  now  visi- 
ble, proo&  are  abundant  of  great  abrasions ;  in  some  cases  whole 
ridges  even,  having  been  swept  away  or  broken  into  separate 
portions. 

"  Already  enough  has  been  learned  to  establish  the  existence 
in  these  mountains  of  the  equivalents  of  many  of  the  geological 
formations ;  and  it  is  probaole,  when  investigations  have  been 
carried  to  the  same  extent  as  in  the  civilized  portions  of  the 
earth,  that  the  geologist  will  find  here  new  and  still  more  com- 
plex fields  for  research. 

<<  The  classification  of  the  separate  parts  of  this  mountain 
mass,  so  as  to  present  its  physical  characteristics  dearly  to  the 
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mind,  is  a  great  desideratum.  It  has  in  part  been  attempted  at 
▼arious  times,  bat  as  yet  ansuccessfully  from  the  want  of  suffi' 
cient  information ;  the  theorist's  idea  being  often  proved  to  be 
wropg  by  new  discoveries  almost  as  soon  as  uttered."    *    *    ♦ 

"  The  publication  of  the  Pacific  Railroad  maps  will  probably 
change  some  of  the  former  ideas  of  these  mountains,  and  give 
rise  to  new  speculations  as  to  their  directions,  equivalents,  and 
ooonczions  of  different  parts.  Every  one  knows  how  easy  it  is 
to  generalize  ideas  where  facts  are  few,  and  in  accordance  with 
this,  those  who  have  travelled  most  in  the  region  have  theorjzed 
the  least,  having  seen  the  immensity  of  the  subject  and  the  dif- 
ficulties which  must  be  overcome  to  comprehend  it.  Those 
who  have  investigated  merely  the  travels  of  others,  have  had 
only  the  imperfect  representations  of  the  latter  on  which  to  the- 
orize. 

"  It  may  not  be  inappropriate  here  to  give  some  of  the  general 
ideas  which  have  successively  prevailed  in  regard  to  these  moun« 
tains. 

"  In  the  earlier  periods  of  North  American  discovery  it  was 
known  that  there  were  mountains  in  the  interior  at  its  northern 
and  southern  parts,  and  rivers  flowing  from  them  to  the  two 
great  oceans  east  and  west.  It  was  natural  to  conQect  these 
mountains  by  hypothesis,  and  to  consider  them  as  one  great 
chain,  separating  the  sources  of  these  streams.  Such  an  idea 
prevailed  at  the  time  of  Humboldt's  New  Spain.  Even  now 
many  well  informed  persons  consider  that  a  road  has  but  one 
mountain  summit  to  cross  from  the  Mississippi  river  to  the  Pa- 
cific Ocean. 

"  When,  after  the  publication  of  the  charts  of  Vancouver, 
map  makers  became  aware  of  the  extent  of  the  mountains  near 
the  Pacific  coast,  nothing  seemed  more  natural  than  to  suppose 
two  great  mountain  chains — one  near  the  Pacific  and  one  in  the 
interior.    If  this  theory  were  true,  we  should  find  a  great  longi- 
tudinal valley  between  the  ranges  similar  to  that  separating  the 
interior  mountains  from  the  Alleghanies,  and  we  should  have 
but  two  mountain  summits  to  pass  between  the  Mississippi  and 
the  Paeifia    This  idea  is  practically  as  erroneous  as  that  of  one 
summit,  although  it  still  prevails.     Such  a  prominent  place  did 
this  longitudinal  valley  hold,  in  the  opinions  of  geographers  of 
earlier  times^  that  we  nnd  in  Humboldt's  New  Spain :  *  M.  Malte 
Brun  has  started  important  doubts  concerning  the  identity  of 
the  Tacouche  Tesse  and  the  river  Columbia.     He  even  presfumes* 
that  the  forraei*  discharges  itself  into  the  Gulf  of  California :  a 
bold  supposition,  which  would  give  the  Tacouche  Tesse  a  course 
of  an  enormous  length.    It  must  be  allowed  that  all  that  part  of 
the  west  of  North  America  is  still  but  very  imperfectly  known.' 

"  The  explorations  of  Lewis  and  Clarke  proved  that  the  Ta- 
couche Teche  did  not  empty  into  the  Quli  of  California,  and 
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that  it  was  probably  the  source  of  the  Columbia.  Without 
considering  tne  character  of  the  pass  of  the  Columbia  river 
through  the  Cascade  range,  the  belief  now  became  general  that 
the  overland  route  in  this  latitude  crossed  but  one  summit,  And 
was  therefore  more  favorable  than  any  other.  This  erroneous 
idea  with  some  still  prevails. 

"  The  idea  of  rivers  traversing  great  mountain  chains,  now 
known  to  be  so  common  in  the  mountains  west  of  the  Missis- 
sippi, was  so  repugnant  to  the  opinions  of  even  philosophers  in 
earlier  times,  that  we  find  Humboldt  saying,  *  every  geographer 
who  carefully  compares  Mackenzie's  map  with  Vancouver's  will 
be  astonished  that  the  Columbia,  in  descending  from  the  Stony 
mountains,  which  we  cannot  help  considering  as  a  prolongation 
of  the  Andes  of  Mexico,  shoula  traverse  the  chains  of  moun- 
tains which  approach  the  shore  of  the  great  ocean,  whose  prin- 
cipal summits  are  Mount  St.  Helen  and  Mount  Rainier.' "    *    * 

'*  The  distinguished  explorers,  Lewis  and  Clarke,  having  de- 
termined that  the  Columbia  river  broke  through  the  Cascade 
range,  considered  from  the  size  of  the  Willamette  at  its  mouth, 
that  it  also  broke  through  this  chain,  having  its  source  in  the 
Rocky  mountains,  near  the  position  of  the  Great  Salt  lake.  We 
then  see  .the  American  maps  representing  mountains  surround- 
ing the  valleys  of  the  Columbia  and  Colorado,  and  separating 
them  from  that  of  the  San  Joaquin  and  Sacramento.  On  the 
English  maps  of  that  date,  the  Sierra  Nevada  is  not  represented, 
and  two  or  three  great  rivers  are  made  to  flow  from  large  lakes 
in  the  interior  to  the  Pacific;  nearly  all  of  their  compilers  nxak- 
ing  false  applications  of  the  principles  of  hydrography  laid 
down  by  Humboldt. 

**The  first  map  which  represented  these  rivers  and  lakes  cor- 
rectly was  that  of  Captain  feonneville,  of  which  I  have  given  a 
reduced  copy.  There  we  see  the  Great  Salt  lake  and  Bear  river 
and  Utah  lake  forming  one  basin ;  to  the  west  lies  the  Mary  or 
Ogden's  river,  with  its  lakes  forming  another  enclosed  basin;  the 
San  Joaquin  and  Sacramento  rivers  in  their  right  position ;  and 
the  Willamette  reduced  to  its  proper  length.  The  positions 
given  on  this  map  are  not  geographically  correct,  nor  are  their 
many  mountains  indicated ;  but  it  gives  the  first  correct  idea  of 
the  hydrographic  character  of  the  country ;  and  by  giving  too 
little  rather  than  too  much,  escapes  the  errors  into  which  others 
had  fallen. 

.  "  The  explorations  of  Captain  Fremont  fixed  these  great  riv- 
ers and  basms  in  their  proper  geographical  positions;  but  his 
maps  have  given  rise  to  many  erroneous  impressions  in  regard 
to  the  mountain  ranges.  Still,  making  a  ^  false  application  of 
the  principles  of  hydrography,'  he  represented  all  the  basins  as 
if  surrounded  with  mountains  or  ^rims,'  and  thus  introduced 
moontain  chains  which  have  no  existence  in  nature. 
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"  Since  Fremont's  expedition  began,  a  large  portion  of  the 
area  of  these  mountains  in  the  territory  of  the  United  States 
has  been  examined,  and  many  new  attempts  have  been  made  to 
systematize  the  knowledge  acquired.  The  most  important  the- 
ory advanced  is  that  of  parallelism  in  the  ranges,  the  foundation 
of  which  I  shall  briefly  indicate. 

"On  the  map  of  Lewis  and  Clarke  the  Eocky  mountain 
ranges  are  represented  parallel  to  each  other  with  a  northwest 
trend.  That  this  was  their  theory  is  evident,  from  the  fact  that 
they  indicated  the  Black  Hills  about  the  source  of  the  Shyenne 
as  having  this  same  trend,  though  they  never  saw  them,  and 
only  knew  of  their  existence  from  hearsay. 

**  The  maps  of  Captain  Fremont  showed  a  parallelism  and 
general  north  and  south  direction  of  the  mountain  ranges  from 
the  Wasatch,  east  of  the  Salt  Lake,  to  the  Sierra  Nevada,  in- 
eluding  all  the  numerous  intermediate  ranges. 

'*  The  maps  made  by  Major  Emory,  near  the  32d  parallel,  and 
in  New  Mexico,  showed  again  a  remarkable  parallelism  of  the 
mountain  ridges,  those  in  this  latitude  having  a  northwest  trend 
nearly  parallel  to  the  Rocky  mountains,  as  shown  by  Lewis  and 
Clarke. 

"The  maps  of  Lieutenants  Abert  and  Peck,  of  Lieutenant 
Simpson,  of  Lieutenant  Beckwith,  Lieutenant  Williamson,  and 
Lieutenant  Parke,  have  all  shown  a  local  parallelism  to  exist  in 
different  parts  of  the  mountains.  The  systems  of  ridges  have 
courses  varying  from  a  few  degrees  north  of  east  to  north  45® 
west. 

"  The  idea  has  lately  begun  to  prevail  that  this  local  parallel- 
ism is  the  characteristic  of  the  great  mountain  mass  throughout 
its  whole  extent.  Whether  this  idea  has  been  true  or  not  it  has 
been  attended  with  some  practical  advantages.  Instead  of  one 
or  two  main  summits  for  an  overland  road  to  pass,  it  shows  us 
that  we  must  expect  many.  On  every  route  explored  across  the 
continent,  at  least  four  well-defined  summits  have  been  discov- 
ered, and  on  some  of  them  many  more.  Some  of  these  ridges 
enclose  interior  hydrographio  basins.  Others  are  traversed  by 
rivers,  but  the  passes  thus  made  are  generally  impracticable, 
and,  for  the  purposes  of  travel,  might  almost  as  well  never  have 
existed. 

"In  many  places,  however,  the  mountain  ridges  have  not 
this  local  parallelism,  of  which  a  few  instances  will  be  cited. 
The  Uintah  mountains,  east  of  the  Great  Salt  Lake,  trend  nearly 
east  and  west ;  the  Wind  River  mountains  about  north  45°  west ; 
and  the  Humboldt  range  about  north  20°  east ;  these  three  ranges 
bein^  comparatively  near  to  each  other. 

"Humboldt,  in  speaking  of  the  Sierra  Nevada,  says,  'it  soon 
separates  into  three  branches.' 
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"Lieutenant  Abbot,  in  the  sixth  volume  of  the  Pacific  Rail- 
road Reports,  says :  '  Shasta  Butte,  although  generally  consid- 
ered a  peak  of  the  western  chain  of  the  Sierra  Nevada,  is,  in 
truth,  the  great  centre  from  which  radiate,  beside  several  smaller 
ridges,  the  Cascade  range,  the  Coast  range,  and  the  western  chain 
of  the  Sierra  Nevada.' 

"  There  are  many  other  portions  of  this  mountain  region  from 
which  the  ridges  seem  to  radiate.  Sach  as  Long's  Peak,  the . 
junction  of  the  Sierra  Nevada,  and  Coast  ranges  m  Southern 
California,  &c.,  as  is  evident  on  an  inspection  of  the  map.  The 
parallel  system  of  ridges  has  been  considered  a  matter  of  im- 
portance, as  being  in  accordance  with  some  supposed  laws  of 
mountain  formation,  but  that  of  centres  of  upheaval  are  not  less 
consistent  with  those  laws.  At  any  rate  it  does  not  appear  that 
we  are  at  liberty  to  assume  a  parallelism  of  ridges  till  examina- 
tion has  shown  this  to  be  the  case. 

The  Sources  of  the  Nile. — At  a  recent  meeting  of  the 
Royal  Geographical  Society  of  London  (May  9),  Captain  Speke 
gave  the  following  narrative  of  his  journey  with  Capt.  Burton 
into  the  interior  of  Africa.  His  remarks  were  called  out  by  a 
paper  of  Mr.  Macqueen's,  the  object  of  which  had  been  to  prove 
that  the  mountain  Kilimandjaro  is  actually  snow  coverea  but 
that  it  has  no  connection  with  the  River  Nile. 

Capt  Speke's  remarks  are  thus  reported  in  the  Proceedings  of 
the  Society,  vol.  iii.  No.  4 : 

"  After  arriving  at  Zanzibar,  we  had  to  wait  a  considerable 
time,  some  months,  uutil  the  masika,  or  rainy  season,  would  be 
over,  before  we  could  penetrate  into  the  interior.  It  was  gene- 
rally advised  that  we  should  do  so.  During  the  interim  Captain 
Burton  and  myself  made  a  short  coast  tour,  first  to  Mombas,  and 
then  proceeded  down  the  coast  to  Pangani.  Leaving  that  place, 
we  ascended  the  Pangani  river,  and  arrived  at  Chongwe,  a  small 
military  station  belonging  to  Prince  Majid.  Here  we  were  sup- 
plied with  a  small  escort  of  Belooch  soldiers,  who  accompanied 
us  across  some  hills,  by  an  upper  route,  to  Fuga,  the  capital  of 
Usambara,  where  we  were  hospitably  entertained  by  King  Kim- 
were,  a  great  despot  reigning  there.  After  visiting  him  for  one 
day,  the  shortness  of  our  supplies  compelled  us  to  retrace  our 
steps  by  a  forced  and  rapid  march,  following  down  close  along 
the  banks  of  the  same  river  until  we  again  arrived  at  Pangani. 
Thus  ended  our  initiatory  tour  in  Eastern  Africa.  The  rainj 
season  or  masika  was  spent  by  us  at  Zanzibar,  in  constructing 
the  equipment  of  a  caravan.  There  is  a  singular  tribe  of  ne- 
groes in  the  interior  of  Africa,  called  Wanyamuezi — the  literal 
translation  of  which  signifies  people  of  the  moon.  These  strange 
people  are  professionally  voluntary  porters:  they  annually  bring 
down  ivory  to  the  coast  in  barter  for  themselves,  or  otherwiM 
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for  the  Arabs.  At  the  dose  of  the  rain j  season  Captain  Barton 
and  myself  left  Zanzibar,  with  a  caravan  nmstering  about  eigbtj 
men,  having  previously  sent  on  some  supplies  in  anticipation  of 
oar  arrival  Unable  to  collect  a  sufficient  caravan  for  the  con- 
ye^anoe  of  our  kit,  we  purchased  a  number  of  donkeys  (about 
thirty).  Thus  oompletea,  and  with  an  escort  of  twelve  Belooch 
soldiers,  given  us  by  Prince  Majid,  we  commenced  our  journey 
westward,  and  arrived  (by  slow  degrees  travelling  over  a  low 
alluvial  plain,  up  the  course  of  the  Kingani  river)  at  Zungome- 
ro,  a  village  situated  under  the  coast  range,  which  struck  us  as 
bearing  a  good  comparison  with  l^e  western  ghauts  of  India. 
We  might  call  this  range  the  Eastern  Ghauts  of  Africa.  There 
we  were  detained  by  severe  illness  a  considerable  time.  After- 
wards we  crossed  these  eastern  ghauts,  the  maximum  altitude  of 
which  I  ascertained  to  be  about  6000  feet  On  the  western  side 
of  this  longitudinal  chain  of  hills  we  alighted  on  an  elevated 

J)lateau,  an  almost  dead  flat,  ranging  in  level  from  8000  to  4000 
eet  above  the  sea.  Here  wo  bad  cold  easterly  winds,  continu- 
ing through  the  entire  year.  Proceeding  onwards,  we  arrived 
at  the  Tanganyika  Lake,  called  bv  the  Arabs  Sea  Ujiji,  a  local 
name  taken  from  the  country  on  the  eastern  margin  of  the  lake, 
whither  they  go  to  traffic  for  ivory  and  slaves.  This  lake  is  in 
a  singular  synclinal  depression ;  I  found  its  elevation  to  be  only 
1800  feet;  whereas  the  surrounding  country  (the  plateau),  as  I 
said  before,  averaged  from  SOOO  to  4000  feet  The  lake  is  en- 
circled at  its  normem  extremity  by  a  half  moon  shaped  range 
of  hills,  the  height  of  which  I  estimated  (for  I  could  not  reach 
its  summit)  to  be  at  least  6000  feet.  They  may  extend  to  a 
height  much  greater  than  that ;  however,  we  could  not  take  any 
observations  for  determining  it  After  exploring  this  lake  we 
returned  by  the  former  route  to  Unyanyembe,  an  Arab  depfit, 
situated  in  latitude  5^  south,  and  about  38^  east  longitude.  My 
companion,  Captain  Burton,  unable  to  proceed  farther,  remained 
here ;  whilst  I,  taking  just  sufficient  provisions  for  a  period  of 
six  weeks,  made  a  rapid  march  due  north,  to  latitude  2^  SO' 
south ;  and  there  discovered  the  southern  extremity  of  the  Ny- 
anza,  a  lake,  called  by  the  Arabs  Ukerewe,  a  local  name  for  an 
island  on  it,  to  which  the  merchants  go  in  quest  of  ivory.  The 
altitude  of  this  lake  is  equal  to  the  general  plateau  (4000  feet), 
even  more  than  the  average  height  of  all  the  plateau  land  we 
traversed.  In  reverting  to  the  question  asked,  why  I  consider 
the  Lake  Nyanza  to  be  the  great  reservoir  to  the  Nile,  my  an- 
swer is  this:  I  find,  by  observation,  that  its  southern  extremity 
lies  in  east  longitude  88^,  and  south  latitude  2°  80'.  By  Arab 
information,  in  which  I  place  implicit  confidence,  I  have  heard 
that  the  waters  extend  thence,  in  a  northerly  direction,  certainly 
fzom  five  to  six  degrees.    Notwithstanding  they  can  account  for 
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a  continuous  line  of  water  to  this  extent,  no  one  ever  heard  of 
any  limit  or  boundary  to  the  northern  end  of  the  lake.  A  re- 
Bpectable  Sowahili  merchant  assured  me  tliat,  when  engaged  in 
traffic  some  years  previously  to  the  northward  of  the  line  and 
the  westward  of  this  lake,  he  had  heard  it  commonly  reported 
that  large  vessels  frequented  the  northern  extremity  of  these 
waters,  in  which  the  officers  engaged  in  navigating  tnem  used 
sextants  and  kept  a  log,  precisely  similar  to  what  is  found  in 
vessels  on  the  ocean.  Query,  Could  this  be  in  allusion  to  the 
expedition  sent  by  Mahamad  Ali  up  the  Nile  in  former  years? 
Concerning  the  rains  which  ^ood  the  Nile,  the  argument  is  sim- 
ple, as  I  have  said  before :  a  group  of  mountains  overhang  the 
northern  bed  of  the  Tanganyika  Lake.  The  Arabs  assure  us 
that  from  the  north  and  northeastern  slopes  of  these  hills  during 
the  rainy  season  immense  volumes  of  water  pour  down  in  a 
northeasterly  direction,  traversing  a  flat  marshy  land,  intersected 
by  some  very  large,  and  many  (they  say  180)  smaller  streams. 
Again,  on  the  western  side,  we  hear  from  Dr.  Krapf,  that  the 
snow-clad  mountain,  Koenia,  is  drained  by  rivers  on  its  western 
slopes  in  a  direction  tending  to  my  lake. 

**  During  the  rainy  season,  which  I  know,  by  inspection,  com- 
mences  in  that  region  on  the  15th  of  November,  and  ends  on 
the  15th  of  May,  the  down-pour  is  pretty  continuous.  Super- 
saturation,  I  should  imagine,  takes  place  "later  on  the  norlhem 
than  on  the  southern  side  of  the  aforesaid  moon-shaped  moun- 
tain, systematically  in  accordance  to  the  ratio  of  seasonal  pro- 
gression ;  but  this,  in  so  mean  a  distance,  could  not  be  \ery 
great.  Suffice  it  to  say,  that  I  saw  the  Malagarazi  river,  which 
emanates  from  near  the  axis  of  these  hills,  to  be  in  a  highly 
flooded  state  on  the  5th  of  June.  The  Nile  at  Cairo  regularly 
swells  on  the  18th  of  June. 

"  Farther,  it  would  be  highly  erroneous  to  suppose  that  the 
Nile  could  have  any  great  fluctuations  from  any  other  source 
than  periodical  rains.  Were  the  Nile  supplied  by  snow,  as  some 
theorists  suppose,  its  perennial  volume  would  ever  be  the  same. 
There  would  be  no  material  fluctuations  observable  in  it,  in  con- 
sequence of  its  constant  and  near  approximation  to  the  path  of 
the  sun. 

"  By  these  discoveries,  the  old  and  erroneous  hypothesis  of  a 
high  latitudinal  range  of  mountains  extending  across  the  conti- 
nent of  Africa  from  east  to  west,  in  the  vicinity  of  the  line,  and 
known  as  the  Mountains  of  the  Moon,  is  therefore  now  annihi- 
lated. However,  it  is  worthy  of  remark,  that  the  crescent- 
shaped  mountain,  which  we  visited  to  the  northward  of  the 
Tanganyika,  lies  in  the  centre  of  the  continent  of  Africa,  imme- 
diately due  west  of  the  snowy  peaks  ^Kilimanjaro  and  Kcenia, 
and  is  west  beyond  the  Unyamuezi,  or  Country  of  the  Moon. 
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The  Wanyamnezi  tribe  has  from  time  immemorial  been  addicted 
to  journeying,  and  at  all  periods  has  constantly  visited  the  east- 
ern coast  of  Africa.  It  would  not  be  beyond  legitimate  and 
logical  supposition,  to  imagine  that  these  hills,  lying  beyond 
their  Moon  Country,  should  have  given  rise  to  the  term  Moun- 
tains of  the  Moon,  and  from  misunderstanding  their  relative  po- 
sition with  the  snowy  Koenia  and  Kilimanjaro,  should  have  been 
the  means  of  misguiding  all  ancient  inquirers  about  that  myste- 
rious mountain. 

"  My  positions  were  fixed  by  astronomical  observations,  cer- 
tainly under  painful  and  considerable  difficulties,  owing  to  my 
constantly  impaired  general  state  of  health :  weakness  and 
blindness  not  being  the  least  of  these  difficulties  which  I  had  to 
contend  with.  My  latitudes  were  taken  by  the  altitude  of  stars, 
at  nearly  every  stage,  on  an  average  from  ten  to  fifteen  miles 
apart  I  also  fixed  some  crucial  stations,  the  principal  points 
for  delineating  the  country  by  lunars,  on  whicn  I  place  great 
reliance,  as  the  means  of  the  masses  of  them  which  I  took  show 
so  little  deviation.  The  intermediate  distances  I  compassed  very 
closely;  the  altitudes  of  the  country  I  traversed  I  determined 
by  boiling  thermometer,  on  which  I  also  place  very  great  reli- 
ance. We  had  a  thermometer  and  pedometer,  and  several  chro- 
nometers. The  performance  of  these  instruments  was  anything 
but  satisfactory ;  indeed,  finally,  I  had  to  rig  up  a  string  and 
bullet  pendulum  to  beat  time  whilst  taking  my  lunars  in  the 
latter  stage  of  the  journey.  There  now  can  be  no  doubt  that 
this  great  lake,  the  Nyanza  (Captain  Speke  now  pointing  to  the 
map)  is  the  great  reservoir  of  the  Nile,  and  that  its  waters  indu- 
bitably extend  northwards  from  the  position  visited  by  me  on 
its  southern  extremity  to  3^°  north  latitude,  lying  across  the 
equator,  and  washes  out  that  supposed  line  of  mountains,  called 
the  Mountains  of  the  Moon,  which  stands  so  conspicuously  in 
all  our  atlases." 

Baikie's  Niger  Expedition. — The  latest  intelligence  we 
have  received  from  this  important  expedition  is  contained  in  the 
following  extract  from  Sir  R.  I.  Murchison's  late  anniversary 
address  before  the  Eoy.  Geog.  Soc.  of  London : 

"The  unfortunate  shipwreck  of  the  Pleiad  on  the  rocks  near 
Babba,  and  the  check  given  to  the  expedition  under  Dr.  W.  B. 
Baikie,  which  left  England  early  in  1857,  were  alluded  to  in  my 
last  year's  address.  I  now  learn  from  Mr.  D.  T.  May,  R.N., 
who  has  returned  to  England,  that  less  than  twenty  miles  above 
Babba  the  River  Niger,  or  Quorra,  divides  into  several  rocky, 
intricate  channels.  Consul  Beecroft  in  the  Mhiope,  in  1845, 
safely  navigated  the  most  available  of  these  passages;  but  the 
voyagers  of  1857  were  not  so  fortunate,  and  the  steamer  was 
totally  lost  on  the  rocks.     Most  of  the  property  was,  however, 
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saved,  and  the  neigbboring  bank  became  the  bead-qnartera  of 
the  expedition  for  a  whole  year.  The  rocks  forming  the  banks 
of  the  river  where  the  shipwreck  took  place  are  composed  of 
highly-inclined  strata  of  hard  sandstone.  All  the  specimens  of 
this  rock  which  I  have  examined,  whether  brought  home  by 
Mr.  May  or  sent  by  the  Admiralty,  belong  to  the  same  light- 
colored,  hard,  sub-crystalline,  pinkish  sandstone,  with  very  fine 
flakes  of  white  mica ;  the  successive  layers  (which  are  much  fo» 
liated)  being  strikingly  covered  by  thin  eloncated  crystals  of 
black  tourmaline.  The  rock  has  altogether  the  appearance  of 
having  undergone  considerable  metamorphosis,  and  much  eleva^ 
tion  and  disturbance.  Geodes  of  pure  white  quartz,  with  large 
micaceous  coatings,  also  occur.  As  soon  as  the  party  had  be^ 
come  somewhat  settled,  it  was  determined  to  make  a  direct  over* 
land  communication  by  Y6ruba  with  Lagos,  and  Mr.  May  offer* 
ing  himself  for  this  service,  accomplished  it  satisfactorily,  as  ex* 
plained  in  a  notice  laid  before  the  Society.  In  the  mean  time 
Lieut.  Glover  made  journeys  up  the  river,  visiting  Wawa  and 
Busa,  and  definitely  ascertained  the  impracticability  of  naviga- 
ting the  river  for  a  few  miles  beyond  the  spot  of  the  encamp- 
ment, a  waterfall  at  Waru  being  an  impassable  barrier  even  for 
canoes  in  any  season. 

"  Mr.  May  having  waited  on  the  sea-coast,  expecting  another 
steamer  from  England,  at  last  returned  to  the  encampment 
through  Y6ruba,  and  then  set  out  on  a  more  extended  journey, 
with  a  view  to  exploring  the  country,  find  of  establishingpostal 
communication  in  a  line  from  Lagos  to  the  confluence.  Having 
first  travelled  to  Hadan  (the  road  between  Lagos  and  Hadan  be- 
ing well  known  and  used),  he  passed  eastward,  and  journeyed 
for  many  weeks  through  the  previously  unvisited  districts  of 
Ife,  Ijesha,  Igbouma,  Yagha,  &c.,  being  warmly  received,  and 
observing  everywhere  that  the  people  were  quiet,  orderly,  and 
industrious ;  though  these  good  qualities  are  here  and  there  bro- 
ken in  upon  by  marauding  or  slave-catching  armies,  sent  into 
the  Y6ruban  country  by  powerful  neighbors.  The  details  of 
this  journey  were  communicated  to  the  Foreign  Office  in  Janu- 
ary last,  and  will,  I  presume,  soon  reach  the  Society. 

**  Approaching  to  within  fifty  or  sixtv  miles  of  the  confluences 
of  the  Quorra  and  Chadda  Rivers,  Mr.  May  was  compelled  to 
alter  his  route,  and  proceed  northwards,  visiting  the  ruined  fii- 
mous  town  Ladi,  crossing  the  Quorra  at  Shaw,  and  journeying 
thence  on  the  north  side  of  the  river  through  Ntipe  to  Rabba. 

"Lieutenant  Glover  had  during  this  tipie  also  visited  the 
coast  by  Mr,  May's  first  route,  and  was  now  there  waiting  to 
pilot  up  the  river  the  steamer  which  was  at  last  coming  to  the 
relief  of  the  party.  Dr.  Baikie  and  the  other  members  of  the 
expedition  had  been  chiefly  employed  during  the  year  in  culti- 


Digitized  by 


/Google 


Khanikof^s  Expedition  in  Central  Asia.  01 

vatjng  a  good  undfsrstanding  with  their  neighbors,  reducing^ 
their  language,  Ac,  whilst  the  energies  of  Mr.  Barton  were  am- 
ply oocnpiedon  the  botany  of  this  part  of  Africa.  In  October, 
1858,  just  a  twelvemonth  after  the  settlement  of  the  expedition 
at  the  spot  in  question,  the  Sunbeam  steamer  arrived,  the  whole 
party  were  then  embarked,  and  proceeded  down  the  river  to 
l^emando  Po,  there  to  recruit  the  health  of  the  oflScers  and  men, 
and  make  arrangements  for  farther  exploration.  During  the 
twelvemonth's  residence  in  Nnpe  the  most  friendly  relations 
were  maintained  with  the  king,  his  brother,  and  chiefs,  and  the 
natives  generally ;  supplies  being  often  received  overland  from 
Lagos. 

"  At  Fernando  Po  (November,  1858),  a  re^organization  having 
taken  place,  and  the  preparations  being  completed,  the  party 
again  set  out,  now  in  the  steamer  Rainbow^  built  and  sent  for 
the  purpose,  and  endeavored  to  re-ascend  the  river.  But  it  was 
then  found  that  this  vessel,  which  draws  four  feet  of  water, 
could  not  ascend  the  Niger  even  in  the  month  of  January ;  the 
waters  subsiding  until  June,  when  they  increase.  In  conse- 
quence, the  party  was  obliged  a^n  to  return  to  the  sea,  and 
since  have  set  out  upon  the  land-journey  from  Lagos  to  Rabba 
(upon  the  route  opened  up  bj  Mr.  May),  whence  it  is  purposed 
to  proceed  with  an  expedition,  the  friendly  objects  of  which 
must  by  this  time  have  made  a  due  impression  on  the  native 
chiefe,  and  from  which  we  may  anticipate  the  gain  of  much 
knowledge  when  all  the  acquisitions  of  Dr.  Baikie  and  his  asscv 
ciates  are  unfolded." 

Khanikofp's  ExPEDirioN  in  Central  Asia. — At  a  recent 
meeting  of  the  American  Oriental  Society  in  New  York,  the 
Corresponding  Secretarv,  Prof.  Wm.  D.  Whitney  of  Yale  Col- 
lege, presented  a  letter  from  the  Chev.  N.  Khanikoff,  dated  Ker- 
man,  Persia,  April  7-19tb,  1859,  in  which  he  speaks  as  foUowiJ 
of  the  journey  which  he  has  just  made. 

"I  have  just  completed,  or  nearly  so,  &  very  interesting  jour- 
ney through  Khorassan,  Western' Afghanistan,  and  Northern 
Seistan.  The  whole  region  traversed  by  the  scientific  expedi- 
tion which  I  have  had  tne  honor  to  conduct  has  been  carefully 
surveyed,  the  situation  of  its  principal  points  has  been  fixed  as- 
tronomically, for  more  than  thirty  points  ascertainment  has  been 
made  of  the  magnetic  coordinates,  and  of  the  intensity  of  mag- 
netism corresponding  therewith,  and  the  profile  of  the  territory 
has  been  determined  by  barometrical  observations  and  trigono- 
metrical measurements.  The  botanical  researches  have  been 
made  by  Prof.  Buuffe,  and  the  geological  investigations  by  M. 
Gobel;  the  oriental  literature,  archaeology,  and  numismatics 
have  fallen  to  my  share,  and  I  hope  soon  to  have  the  pleasure 
of  communicating  to  the  Society  a  succinct  view  of  the  results 
at  which  I  have  arrived.'^  P.  c.  a. 
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Art.  Xn. — 77ie  Oreat  Auroral  Exhibition  of  August  28(A  to 
September  4^  1859. — (2d  Akticle.) 

In  our  last  Number*  we  gave  some  observations  of  this  grand 
auroral  exhibition,  from  a  number  of  stations  widely  distant 
from  each  other.  We  now  put  on  record  some  facts  observed 
respecting  the  influence  of  the  Aurora  upon  the  wires  of  the 
electric  telegraph.  We  hope  in  our  next  Number  to  be  able 
to  communicate  additional  intelligence  respecting  this  Aurora. 

1.  Observations  made  at  Boston^  ifass.j  and  its  vicinity  by  George 
B.  Prescott,  Telegraph  Superintendent. 

My  attention  was  first  called  to  the  possibility  of  the  Aurora 
Borealis  affecting  the  telegraph  wires  in  1847,  while  operating 
the  Morse  (electro-magnetic)  telegraph  at  New  Haven ;  but  I 
was  not  fortunate  enough  to  observe  it  until  the  winter  of  1850. 
At  this  time  I  became  connected  with  Bain's  (electro-chemical) 
telegraph  in  this  city,  and  observed  some  effects  of  the  aurora; 
but,  owing  to  the  feeble  displays,  only  to  a  limited  extent. 

In  September,  1851,  there  was  a  remarkable  display  of  the 
Aurora  Borealis,  which  completely  took  possession  of  all  the  tel- 
egraph lines  running  out  of  the  city,  and  effectually  prevented 
any  ousiness  being  done  over  them  during  its  continuance. 

The  following  winter  there  was  another  remarkable  display, 
which  occurrea  upon  the  19th  of  February,  1852.  I  furnish 
from  data  recorded  in  my  journal  at  that  time  the  following  par- 
ticulars in  regard  to  this  phenomenon. 

The  system  of  telegraphing  used  upon  the  wires  during  the 
observations  of  February,  1852,  was  Bain's  electro-chemical. 
The  circuit  was  what  is  known  as  the  open  circuit, — that  is,  the 
key,  which  throws  the  current  from  the  battery  upon  the  line, 
was  always  open  when  a  message  was  being  received  from  a 
distant  station,  and  the  current  passed  through  the  chemically 
prepared  paper  to  the  earth  without  uniting  with  the  home  bat- 
tery. Each  station  was  furnished  with  its  own  battery,  the  neg- 
tive  pole  of  which  was  invariably  connected  with  the  earth,  and 
the  positive,  by  the  depression  of  the  key,  with  the  line. 

The  line  extended  in  a  direction  nearly  northeast  and  south- 
west. The  paper  was  prepared  with  a  solution  of  cyanid  of  po- 
tassium, made  after  the  following  recipe.  Six  parts  prussiate 
potassa  dissolved  in  water;  two  parts  nitric  acid;  two  of  am- 
monia. This  solution  will  scarcely  color  the  paper,  while  it  will 
render  it  quite  sensitive  to  the  action  of  the  electric  current. 
The  stylus  was  made  of  No.  30  iron  wire.     A  battery  of  ten 
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cups  Grove,  with  the  line  well  insulated,  will  decompose  the 
salts,  and  uniting  with  the  iron  stylus,  leave  a  bright  blue  mark 
upon  the  paper,  at  a  distance  of  230  miles. 

The  positive  pole  only  produces  a  colored  mark ;  the  negative 
bleaches  the  paper. 

When  there  is  no  electric  current  upon  the  wires,  the  pen 
leaves  no  impression  upon  the  paper ;  but  the  slightest  current 
will  produce  decomposition ;  and  the  color  of  the  mark  depends 
upon  the  strength  of  the  current. 

Free  or  common  electricity  produces  no  color  upon  the  paper. 
It  emits  a  bright  spark  in  passing  from  the  stylus  to  the  moist- 
ened paper;  produces  a  quick,  sharp  noise,  like  the  snapping  of 
a  pistol  and  oisappears.  This  effect  is  totally  unlike  that  of  the 
Aurora  Borealis,  as  will  be  seen  from  the  following. 

Thursday,  February  19,  1852.  Towards  evening  a  blue  line 
appeared  upon  the  paper,  which  gradually  ctcw  darker  and 
larger,  until  VkjUmve  of  fire  followed  the  pen,  and  burned  through 
a  dozen  thicknesses  of  the  prepared  paper.  The  paper  was  set 
on  fire  bv  the  flame,  and  produced  considerable  smoke.  The 
current  tnen  subsided  as  gradually  as  it  came  on,  until  it  entirely 
disappeared,  and  was  then  succeeded  by  a  negative  current, 
which  bleached  instead  of  colored,  the  paper ;  this  also  gradu- 
ally increased,  until,  as  with  the  positive  current,  it  burned  the 
paper,  and  then  subsided,  to  be  followed  by  the  positive  current 
again.  This  state  of  things  continued  during  the  entire  evening, 
and  eflFectually  prevented  any  business  being  done  over  the 
wires.  The  current  came  in  waves  of  varying  intensity — light 
at  first,  then  stronger,  until  having  attained  to  the  volume  and 
intensity  of  at  least  two  hundred  Grove  cups,  it  subsided,  and 
was  followed  by  a  current  of  the  reverse  polarity.  This  inva- 
riahly  occurred,  and  may  be  set  down  as  an  established  fact,  that 
the  currents  from  the  Aurora  Borealis  always  change  their  po- 
larity during  every  wave. 

/  have  seen  the  auroral  current  produce  fnagnetism,  decompose 
chemicals,  and  produce  heat  and  fire. 

The  effects  of  the  magnetic  storm  of  August  28th,  1859,  were 
apparent  upon  the  wires  during  a  considenu)le  portion  of  Satur- 
day evening,  and  during  the  entire  day,  Sunday.  At  6  p.  M.  the 
line  to  New  Bedford  (60  miles  in  length,  running  a  little  west  of 
south)  could  be  worked  only  at  intervals,  although,  of  course,  no 
si^ns  of  the  Aurora  Borealis  were  visible  to  the  eye  at  that  hour. 
The  same  was  true  of  the  wires  running  east  through  the  state 
of  Maine  as  well  as  those  running  north  to  Montreal.  The  wire 
between  Boston  and  Fall  Eiver  had  no  battery  connected  with 
it  on  Sunday,  and  yet  there  was  a  current  upon  it  during  the 
entire  day,  which  caused  the  keepers  of  the  electro-magnets  to 
open  and  close  as  the  waves  came  on  and  receded. 
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Upon  the  lines  which  had  batteries  connected  Sunday  eve- 
ning,  it  was  observed  that  the  poles  changed  during  every  wave 
of  the  aurora — each  wave  occupying  from  fifteen  seconds  to  half 
a  miuute.  When  the  poles  of  the  Aurora  were  in  unison  with 
the  poles  of  the  battery  upon  the  line,  the  effect  was  to  increase 
the  current;  but  when  they  were  opposed,  to  neutralize  it.  I 
will  give  my  proofs  of  this  farther  on.  It  is  to  be  observed  that 
the  effects  1  have  illustrated  in  relation  to  the  Aurora  of  August 
28th,  1859,  were  observed  upon  the  Morse  (electro-magnetic)  sys- 
tem. The  same  were,  however,  observed  upon  the  House  and 
Hughes  lines  running  out  of  the  same  ofl&ce. 

It  is  not  true  that  there  is  any  difference  in  the  effect  produced 
upon  the  wires  by  the  Aurora  Borealis,  whether  they  run  east 
and  west,  or  north  and  south.  Lines  running  to  every  point  of 
the  compass  diverge  from  the  office  here  and  were  equally  af- 
fected. Even  the  short  wire  running  from  the  office  in  State 
street  to  the  observatory  in  Cambridge  (five  miles  long)  was 
sensibly  affected. 

In  an  article  which  I  published  in  the  Boston  Journal,  August 
31st,  I  stated  that  the  current  from  the  Aurora  Borealis  could 
have  been  used  for  telegraphic  purposes,  but  I  did  not  imagine 
it  would  be  so  soon  verified  by  the  actual  fact. 

On  Friday,  September  2d,  1859,  upon  commencing  business 
at  8  o'clock  A.  H.  it  was  found  that  all  the  wires  running  out  of 
the  office  were  so  strongly  affected  by  the  auroral  current  as  to 
prevent  any  business  being  done,  except  with  great  difficulty. 
At  this  juncture  it  was  suggested  that  the  batteries  should  be 
cut  ofl^  and  the  wires  simply  connected  with  the  earth.  The 
Boston  operator  accordingly  asked  the  Portland  operator  to  cut 
off  his  battery  and  try  to  work  with  the  auroral  current  alone. 
The  Portland  operator  replied,  "  I  have  done  so.  Will  you  do 
the  same?"  Boston  operator  answered,  " I  have  cut  my  battery 
off  and  connected  the  line  with  the  earth.  We  are  working 
with  the  current  from  the  Aurora  Borealis  alone.  How  do  you 
receive  my  writing?"  *'Very  well  indeed,"  rejoined  the  Port- 
land operator ;  "  much  better  than  with  the  batteries  on.  There 
is  much  less  variation  in  the  current,  and  the  magnets  work 
steadier.  Suppose  we  continue  to  work  so  until  the  Aurora  sub- 
sides ?"  "  Agreed,"  said  the  Boston  operator.  '*  Are  you  ready 
for  business?"  "Yes;  go  ahead,"  was  the  reponse.  The  Bos- 
ton operator  then  commenced  sending  private  dispatches,  which 
he  was  able  to  do  much  better  than  when  the  batteries  were  on, 
and  continued  to  use  the  wire  in  this  manner  for  about  two 
hours,  when,  the  Aurora  having  subsided,  the  batteries  were  re- 
sumed. 

While  this  singular  phenomenon  was  taking  place  upon  the 
wires  between  Boston  and  Portland,  the  operator  at  South  Brain- 
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tree — Miss  Sarali  B.  Allen — ^informed  me  that  she  was  working 
the  wire  between  that  station  and  Fall  River — a  distance  of  about 
forty  miles  south — with  the  auroral  current  alone.  Since  then 
I  have  visited  Fall  River  and  have  the  statement  verified  by  the 
iotelligent  operator  upon  the  railroad  line  at  the  d^pot  in  that 
village. 

The  office  at  the  ddpot  is  about  half  a  mile  from  the  regular 
office  in  the  village.  The  battery  is  kept  at  the  latter  place,  but 
the  operator  at  the  d^pot  is  provided  with  a  button  or  switch, 
by  which  he  can  throw  the  battery  off  the  line,  and  put  the 
wire  in  connection  with  the  ground  at  pleasure.  The  battery  at 
the  other  terminus  of  the  line  is  at  Boston,  but  the  operator  at 
South  Braintree  is  furnished  with  a  similar  switch,  which  enables 
her  to  dispense  with  its  use  at  pleasure.  There  are  no  interme- 
diate batteries;  consequently  if  Fall  River  operator  puts  his 
wire  to  the  earth,  and  the  South  Braintree  operator  puts  her  wire 
to  the  earth,  the  line  is  without  battery,  ana  of  course,  without 
an  electrical  current. 

Such  was  the  state  of  the  line  upon  the  2d  of  September  last, 
when  for  nearly  two  hours,  ihev  held  communication  over  the 
wire  with  the  aid  of  the  celestial  batteries  alone  I 

I  have  restricted  myself  in  this  article  to  facts  observed  by 
mvseir.  I  have  stated  nothing  which  I  am  not  absolutely  certain 
o{|  and  which,  if  necessary,  can  be  proved  by  a  number  of  reliable 
witnesses. 

2.  Observations  made  at  White  River  Junction^  VLj  communicated 
by  J.  H.  NoRRls,  Telegraph  Superintendent, 

During  the  forenoon  of  Sept.  2d,  an  unusual  current  of  vary- 
ing intensity  was  present  most  of  the  time  on  the  wires  of  the 
Vermont  and  Boston  telegraph.  The  polarity  of  this  current 
appeared  to  change  frequently,  sometimes  being  opposite  to  and 
nearly  or  quite  neutralizing  tne  battery  current  when  an  attempt 
was  made  to  use  the  line ;  at  other  times  much  increasing  the 
force  of  the  battery  current  The  auroral  current  produced  the 
same  marks  upon  our  chemical  paper  (we  use  the  Bain  or  chem- 
ical system  of  telegraph)  as  those  produced  by  the  use  of  the 
batteiy.  Signals  and  messages  were  transmitted  between  Boston 
and  Manchester  by  the  sole  use  of  the  auroral  current 

8.  Observations  made  at  Springfield,  Mass.,  by  J.  £.  Selden. 

On  the  evening  of  Aug.  28th,  upon  the  Boston  and  New 
York  circuit,  at  one  moment  there  was  a  yery  heavy  current  on 
the  wire,  and  the  next  none  at  all.  On  the  Albany  and  Spring- 
field circuit,  a  flash  passed  across  from  the  break  key  of  the  tele- 
graph apparatus  to  tne  iron  frame,  the  flame  of  which  was  about 
halt  the  size  of  an  ordinary  jet  of  gas.    It  was  accompanied  hj 
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a  humraing  sound  similar  to  a  heavy  current  passing  between 
two  metal  points  almost  in  contact.  The  heat  was  sufficient  to 
cause  the  smell  of  scorched  wood  and  paint  to  be  plainly  per- 
ceptible. 

[The  observations  at  Springfield,  as  well  as  those  at  New  York 
and  Washington  were  communicated  by  Messrs.  Lewis  and 
Lovett  of  the  New  York  telegraph  office.] 

4.  Observations  made  at  New  York  by  J.  C.  Ckossok,  Telegraph 

operaior. 

On  the  evening  of  Aug.  28th,  at  7i  o'clock,  I  experienced 
considerable  difficulty  in  working,  on  account  of  the  variation  of 
current.  I  could  work  south  by  constantly  altering  the  adjust- 
ment of  my  magnets,  but  the  magnetism  on  the  eastern  circuit 
was  so  nearly  destroyed  that  I  could  do  nothing.  About  tea 
o'clock  I  could  see  nothing  of  the  Aurora  in  the  southern  hemi- 
sphere, yet  the  same  variations  of  current  were  manifest  upon 
the  line  for  an  hour  afterward.  There  was  during  this  time  a 
very  strong  turning  current  from  the  east,  which  resembled  a 
reversed  current  so  much  that  I  disconnected  my  battery  and 
put  on  a  *  ground,'  but  I  could  not  then  get  magnetism  suffi- 
cient to  work  a  simple  armature.  At  12*>  30"*  the  current  from 
the  east  assumed  a  new  feature,  producing  enough  magnetism  to 
work  quite  well,  yet  wavering  and  varying  in  intensity. 

5.  Observations  made  at  Philadelphia^  communicated  by  H.  Em- 
mons Thayer,  Telegraph  Superintendent. 

On  the  evening  of  Aug.  28th,  about  8  o'clock,  w^e  lost  current 
on  all  our  four  wires  running  from  Philadelphia  to  New  York, 
and  we  had  strong  circuit  as  if  from  a  near  ground  connection ; 
but  there  was  no  interruption  on  wires  running  south  to  Balti- 
more and  Washington.  At  9^  10*  the  wires  were  relieved  to  a 
great  extent  from  the  influence  of  the  Aurora,  giving  us  our 
usual  working  current. 

On  testing  wires  at  8  o'clock  on  the  morning  of  Sept.  2d,  I 
found  two  of  our  wires,  those  running  via  Camden  and  Amboy 
to  New  York,  strongly  under  the  influence  of  an  Aurora.  The 
effect  was  different  from  that  of  Aug.  28th.  There  was  an  in- 
tensity of  current  which  gave  a  severe  sJiock  when  testing,  giving 
a  reversed  current,  neutralizing  our  batteries,  and  destroying 
magnetism.  On  removing  the  batteries,  we  had  a  very  strong 
circuit,  giving  powerful  magnetism,  but  could  not  raise  New 
York.  On  the  line  running  from  this  city  to  Pittsburgh,  the 
operator,  Mr.  Steacy,  succeeded  in  transmitting  a  business  mes- 
sage to  Pittsburgh  wholly  on  the  auroral  current.  The  current 
was  changeable,  suddenly  disappearing  and  returning  at  inter- 
vals of  from  five  to  ten  minutes.    The  signals  were  distinct  and 
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the  conversation  lasted  four  or  five  minutes,  the  operators  ex- 
changing remarks  as  to  the  singularity  of  the  phenomenon.  At 
9  A.  iL  all  the  wires  were  relieved  from  the  eifects  of  the  Aurora, 
and  worked  well  as  usual. 

6.  Observations  made  at  Washington,  D.  C,  hy  Frederick  W. 
EoYCE,  Telegraph  operator. 
On  the  evening  of  Aug.  28th  I  had  great  difficulty  in  working 
the  line  to  Eichmond,  Va.  It  seemed  as  if  there  was  a  storm  at 
Biehmond.  I  therefore  abandoned  that  wire,  and  tried  to  work 
the  northern  wire,  but  met  with  the  same  difficulty.  For  five  or 
ten  minutes  I  would  have  no  trouble,  then  the  current  would 
change,  and  become  so  weak  that  it  could  hardly  be  felt.  It 
would  then  gradually  change  to  a  'ground'  so  strong  that  I 
could  not  lift  the  magnet.  The  Aurora  disappeared  at  a  little 
after  10  o'clock,  after  which  we  had  no  difficulty.  During  the 
auroral  display,  I  was  calling  Eichmond,  and  had  one  hand  on 
the  iron  plate.  Happening  to  lean  towards  the  sounder,  which 
is  against  the  wall,  my  forehead  grazed  a  ground  wire.  Imme- 
diately I  received  a  very  severe  electric  shock,  which  stunned  me 
for  an  instant.  An  old  man  who  was  sitting  facing  me,  and  but 
a  few  feet  distant,  said  that  he  saw  a  spark  of  fire  jump  firom  my 
forehead  to  the  sounder. 

7.  Observations  made  at  Pittsburgh,  Pa.,  communicated  by  E.  W. 
Culgan,  Telegraph  manager. 

During  the  Aurora  of  Aug.  28th  the  intensity  of  the  current 
evolved  from  it  varied  very  much,  being  at  times  no  stronger 
than  an  ordinary  battery,  and  then  suddenly  changing  the  poles 
of  the  magnets  it  would  sweep  through  them,  charging  them  to 
their  utmost  capacity,  and  compelling  a  cessation  of  work  while 
it  continued. 

On  the  morning  of  Sept.  gd,  at  my  request  the  Philadelphia 
operator  detached  his  battery,  mine  being  already  off.  We  then 
worked  with  each  other  at  intervals  as  long  as  the  auroral  cur- 
rent continued,  which  varied  from  thirty  to  ninety  seconds. 
During  these  working  intervals  we  exchanged  messages  with 
much  satisfaction,  and  we  ivorked  more  steadily  when  the  batteries 
were  off  than  when  they  were  attached. 

On  the  night  of  Aug.  28th  the  batteries  were  attached,  and  on 
breaking  the  circuit  there  were  seen  not  only  sparks  (that  do  not 
appear  in  the  normal  condition  of  a  working  line)  but  at  inter- 
vals regular  streams  of  fire,  which,  had  they  been  permitted  to 
last  more  than  an  instant,  would  certainly  have  fused  the  plati- 
num points  of  the  key,  and  the  helices  became  so  hot  ihvii  the  hand 
could  not  be  kept  on  them.  These  effects  could  not  have  been 
produced  by  the  batteries. 
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Art.  Xni. — Ori  Numerical  Relations  existing  between  the  Equiva" 
lent  Numbers  of  Elementary  Bodies;  by  M.  Carey  Lea,  Phila- 
delphia.   Part  I, 

(1.) 

The  determination  of  the  chemical  equivalents  of  the  simple 
substances  seems  with  each  new  approach  to  accuracy,  to  destroy 
more  and  more  the  numerical  relations  once  supposed  to  exist 
between  the  equivalent  numbers  of  certain  series  of  elements 
nearly  related  to  each  other  by  their  properties.  If  we  except  the 
series  formed  by  oxygen,  sulphur,  selenium  and  tellurium,  there 
probably  remains  none  of  those  usually  recognized  in  which  the 
numerical  relation  is  rigorously  exact.  Chlorine,  bromine  and 
iodine  are  represented  by  the  numbers  35*5,  80  and  127,  where 
the  difference  between  the  first  and  second  term  is  44:"5,  between 
the  second  and  third,  47.  Lithium,  sodium  and  potassium  have 
the  numbers  6*95,  23,  39*2 ;  difference  of  first  ana  second  terms, 
16*05,  of  second  and  third,  16-20.  Calcium,  strontium  and  ba- 
rium have  20,  43*77  and  68*6 ;  difference  of  first  and  second^ 
23*77,  of  second  and  third,  24*83.  It  can  be  demonstrated  that 
other  relations  exist,  approaching  quite  as  near  to  exactness  as 
these,  and. some  where  the  accuracy  is  perfect. 

Few  of  the  so-called  elements  present  more  directly  marked 
analogies  than  nitrogen,  phosphorus,  arsenic  and  antimony,  and 
the  very  interesting  discoveries  of  Cahours  and  Hofmann  re- 
specting the  phosphorus  bases  have  shown  that  phosphorus  stands 
in  every  respect  intermediate  between  nitrogen  and  arsenic,  form- 
ing compounds  of  the  type  3(C4H3)PHC1,  &c.,  like  the  nitrogen 
compounds  as  well  as  those  of  the  type  ^(C^II  JPO,,  &c.,  like 
those  of  the  arsenic  and  antimony  groups.  These  authors  fur- 
ther observe  that  the  equivalents  of  phosphorus,  arsenic  and  an- 
timony differ  by  nearly  the  same  number  (44  to  45),  but  that 
nitrogen  does  not  exhibit  this  relation.* 

Beyond  the  fact  of  the  approximate  equality  of  these  two  dif- 
ferences, the  analogy  has  never  been  extended.  The  following 
considerations  will  show  that  this  relation  not  only  extends  to 
nitrogen  but  may  be  carried  with  exactness  to  other  elements. 

If  we  form  a  descending  arithmetical  series  beginning  with 
antimony  =120*3,  and  diminishing  by  a  common  difference  of 
45  (45*3  in  one  instance,  44  in  several)  we  shall  find  that  such 
a  series  does  not  cease  with  the  third  term,  P=31,  but  gives  for 
a  fourth  —14,  the  exact  equivalent  of  nitrogen  with  a  negative 
sign.  The  fifth  term  will  be  —59,  the  exact  equivalent  of  tin, 
with  a  negative  sign.  The  sixth  will  be  —104,  or  very  nearly 
the  equivalent  of  lead  (also  with  a  negative  sign).    The  seventh 

♦  Kopp  u.  Will,  Jahreabericht  fiir  1867. 
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—149,  very  nearly  the  double  of  the  equivalent  of  arsenic,  a 

These  results  are  exhibited 


previous  term  in  tne  same  series, 
in  the  following  table. 


DiflTer- 
ences. 


45 

44 

45 

45 

45 

45 

45-! 

45 

45  j 

441 

44 

44 


Calculated 
eqaivalentB. 

120     - 

15     - 


31     - 


-  14 

-  69 
-104 
-^149 
--194 
-239 
-284 
-328 
-372 
-416 


Received 
equivalenUi. 

-  Sb  =  120-3 

-  As  =  75 

-  P  =  81 
.  N  =14 

-  Sn  =  69 

-  Pb=  103-5 

-  2A8=  160 


2Sb=  240-ft 


=  2X164 


2Bi=:  416 


It  will  be  seen  presently  that  the  number  164,  the  eleventh 
term  in  the  above  table,  occurs  also  in  the  ascending  positive 
series,  and  may  represent  the  equivalent  of  a  metal  existing  but 
as  yet  unknown. 

If  we  examine  the  position  occupied  by  antimony,  arsenic, 
phosphorus  and  nitrogen  in  the  electro-chemical  scale  of  Berze- 
lius  we  shall  find  that  in  proportion  as  their  equivalent  numbers 
diminish,  their  properties  become  more  and  more  electro-nega- 
tive ;  a  corresponding  change  is  also  visible  in  the  organic  radi- 
cals which  these  elements  are  capable  of  forming  by  their  union 
with  carbon  and  hydrogen.  The  passage  from  the  positive  to-  the 
negative  sign  in  the  interval  between  phosphorus  and  nitrogen 
is  accompanied  by  a  marked  change  in  the  nature  of  the  organic 
radicals  mto  which  these  elements  enter — 8(C^H5)N  does  not 
possess  the  power  of  combining  directly  with  oxygen,  chlorine 
and  sulphur  which  3(C,H,)P,  3(C,H5)As,  8(C,H,)Sb  exhibit 
in  so  high  a  degree.  The  methyl  compounds  show  the  same 
differences  as  the  ethyL  Standing  between  nitrogen  and  arsenic, 
phosphorus  is  every  way  more  closely  allied  to  the  latter  oi" 
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these  substances,  not  only  by  the  analogies  of  its  organic  radi- 
cals, but  also  by  the  poly  basic  nature  of  phosphoric  acid.*  Al- 
though tin  and  lead  represent  the  further  members  of  the  same 
series  in  reference  to  their  equivalent  numbers,  it  is  evident  that 
the  increase  of  electro-negative  relations  does  not  extend  to  them. 
Moreover  bismuth,  antimony,  arsenic,  phosphorus  and  nitrogen 
at  their  maximum  of  oxydation  combine  with  five  equivalents 
of  oxygen  and  chlorine,  whereas  tin  unites  with  but  two  of  each, 
and  lead  at  most  with  two  of  oxygen  and  one  of  chlorine. 

Again,  if  we  begin  with  phosphorus,  and  form  an  ascending 
series  with  a  common  difference  of  44  (except  in  one  instance), 
we  shall  find  both  the  number  164,  the  double  of  which  consti- 
tuted the  eleventh  term  of  the  preceding  table,  and  also  the 
equivalent  of  bismuth,  the  double  of  which  formed  the  thirteenth, 
term  of  the  same  table. 


DiflTer-    Calculated 
encea.    equivalents. 

31 


W 


45 
44 
44 


76 

120 

,164 


Received 
equivalents. 

P  =  31 
A8=  76 

Sb=120-3 


208  -        -        Bi=208 

These  four  elements  exhibit  strong  analogies  and  are  all  iso- 
morphous  with  each  other. 

If,  taking  mercury  as  a  startinff  point,  we  subtract  the  number 
44  from  each  term  to  find  the  following  one,  we  shall  obtain  the 
series — 

DlfTer-   Calculated  Received 

ences.    equivalents.  equivalents. 

;  100  -        -        Hg=100 

,66  -        -        Cd=  6Q 

12  -        -        Mg=  12 


44 

44 


44 


(  -32 


Zn  =  82-6 


The  salts  of  the  protoxyds  of  the  three  last  of  these  metals 
are  isomorphous.  It  may  seem  forced  to  place  mercury  in  the 
same  group,  but  its  analogies  with  zinc  are  perhaps  as  strong  as 
those  which  it  exhibits  with  silver,  next  to  which  it  has  usually 
been  classed,  principally  because  the  oxyds  of  both  metals  are 
reduced  by  heat.  Mercury,  like  zinc,  cadmium  and  certain  other 
metals,  is  capable  of  replacing  an  atom  of  hydrogen  in  hydrid  of 
ethyl,  C^HjH,  and  of  producing  in  this  manner  the  conjug^ 

«  See  the  very  interesting  paper  of  Cahoun  and  Hofmann  above  referred  to. 
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organic  radical  mercur-ethyl,  C^H^Hg,  analogous  to  zinc-ethyl, 
C^JE^Zn.  This  compound  has  recently  been  isolated  by  Buck- 
ton.*  Silver  does  not  appear  to  be  capable  of  a  similar  substi- 
tution ;  when  chlorid  of  ethyl  is  made  to  react  upon  zinc-ethyl 
the  products  are  ethyl,  chlorid  of  zinc  and  metallic  silver.  It 
has  latel  V  been  shown  by  Hallwachs  and  Schafarik  that  mag- 
nesium rorms  an  ethyl-magnesium.t  These  metals  arQ  likewise 
all  volatile,  and  it  has  been  shown  by  H.  StC.  Deville  that  mag- 
nesiuni,  like  the  others,  is  readily  distilled. 

It  is  not  a  little  curious  that  the  numerically  negative  mem- 
bers of  this  series  lead  into  the  positive  members  of  the  fore- 
going ;  if  we  continue  the  subtraction  of  44,  we  find  for  the 
'  fifth  number  76,  or  nearly  the  equivalent  for  arsenic,  for  the 
sixth  120,  very  nearly  that  of  antimony,  for  the  seventh  164, 
corresponding,  as  before  remarked,  with  a  possible  undiscovered 
metal,  and  for  the  eighth  208,  or  exactly  the  equivalent  of  bis- 
muth. The  two  series  thus  naturally  lead  to  each  other.  The 
equivalent  for  arsenic  given  by  L.  Gmelin,  viz.  754,  accords 
more  nearly  with  some  of  these  series  and  renders  them  more 
exact  than  that  adopted  by  the  Jahresbericht  which  has  been 
here  employed. 

The  members  of  these  two  analogous  series  are  further  united 
by  the  fact  that  all  of  them,  eleven  in  number,  are  capable  of 
uniting  with  the  hydro-carbons  of  the  methyl,  ethyl,  &c.  type 
to  form  powerful  organic  metals,  and  that  this,  capacity  appears 
to  be  limited  to  these  elements  alone.:|: 

(2.) 

The  magnesia  group  includes  a  well  marked  natural  family  of 
metals,  whose  oxyds  having  the  constitution  RO  are  related  with 
each  other  by  isomorphism.  The  equivalents  of  these  metals, 
according  to  the  most  recent  determinations,  are  as  follows: 

Chromium,  26*7 

Zinc,  32*6 

Cadmium,    56* 

31-7 

103-6 

[Some  of  the  elements  here  enumerated  are  found  also  in  the 
foregoing  or  following  series.  It  need  scarcely  be  remarked 
that  no  absolute  classification  into  groups  is  possible ;  lead  for 
instance  is  in  some  of  its  combinations  isomorphous  with  the 
bwium  group,  in  others  with  the  magnesia,  copper  in  grey  cop- 

*  See  this  Joonial,  [2],  zxYiii,  146.  f  This  Journal,  [2],  zzviii,  147. 

i  lliere  appears  some  reason  to  belieye  that  an  ethyl-aluminam  may  exist, 
ynUtk  woold  form  an  exception  to  this  law.  If  so,  the  same  property  may  ponibly 
he  eztaoded  to  others  of  the  metals  of  the  earths. 


Magnesium, 

12 

Manganese, 

27-6 

Iron, 

28 

Cobalt, 

29-5 

Nickel, 

29-6 

Uranium, 

60 
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per  ore  is  isomorphous  with  silver,  while  its  carbonate,  sulphate 
and  seleniate  are  isomorphous  with  those  of  the  magnesia  group.] 
The  equivalents  of  the  above  metals  are  related  in  the  following 
manner  by  the  number  44 : 


Cu  31-7 
Mgl2- 

43-7 

Zn  32-6 
Mgl2 

44-6 

Cd  56 
-Mg  12 

44 

U    60 
Mn  27-6 

U   60 
Fe28 

U   60 
Co  29-6 

87-5,  ^=43-75 

88^    i=44 

89-5,  i=44-75 

U  60 
Ni  29-6 

U  60 
Cr  26-7 

Pb  103-5 
-U     60 

89-6,  i=43-o 

86-7,  ^=43-35 

43-5 

Cd66 
Zn  32-6 

Cd66 
Cu  31-7 

Pb  103-5 
Fe    28 

88-6,  iz=44-3  87-7,  ^=43-9  131-5,  ^=43-8 

and  so  likewise  by  adding  to  the  equivalent  of  lead,  the  equiv- 
alents of  manganese,  cobalt,  nickel,  and  chromium,  we  obtain 
in  each  case  a  number  almost  exactly  equal  to  three  times  the 
number  44. 

To  sum  up :  with  Cu  and  Mg,  Zn  and  Mg  the  sum  of  each 
pair  is  44  nearly. 

With  Cd  and  Mg,  Pb  and  Ur,  the  difference  of  each  pair  is 
44  or  nearly. 

With  U  and  Mg,  TJ  and  Fe,  U  and  Co,  U  and  Ni,  U  and  Or, 
Cd  and  Zn,  the  mean  term  is  44  or  nearly. 

With  Pb  and  Mn,  Pb  and  Fe,  Pb  and  Ni,  Pb  and  Co,  Pb  and 
Cr,  the  sum  of  each  pair  is  three  times  44  nearly. 

It  has  been  before  pointed  out  that  the  strong  analogy  exist- 
ing between  Mg,  Cd  and  Zn  extends  to  their  equivalents,  that 
of  Mg  being  added  to  that  of  Zn  gives  the  number  44  nearly, 
subtracted  from  that  of  Cd,  44  exactly. 

(3.) 
The  following  metals  may  be  classed  together  as  tending  to 
form  acids : 


Tin,  59 

Titanium,  25 
Tantalum,  68*6 
Tungsten,  92 


Vanadium,      68-8 
Molybdenum,  48 
Tellurium,       64 
Niobium,         48-82* 


Relations  depending  upon  the  number  44  exist  between  these 
equivalents. 

•  Br  the  recent  determiiuitioD  of  H.  Rote,  Poggendorff,  dy,  eztin  this  Jour- 
Ml,  [2],  javii,  127. 
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K  from  Ta  68-6  we  subtract  Ti  26,  the  remainder  is  43*6,  44 
nearly. 

K  firom  V  68-8  we  subtract  Ti  25  the  remainder  is  438,  44 
nearly. 

If  from  W  92  we  subtract  Mo  48  the  remainder  is  44  exactly. 

If  fix>m  W  92  we  subtract  Nb  48*82  the  remainder  is  4318. 

If  to  Te  64  we  add  Ti  25  the  sum  89  is  twice  44  nearly. 

If  to  Te  64  we  add  Ta  68  the  sum  132-6  is  three  times  44 
Tcry  nearly. 

If  to  Te  64  we  add  V  688  the  sum  132*8  is  three  times  44 
very  nearly. 

If  the  equivalent  of  Sn=59  be  multiplied  by  f  the  result  is 
44-26,  in  other  words  3Sn=4x44-25. 

If  we  add  Sn 59,  Ta 68*6,  W  92,  V  688  and  Te  64,  the  result 
is  352*4  8x11—352. 

If  we  add  Ta  68-6,  Nb  4882,  Sn  59,  we  have  176-42,  4x44= 
176. 

If  we  add  Ta  68-6,  Mo  48,  Sn  59,  we  have  175-6,  44x4=176. 

If  we  add  W  92,  2Te  128,  we  have  220,  6x44=220. 

If  we  add  Ta  686,  Mo  48,  2Sn  118,  V  68-8,  Nb  4882,  we 
have  352-22,  8X44=352. 

These  analogies,  though  many  are  very  complex,  approach 
exceedingly  near  to  absolute  exactness ;  in  the  last  for  mstance 
the  difference  amounts  to  only  y^Vr  ^^  ^^^  whole  amount. 

(4.) 
If  commencing  with  gold,  Au=197,  we  form  a  diminishing 
series  with  a  common  difference  of  44'5,  we  shall  jSnd  for  its 
terms — 

Differ-    Calculated  Received 

ences.    equivalents.  equivalent*. 

197  -        -        Au=:197 


44-5  1 

44-5 

44-5 


152S 


;  108  -         -         Ag=108 


63-5  -  -  €a=  63-4 
The  equivalent  of  Cu  has  been  here  taken  at  double  that  usu- 
ally employed,  or  that  which  results  from  taking  the  first  oxyd 
of  copper  as  CuO,  a  view  formerly  entertained  by  Berzelius,  L. 
Gmelin  and  other  distinguished  chemists.*  It  is  doubtful  if  this 
be  not  the  true  equivalent ;  in  grey  copper  ore,  if  we  consider 
Cu  as  82*7  we  must  admit  that  one  equivalent  of  silver  is  replaced 
bv  two  of  copper,  which  is  improbable.  Moreover  the  two  sul- 
pirides, AgS  and  €uS  (€u=63'4)  are  isomorphouaf 

*  TbomaoD,  Inorganic  GL,  i,  692. 

f  Ix  Qmelin,  Handbook,  i,  96.    The  recent  ezperimentfl  of  Cannizaro  gire  addi- 
tioDal  reaaoo  for  doubling  the  equivalent  of  copper. 
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Viewed  in  this  light  the  above  series  approaches  very  near  to 
exactness,  and  may  probably  be  wholly  so,  for  the  equivalent  of 
copper  is  by  no  means  positively  known.  Dumas  recent  re- 
searches were  too  unconcordant  to  permit  him  to  offer  a  positive 
opinion.  It  will  be  shown  further  on  that  these  metals,  as  well 
as  many  others  here  grouped  together  by  relations  depending 
upon  a  number  approximating  to  44-5,  are  also  united  by  analo- 
gies of  atomic  volume. 

The  second  number  in  the  above  series,  152*5,  does  not  cor- 
respond with  the  equivalent  of  any  known  element,  and  it,  like 
the  number  164,  which  occurs  twice  in  the  nitrogen  series,  may 
represent  the  equivalent  of  some  elementary  body  as  yet  un- 
known. In  the  second  part  of  this  paper,  an  additional  argument 
will  be  presented  in  favor  of  the  possible  existence  of  two  ele- 
ments having  these  equivalent  numbers. 

The  same  relation  may  be  extended  with  more  or  less  approx- 
imation to  the  platinum  group,  which  naturally  subdivides  itself 
into  two  families:  the  members  of  each  family  have  very  nearly 
the  same  equivalents,  and  the  difference  between  the  equivalents 
of  the  two  families  approaches  to  45. 


Rhodium, 

62-2 

Platinum, 

98-7 

Ruthenium, 

52-2 

Iridium, 

99 

Palladium, 

,63-3 

Osmium, 

99-6 

The  difference  between  the  equivalents  of  platinum  and.  pallad- 
ium is  45*4,  the  rest  vary  a  little  more. 

The  elements,  carbon,  boron  and  silicium,  are  united  by  the 
number  44  in  the  following  manner:  if  we  take  Gerhardt's 
equivalent  for  carbon  6=12,  the  sum  of  the  equivalents  of  these 
three  substances  amounts  to  44  exactly. 

Carbon  (€l),  12 

Boron,  11* 

Silicium,  21' 

IT 

With  respect  to  the  metals  of  the  earths  and  alkaline  earths, 
magnesium  and  calcium  have  been  considered  elsewhere,  yttri- 
um, erbium  and  terbium,  and  the  cerite  metals  have  not  yet  been 
sufficiently  examined,  the  equivalents  of  the  three  first  have  in 
fact  not  yet  been  determined,  thorium  exhibits  a  relation  which 
will  be  hereafter  pointed  out;  there  remain  therefore  glucinum, 
aluminium  and  zirconium.  The  equivalents  of  these  metals, 
viz.  4*7,  13'7  and  22*4  are  evidently  too  small  to  follow  pre- 
cisely the  same  law  which  governs  the  various  series  previously 
considered,  but  that  it  extends  also  to  them  becomes  evident 

*  As  determined  by  Deville  by  analyaea  of  bromid  of  boron. 
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by  multiplying  their  equivalents  by  5,  when  they  form  a  series 
analogous  to  the  foregoing. 

Dillbrences. 

23-6   -         -         6G  =:  23-5 


45 
45 


68-5   -         -         6A1=   68-5 

I  113-5  -         -         6Zr=112- 

<5.) 

If  we  take  the  equivalent  of  nitrogen,  add  to  it  three  times  45 
and  divide  by  8,  we  shall  have  nearly  the  equivalent  of  fluorine, 
and  by  continuing  nearly  in  the  same  manner,  we  obtain  those 
of  chlorine,  bromine  and  ic  ^' 


,  iodine. 
14+3X45 

8 
14+6X45 


=  18-62,     F]=  19 
=    35-5,     Cl=  35-5 
il±^2<l£      =80-5.     Br=80 

2X14+22X45^,  j^,27 

8  ' 

(6.) 

Several  elements,  taken  in  pairs,  have  equivalents  which  differ 
from  each  other  by  a  number  approximating  to  45. 

Na23      +  45-6  =  Ba  686 

Be    4-7  +  43-3  =  Di  48 

Ti    25     +  43-6  =  V  68-6 

CI    35-6  +  44-5  =  Br  80 

Al    13-Y  +  45-9  =  Th  69-6 

Zr    22-4  -f  46-4  =  Ba  68-6 

(7.) 

At  the  commencement  of  this  paper  reference  was  made  to 
the  well  known  numerical  relations  existing  between  Li,  Na,  K; 
Ca,  Sr,  Ba;  CI,  Br,  I.  Inexact  as  are  these  (with  the  exception 
of  the  first  which  approaches  tolerably  near),  the  strong  analo- 
gies which  exist  between  the  substances  themselves,  give  to 
their  relations  an  interest  which  they  would  not  otherwise  pos- 
sess, and  it  is  to  be  remarked  that  they  all  belong  to  that  class 
which  it  has  been  the  object  of  this  paper  to  develop,  viz.,  those 
depending  upon  the  number  44-45. 

1.  The  equivalent  of  sodium  is  well  known  to  be  nearly  a 
mean  between  those  of  lithium  or  potassium — if  the  equivalent 

fiCCOND  SERIES,  Vol.  XXIX,  No.  86.— JAN.,  1860. 

14 
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of  lithium  be  added  to  that  of  potassium,  or  if  that  of  sodium 
be  doubled,  a  number  is  obtained  in  either  case  approaching 
nearly  to  45. 

2.  The  equivalent  of  strontium  is  nearly  a  mean  between 
those  of  calcium  and  barium :  Sr=48'75,  naif  the  sum  of  Ba 
68*6  and  Ca  20  is  44*3 ;  in  either  case  44  nearly. 

8.  The  equivalent  of  chlorine,  35'5,  subtracted  from  that  of 
bromine,  80,  gives  44*5.  The  equivalent  of  bromine  subtracted 
from  that  of  iodine  gives  47. 

(8.) 

With  respect  to  three  of  the  groups  already  considered,  a  fur- 
ther relation  exists.  For  greater  clearness  the  groups  in  ques- 
tion have  been  arranged  in  the  following  table : 


Difibr- 
eoces. 


44 


44 


44 


Group  A. 

100    Hg=100 
66    Cd=  66 

12     Mg=:  12 

■   -82     Zn=  32-6 


44 


Group  C. 
92    W=  92 

48    Mo=  48 


Differ- 
ences. 

44- 
44- 

45- 

I 
44- 


Group  B. 


46- 


45 


44*5 


208 
164 

12\) 

15 

31 

-14 


-69 


Bi  =208 

Sb  =120-3 
As=  76 
P  =  31 

N  =  14 
Sn=  69 


-103-5     Pb  =103-6 


If  to  the  equivalent  of  the  substances  forming  series  A,  we 
add  successively  to  each  term  the  equivalent  of  fluorine,  we 
shall  obtain  four  corresponding  terms  of  series  B. 

Mercury  100     Cadmium  66      Magnesium  12     Zinc       —32*6 
Fluorine    19     Fluorine    19     Fluorine      19     Fluorine     19 

"iii  "75  "31  IT3-6 

Antimony  120*3     Arsenic  75      Phosphorus  31      Nitrogen   14 

Further :  If  to  two  corresponding  terms  of  series  A  we  add 
the  equivalent  of  chlorine,  we  shall  obtain  the  two  terms  of  se- 
ries C. 

Cadmium  56  Magnesium    12 

Chlorine    35-6  Chlorine        35*6 


91-6 
Tungsten  92 


47-6 

Molybdenum  48 
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And  if  to  two  terms  of  the  same  series  A  we  add  the  equiva- 
lent of  bromine,  we  also  find  the  terms  of  series  C. 

Magnedam  12  —Zinc        «-82'5 

Bromine      80  Bromine         80 

Tungsten     92  Molybdenum  48 

If  we  add  respectively  the  four  terms  of  series  A  with  the 
four  corresponding  terms  of  series  ||,  we  shall  in  each  case  obtain 
a  number  which  is  very  nearly  twice  forty-four ;  that  is,  the  mean 
of  each  pair  of  series  is  44  nearly. 

—Zinc  —82*6      Magnesia  12      Cadmium     56      Mercury    100 

Antimony  120*3      Arsenic    75      Phoephorus  31     -Nitrogen -14 

88*7  87  87  86 

It  will  be  remarked  that  where  a  series  leads  to  the  equivalent 
of  an  element,  but  with  a  negative  sign,  that  negative  sign  has 
been  in  all  cases,  preserved  in  the  further  examination  of  its 
numerical  relations. 

(9.) 

It  is  evident  that  the  number  44 — 45  plavs  an  important  part 
in  the  science  of  stoichiometry,  and  the  relations  wnich  depend 
upon  it  are  supported,  in  some  cases  at  least,  in  a  remarkable 
manner,  by  ansuogies  of  atomic  volume.  That  such  analogies 
are  a  support  becomes  evident  from  the  following  considerations. 

Solids  and  liquids  are  very  far  from  being  governed  by  the 
laws  which  determine  the  combinations  of  gases,  in  volumes 
either  equal  or  having  some  very  simple  relation  to  one  another. 
Therefore,  if  we  find  that  in  some  few  instances  such  a  relation 
does  hold  good  with  solid  substances,  we  may  naturally  expect 
to  find  a  close  relationship  existing  between  those  substances 
thus  united.  We  may  even  be  permitted,  by  way  of  hypothesis, 
to  advance  a  step  further,  and  finding  that  a  given  volume  of 
silver  unites  with  a  given  volume  of  oxygen,  and  that  the  same 
volume  of  gold  unites  with  precisely  the  same  volume  of  oxygen. 
to  conjecture  that  gold  may  difiFer  from  silver  only  by  a  third 
substance,  which  unites  with  the  silver  without  increasing  its 
volume,  or  affecting  the  amount  of  oxygen  which  it  is  capable  of 
saturating,  but  which,  on  the  other  hand,  alters  its  chemical 
equivalent,  its  specific  gravity,  and  other  physical  characters. 

Moreover,  if  we  find  that  by  subtractmg  from  the  chemical 
equivalent  of  silver,  half  the  difference  between  the  equivalents 
of  silver  and  gold,  we  obtain  the  equivalent  of  a  third  metal, 
copper  (6u=68'4),  which  also,  under  equal  volumes,  combines 
with  a  quantity  of  oxygen  expressed  by  a  very  simple  relation 
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with  that  capable  of  saturating  gold  and  silver,  we  may  at  least 
speculate  that  the  three  may  form  a  series  consisting  of  two  sub- 
stances combined  in  diflferent  proportions.  It  is  true  that  we 
must  be  extremely  cautious  about  venturing  upon  hypotheses 
involving  a  compound  constitution  of  bodies  which  all  our  eflfbrts 
have  hitherto  proved  ineflfectual  to  decompose,  but  on  the  other 
hand  it  must  be  admitted  that  when  we  nnd  so-called  elements 
arranging  themselves  into  a  series  of  terms  having  a  common 
difference,  and  when  we  find  the  terms  of  these  series  united  by 
equality  or  simple  relation  of  atomic  volume,  we  cannot  grant 
that  their  elementary  nature  has  been  absolutely  established. 

The  following  substances  combine  relations  of  chemical  equiv- 
alents already  pointed  out,  with  analogies  of  atomic  volume : 


Differences  of 

Atomicf 

Relation  of 

Equiyalent& 

volume. 

At  vol 

Nitrogen,     -        -        - 

14*42 

2 

45» 

Phosphorus  (vapor),     - 

7-01 

1 

44 

^  Arsenic  (vapor),   - 

7-07 

1 

,Lead.          .        -        - 

000 

1 

44'6* 

Tin,            -        -        - 

809 

1 

45*     - 

45 

Nitrogen, 

Phosphorui,    "     -        - 

17-7 

2. 

44 

Arsenic, 

12-68 

-       * 

46-3    ■ 

Ql'1 

Antimony, 

18-— 

2 

or  twice  43*85  " 

'Bismuth,    - 

2M8 

-        i 

(Where  phosphorus,  arsenic,  &c.,  are  compared  in  the  solid 
state,  the  unit  of  relation  is  of  course  different).  It  has  been 
already  remarked  that  in  point  of  chemical  relations  generally, 
lead  and  tin  are  less  closely  united  with  the  series  than  the  other 
members  composing  it,  but  the  relation  between  the  atomic  vol- 
umes of  lead  and  antimony,  the  latter  almost  the  last  term  at  the 
other  end  of  the  series,  is  almost  absolutely  exact.  Nitrogen  is 
of  course  omitted  in  the  second  table,  as  we  do  not  know  what 
would  be  its  atomic  volume  in  the  solid  state. 

*  In  the  cases  of  Ditrogen,  tin  and  lead,  the  equivalents  are  taken  with  a  negative 
Bgn,  as  before  explained. 

f  The  numbers  here  given  for  the  atomic  volumes  are  calculated  from  the  speeifio 
gravities  adopted  in  Gmelln's  Handbook,  and  the  lateat  and  most  reliable  determin- 
ations of  chemical  equivalents. 
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Differenoea 


Atomic  Relation  of 

Volume.  At.  Vol 


44|. 


89  or      «^^^^'        -        -        -  ^^-2^  -  -  ^ 

twice  44-5  Igjj^^^^      .         .         .  10-35  -  -  1 
44-6- 

'  Copper  (€u=63-4),   -  7-27  -  -  f 

It  will  be  observed  that  the  difference  between  the  equivalents 
of  copper  and  silver  approaches  very  near  to  absolute  exactness 
with  half  the  difference  between  the  equivalents  of  silver  and 
gold,  and  as  the  equivalent  of  copper  is  by  no  means  positively 
settled,  the  relation  may  be  rigorously  exact.  If  we  take  the 
mean  between  the  number  adopted  by  £.  Gmelin  and  that  adopted 
by  the  Jahresbericht  (always  considering  cuprous  oxyd  as  ^uO), 
we  shall  have  for  the  difference  between  the  equivalents  of  cop- 
per and  silver  the  number  44*5,  half  the  difference  between  the 
equivalents  of  silver  and  gold,  with  mathematical  exactness. 

Tv;4r«».^«^  Atomic  Relation  of 

^^'^^^"^  yolmne.  At.  vol. 

( Tungsten,  -        -  6*28     -        -     1 

!  Molybdenum,     -  6*68     -        -     1 

In  the  series  Hg,  Cd,  Mg,  Zn,  similar  analogies  are  not  well 
marked :  the  atomic  volumes  of  the  three  first  metals  are  not 
very  far  apart, 

Atomic  volame . 
Hg,    -  -  -  -  1'SI 

Mg,*  -  -  -  6-85 

Cd,     -  -  -  -  6-48 

but  the  atomic  volume  of  zinc  differs  considerably ;  it  is  4*72. 

In  each  of  these  different  series,  each  term  differs  in  its  equiv- 
alent by  the  number  45  or  a  number  approaching  very  near  to 
45,  and  yet  the  addition  of  this  large  amount  of  matter  is  in 
most  cases  accompanied  by  no  change  in  volume,  or  when  a 
change  takes  place,  it  is  expressed  by  some  pimple  relation  to 
the  original  volume.  Some  of  these  relations  of  atomic  volume 
are  well  known  and  are  only  here  presented  in  view  of  the  con- 
firmation which  they  afford  of  the  series  here  established,  but  it 
is  believed  that  the  connection  of  the  atomic  volume  of  copper 
with  those  of  gold  and  silver,  and  of  those  of  tin  and  lead  with 
those  of  the  elements  of  the  antimony  group  are  pointed  out  for 
the  first  time. 

Ammermiiller  has  noticed  a  fact  not  wholly  dissimilar  from 
this  in  the  case  of  protoxyds  of  copper,  mercury,  tin  and  lead, 
which  combine  with  a  second  equivalent  of  oxygen  without 
change  of  atomic  volume,  the  density  alone  increasing.  But 
acooraing  to  L.  Gmelin,  the  specific  gravities  on  which  he  based 

*  Taking  the  sp.  gr.  of  magnesium  at  l'T5  as  determined  by  Deville. 
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his  calculations  are  too  unreliable  to  render  the  &ct  well  estab- 
lished. 

The  numbers  adopted  for  the  equivalents  in  the  foregoinff  cal- 
culations are  those  obtained  by  the  latest  and  most  reliable  de- 
terminations;  they  are  taken  from  the  table  contained  in  the 
Jahresbericht  der  Chemie  of  Kopp  &  Will  for  1857,  published  in 
August,  1868,  and  the  last  which  the  author  has  been  able  to 
obtain  at  the  time  of  concluding  this  paper,  and  have  been  in 
no  case  altered  or  modified  in  the  slightest  degree  with  a  view 
to  preserve  or  increase  numerical  relations,  which  by  slight 
changes  of  this  kind  can  be  often  rendered  much  more  synmiet- 
rical.  Dumas,  in  one  of  his  highly  interesting  papers  on  this 
subject*  (Comptes  Rendus,  xlv,  709,  extracted  in  Kopp  and 
Will's  Jahr.  1857)  in  his  series  a+xd+vdf,  adopts  the  equiva- 
lente  N=14,  P=31,  As=75,  Sb=119,  Bi  207  (see  Jahresbericht, 
p.  85,  where  the  equivalent  of  Bi  is  erroneously  printed  108,  by 
substitution  of  the  values  given  for  a,a5,y,d,  and  d',  207  is  ob- 
tained): whereas  the  equivalent  of  Sb  as  lately  found  by  K. 
Schneider,  confirmed  by  H.  Rose,  and  adopted  by  Kopp  &  Will 
is  120-8.  In  another  place  (Comptes  Bendus,  XLVii,  1027)  Du- 
mas has  taken  the  equivalent  of  the  same  metal  at  122,  thus 
adopting  alternately  the  numbers  119  and  122,  neither  the  true 
one,  according  to  the  exigencies  of  the  two  series.  The  equiv- 
alent number  of  bismuth  in  the  series  just  mentioned  is  taken 
at  207,  whereas  it  should  be  208.  In  the  series  a+a:d  we  find 
Mg=12,  Ca=20,  Sr=44,  Ba  68,  Pb  104— the  last  three  should 
be  Sr  43-77,  Ba  68-6,  Pb  108-5.    So  with  Li,  Na,  K,  V,  Zr,  Ac. 

In  the  foregoing  tables  the  calculated  and  received  equivalents 
are  placed  by  side  of  each  other  for  comparison.  iTie  difier- 
ences  rarely  exceed  the  possible  errors  in  the  determination  of 
chemical  equivalents,  respecting  some  of  which  there  is  still 
much  doubt.  Dumas,  in  the  paper  above  referred  to,  gives  the 
results  of  many  new  determinations  by  himself,  and  arrives  at 
the  number  26  for  both  chrome  and  manganese,  instead  of  the 
ordinarily  received  Cr=26-7,  Mn=27-5.  For  copper  his  results 
disagreed  too  much  to  lead  him  to  any  positive  conclusion. 

The  analogies  here  presented,  all  depending  upon  the  same  or 
approximately  the  same  nimiber,  extend  therefore — 
To  the  series  Pb,  Sd,  N,  P,  As,  Sb,  Bi. 
To  the  series  Hg,  Cd,  Mg,  Zn. 
To  the  series  Au,  Ag,  6u. 
To  the  magnesia  group,  including  Mn,  Fe,  Co,  Ni,  U,  Co,  and  some  of 

the  metals  also  classed  in  the  three  preceding  series. 

*  The  interesting  paper  of  Prof.  Cooke  (Memoirs  Amer.  Ac,  2d  ser.,  vol  t^  to 
which  the  aathor^s  attention  has  been  called  since  concluding  this  paper,  irill  be 
more  particularly  referred  to  io  the  Second  Part. 
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To  the  meUls  belonging  to  the  group  Ti,  Ta,  W,  V,  Mo,  Te  and  No ;  Sn 

belongs  also  to  this  series  as  well  as  to  the  first. 
To  the  platinum  group,  Rh,  Ru,  Pd,  Pt,  Ir,  Os. 
To  €,  B,  Si. 
To  G,  Al,  Zr. 

The  differences  between  CI  and  Br,  Br  and  I,  approximate  to  the  same 
number,  as  likewise  do  the* relations  between  Li,  Na  and  E,  and  be- 
tween Ca,  Sr  and  Ba. 

This  relation,  therefore,  extends  to  no  less  than  forty-eight  of 
the  elementary  bodies :  to  all  except  those  as  yet  imperfectly 
understood,  most  of  which  may  yet  range  themselves  under  the 
same  law,  and  except  the  oxygen  group,  oxygen,  sulphur,  sele- 
nium and  tellurium,  substances  which  stand  alone  and  unmis- 
takably apart  &om  the  other  elements. 

Philadftlphis,  Kov.  10, 1859. 


Abt.  XrV. — Semarks  on  the  Dissolution  of  Field  Ice ;  by  Chas. 
Whittlesey,  of  Cleveland,  Ohio. 

The  interesting  paper  of  Col.  Totten,  U.  S.  A.,  in  the  November 
number  of  this  Journal  for  1859,  upon  the  rapid  disappearance 
of  ice  in  the  northern  lakes,  recalls  some  observations  that  I  had 
an  opportunity  to  make  on  Lake  Superior  a  few  years  since. 

On  the  8th  of  March,  1855,  the  inhabitants  of  Eagle  Eiver,  a 
village  in  Haughton  County,  situated  upon  the  most  northerlj 
part  of  Point  Kewenaw,  were  engaged  in  procuring  ice  for  their 
summer  use.  The  severity  of  winter  in  that  latitude  (47°  22' 
north)  had  so  fox  relaxed,  that  the  surface  of  the  field  was 
slightly  porous  from  the  direct  action  of  the  sun.  There  had 
been  no  rain ;  the  atmosphere  was  clear  and  cool,  but  on  the 
sunny  side  of  houses  and  other  objects  the  snow  melted  rapidly 
in  the  day  time.  , 

Below  the  soft  and  moist  surface, 
at  a  few  inches  in  depth,  the  ice  was 
solid  and  pure  to  the  bottom,  its  thick- 
ness being  thirty  inches.  The  blocks 
which  the  people  were  cutting  out, 
were  taken  about  1000  feet  from  the 
shore.  One  of  them  nearly  in  the 
form  of  a  cube,  of  thirty  inches  on 
each  face,  was  suffered  to  lie  ujpon  the  ^^^^  ^,  .^^  3,  ,,,,,^^^^^ 
unbroken  ice,  its  natural  surface  up-  aa,  uppcr»urfac«. 

permost,  as  represented  in  the  figure  here  inserted. 

I  was  thus  enabled  to  take  a  direct  view  of  the  progress  of  its 
decay,  as  no  doubt  others  have  done  many  times,  upon  these 
lakes.    As  the  force  of  the  sun  increased,  the  porous  part  on  the 
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surface  increased  rapidly  in  depth,  lines  or  planes  of  separa- 
tion extending  downward  from  it  into  the  hitnerto  transparent 
and  homogeneous  mass.  There  were  not  at  any  time  horizontal 
planes  visible,  indicating  layers  or  lamination,  in  the  original 
structure.  A  thin  film  of  matter  followed  each  newly  formed 
crevice  downwards,  and  bubbles  of  air  rose  continually  through 
the  same  to  the  surface.  These  planes  of  division  converged 
below,  giving  the  block  the  appearance  above  represented,  of  in- 
verted spikes  or  rudely  formed  pyramids,  with  their  bases  upward. 

By  ten  o'clock  a.  m.  the  upper  half  of  the  block  was  divided 
in  this  manner.  The  figures  were  somewhat  regular  and  were 
principally  triangular  and  rectangular,  reminding  me  of  the  im- 
perfectly columnar  red  trap,  of  the  north  shore  of  Lake  Superior. 
By  noon  the  block  was  so  far  disintegrated  that  it  fell  to  pieces 
under  a  single  blow,  and  remained  a  pile  of  roughly  formed 
spikes,  pyramids  and  prisms  of  various  lengths.  After  this  as 
so  much  new  surface  was  exposed  to  the  sun  it  melted  verv  fast 
The  newly  cut  ice  was  still  solid  and  clear  except  a  few  inches 
at  the  surface. 

There  seemed  to  be  in  the  block  that  had  so  suddenly  lost  its 
form  and  solidity,  a  process  of  contraction,  arising  from  an  in- 
crease of  temperature.  I  presume  that  this  appearance  can  be 
thus  accountea  for.  No  doubt  the  planes  of  division  existed  in 
the  solid  ice,  as  results  of  the  crystallization  in  freezing.  The 
general  law  of  structure  in  all  masses  slowly  crystallizing  from 
a  state  of  fusion  is  the  production  of  a  prismatic  structure  per- 
pendicular to  the  cooling  surfaces.  Basalt  assumes  its  polygonal 
figures  in  obedience  to  the  same  law,  and  the  structure  of  ice  is 
quite  in  accordance  with  it.  Its  eflfects  are  not  wanting  even  in 
some  pastes,  like  starch  and  domestic  cake. 

This  structure  exists  often  where  it  is  concealed.  An  ingot  of 
block  tin  shows  no  crystalline  structure,  but  by  slow  fusion  the 
amorphous  parts  melt  and  run  out  leaving  a  skeleton  of  crystal- 
line prisms.  Ice  is  in  the  same  predicament,  and  since  in  freez- 
ing water  expands  one-seventh  of  its  volume,  the  first  result  of 
the  fusion  of  a  part  of  it  is  to  dissect  out  the  prismatic  masses, 
leaving  them  standing  isolated  by  reason  of  their  being  on  a 
larger  scale  than  the  fluid  volume  from  which  they  were  formed. 
In  this  process  the  air  bubbles  no  doubt  materially  assist  by 
opening  channels  of  escape  for  the  ice- water. 

What  I  have  stated  may  assist  in  explaining  why  immense 
fields  of  fresh  water  ice  disappear  in  a  single  gale  of  a  few  hours 
duration.  When  the  temperature  rises  above  32°  the  ice  soon 
loses  its  cohesion,  and  the  first  agitation  breaks  it  up.  In  popular 
phrase  it  sinks,  and  is  thus  lost  sight  of  suddenly ;  but  m  truth 
it  is  dissolved  by  the  warmer  water  acting  upon  the  fragments  in 
the  shape  of  little  columns  and  pyramids  such  as  Col.  Totten  saw 
strewea  along  the  shore  of  Lake  Champlain. 
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SCIENTIFIC     INTELLIGENCE. 

I.   CHEMISTRY  AND  PHYSICS. 

1.  On  Platinum  and  the  meiah  which  accompany  it, — H.  St.  Claieb 
Deville  and  Dkbray  have  published  a  very  interesting  and  valuable  me- 
moir on  the  platinum  metals,  considering  the  subject  rather  from  a  met- 
allurgical than  from  a  purely  chemical  point  of  view.  For  the  details 
of  the  processes  employed  we  must  refer  to  the  original  memoir,  which 
rarely  admits  of  abridgment,  and  which  is  in  the  highest  degree  instruc- 
tive. The  authors  employ  exclusively  the  dry  method  of  investigation 
and  operate  at  temperatures  much  higher  than  any  which  have  hitherto 
been  obtained  upon  a  working  scale.  By  a  new  arrangement  of  the  oxy- 
hydrogen  blowpipe  most  of  the  members  of  the  platinum  group  may  be 
fused — platinum  even  in  larger  quantities  than  was  accomplished  by  Dr. 
Hare.  By  the  same  apparatus  properly  employed,  the  authors  purify 
the  metals  and  their  alloys  from  more  volatile  elements  with  which  they 
may  be  mixed.  Osmium  has  a  density  of  21'3  to  21*4,  and  when  dis- 
solved in  tin  exhibits  traces  of  a  crystalline  structure.  It  is  bluish  white, 
has  no  odor,  and  gives  off  vapors  of  osmic  acid  only  above  the  tempera- 
tare  of  melting  zinc.  At  the  temperature  of  melting  ruthenium,  osmium 
is  sensibly  volatilized  but  it  does  not  fuse,  and  hence  resembles  arsenic  in 
having  its  boiling  point  lower  than  its  point  of  fusion.  Two  determina- 
tions of  the  density  of  the  vapor  of  osmic  acid  gave  8*88  and  8*89,  cor- 
responding to  2  vols.  Next  to  osmium  ruthenium  is  most  difficult  of  fu- 
sion, but  may  yet  be  obtained  in  small  fused  masses  when  its  density  is 
from  11  to  11*4.  The  authors  give  analyses  of  the  protoxyd  of  ruthe- 
nium and  of  the  crystallized  deutoxyd  isomorphous  with  stannic  acid. 
They  also  describe  a  beautiful  alloy  of  ruthenium  and  tin  having  the  for- 
mula RuSna  and  crystallizing  in  cubes.  Palladium  fuses  even  more 
readily  than  platinum,  and  volatilizes  at  the  temperature  at  which  irid- 
ium melts.  It  also  absorbs  oxygen  when  fused  like  silver  without  becom- 
ing oxydized.  Its  density  at  22-5®  is  11*4.  With  tin  it  forms  an  alloy 
crystallizing  in  small  brilliant  plates  having  the  formula  SnaPda.  Rho- 
dium fuses  less  easily  than  platinum ;  it  has  about  the  color  of  aluminum 
and  when  pure  is  malleable  and  ductile;  its  density  is  12*1.  It  forms 
crystalline  alloys  with  zinc  and  tin. 

Platinum  may  (as  first  shown  by  Dr.  Hare)  be  fused  in  large  quantities 
before  the  oxy-hydrogen  blowpipe.  Deville  and  Debray  give  a  detailed 
description  of  the  apparatus  by  which  this  metal  may  be  fused  in  quan- 
tities of  not  less  than  12  to  15  kilograms  at  an  expense  of  from  0*24  fr. 
to  0-40  fr.  per  kilogram.  (The  late  Dr.  Hare  fused  28  ounces  at  one 
operation.)  The  fusion  of  platinum  is  best  accomplished  in  crucibles  of 
lime,  which  serve  to  refine  the  metal  by  absorbing  the  impurities.  When 
fused  and  refined,  platinum  is  as  soft  as  copper ;  it  is  whiter  than  ordi- 
nary platinum  and  free  from  porosity;  its  density  is  21-15.  With  tin 
platinum  forms  a  beautiful  crystallized  alloy  having  the  formula  PtsSna. 
Iridium  requires  an  extremely  high  temperature  for  its  fusion,  but  when 
fused  has  a  pure  white  color,  and  is  brittle  under  the  hammer  like  a  crys- 
talline metal ;  its  density  is  the  same  as  that  of  platinum,  namely  21-15. 
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(Dr.  Hare,  who  long  ago  succeeded  in  fusing  iridium,  found  its  density 
21-83.)  Iridium  forms  with  tin  a  beautiful  alloy  crystallizing  in  cubes 
having  the  formula  IrSns. 

The  authors  remark  that  the  alloys  of  platinum  with  iridium  and  rho- 
dium are  much  more  valuable  in  the  arts  than  pure  platinum,  many  of 
them  resisting  the  action  of  aqua-regia,  and  possessing  a  considerable 
degree  of  hardness  and  rigidity.  The  memoir  contains  in  addition  nu- 
merous elaborate  analyses  of  different  specimens  of  platinum  ore  and  of 
osmiridium,  as  well  as  new  processes  for  the  treatment  of  platinum  ores 
upon  the  larger  scale,  the  preparation  of  pure  platinum  for  industrial 
purposes,  and  of  alloys  of  platinum  with  its  associate  metals  possessing 
useful  properties.  For  these  we  must  refer  to  the  original. — Ann.  de 
Chimie  et  de  Physique,  Ivi,  385,  Aug.  1857. 

[Note. — A  memoir  read  before  the  Am.  Association  for  the  Advance- 
ment of  Science  at  its  meeting  in  August  1859,  and  shortly  to  appear  in 
the  12th  volume  of  the  Transactions  of  the  Smithsonian  Institution,  con- 
tains entirely  new  processes  for  the  separation  of  all  the  platinum  metals 
in  a  state  of  absolute  purity.  These  processes  are  in  the  wet  way ;  they 
are  very  simple  and  easy  of  execution,  and  they  not  only  apply  to  the 
separation  but  to  the  qualitative  analysis  of  mixtures  of  the  different 
metals  of  this  group  in  almost  any  proportions.  The  methods  in  ques- 
tion involve  the  preparation  and  properties  of  a  new  and  remarkable 
series  of  salts,  and  will  I  hope  be  found  to  remove  completely  the  diffi- 
culties which  have  hitherto  surrounded  the  subject. — w.  o.] 

2.  Blowpipe  experiments, — Bunsen  has  contributed  some  very  interest- 
ing additions  to  our  knowledge  of  the  use  of  the  blowpipe  in  quantitative 
as  well  as  qualitative  analysis.  The  author  employs  the  peculiar  form 
of  gas  burner,  first  introduced  by  him,  and  now  used  in  all  laboratories, 
instead  of  the  blowpipe.  The  lower  part  of  the  flame  is  surrounded  by 
a  conical  sheet  iron  chimney,  30»n™.  in  diameter  above,  and  65™™.  below, 
so  that  the  burner  tube  is  in  the  axis  of  the  chimney  and  45™™.  below  the 
upper  base  of  the  cone.  The  cock  is  to  be  regulated  so  that  the  apex  of 
the  inner  non-luminous  cone  of  gas  within. the  flame  exactly  reaches  the 
level  of  the  upper  base  of  the  chimney.  In  this  manner  we  obtain  a 
flame  of  perfectly  constant  dimensions  which  is  immovable,  sharply  de- 
fined in  all  its  parts,  and  which  may  always  be  obtained  of  uniform  char- 
acter. The  outer  cone  of  flame  has  a  very  faint  sky-blue  color,  which  is 
invisible  even  by  feeble  daylight  The  inner  cone  of  flame  is  less  in- 
tensely blue  than  the  outer.  The  object  to  be  submitted  to  the  action  of 
the  flame  must  never  be  larger  than  the  half  or  the  third  of  a  grain  of 
millet  seed.  It  is  to  be  introduced  into  the  flame  by  means  of  a  little 
loop  on  the  end  of  a  platinum  wire  which  is  attached  to  a  holder  by 
which  it  may  be  moved  gently  and  steadily,  so  that  the  object  may  be 
introduced  into  any  part  of  the  flame.  The  loop  is  to  be  moistened  with 
water,  when  a  grain  or  a  little  of  the  powdered  substance  will  readily 
adhere  to  it. 

The  author  remarks  that  the  temperature  which  the  flame  is  capable 
of  producing  depends  principally  upon  the  constitution  of  the  gas  con- 
sumed. The  temperatures  corresponding  to  gas  analyzed  in  the  Heidel- 
berg laboratory  on  four  different  occasions  were  2369  C,  2352  C,  2391 
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C^  2386  C,  or  as  a  mean,  2350  C,  so  that  the  temperature  of  the  flame 
where  the  quantity  of  air  is  exactly  sufficient  for  the  combustion  of  the 
gas,  may  be  assumed  in  round  numbers  as  2300  0.  It  is  easy  to  see, 
however,  that  the  temperature  will  vary  in  diflferent  parts  of  the  flame. 
The  author  gives  a  simple  and  elegant  method  of  determining  the  point 
of  maximum  temperature  by  introducing  a  platinum  wire  into  the  flame, 
and  determining  at  what  point  the  light  emitted  by  this  is  most  intense. 
In  this  manner  it  is  found  that  the  zone  of  maximum  temperature  lies  in 
the  external  cone  of  flame,  a  few  millimetres  above  and  below  the  apex 
of  the  internal  non-luminous  cone,  which  is  on  a  level  with  the  upper 
base  of  the  chimney.  The  author  employs  this  zone  to  investigate  the 
action  of  a  temperature  of  2300  0.  upon  diflerent  substances,  and  terma 
it  the  fnelUng  space.  The  outer  border  of  this  melting  space  acts  as  an 
oxydizing  flame,  the  inner  as  a  reducing  flame,  the  reduction  being  most 
powerful  immediately  above  the  apex  of  the  innermost  cone.  The  great 
constancy  which  the  flame  exhibits  in  all  its  parts  allows  us  to  observe 
and  estimate  the  volatility  of  substances  at  the  very  high  temperature  of 
2300  C.  For  this  purpose  a  mass  of  matter  having  a  measured  diameter 
of  1  millimeter  is  introduced  into  the  flame,  and  the  time  required  for 
complete  evaporation  determined  by  means  of  a  seconds  pendulum  or  a 
metronome.  The  size  of  the  mass  introduced  upon  the  platinum  wire  is 
easily  regulated  by  adding  new  substance  or  by  evaporation  in  the  flame, 
and  may  be  measured  under  the  microscope.  The  author  takes  the  vola- 
tility of  carbonate  of  soda  as  unity,  and  givea  a  table  of  the  comparative 
volatility  of  different  substances  in  terms  of  this  unit :  thus  the  volatility 
of  chlorid  of  potassium  is  15'33;  of  chlorid  of  sodium  6*67;  of  phos- 
phoric acid  23*00.  Other  substances  are  more  or  less  completely  decom- 
posed at  the  temperature  of  2300  C. 

Besides  its  use  in  experiments  on  volatility  the  flame  may  also  be  em- 
ployed for  a  series  of  other  very  valuable  blowpipe  reactions,  among 
which  the  author  cites  the  quantitative  determination  of  soda  in  the 
presence  of  potash  and  lithia. 

For  the  simple  recognition  of  soda  in  its  volatile  salts,  it  is  sufficient 
to  introduce  a  small  bead  of  the  substance  into  the  melting  space  and 
then  to  illuminate  a  crystal  of  bicromato  of  potash  with  the  light  pro- 
duced. The  salt  appears  perfectly  colorless,  transparent,  and  with  a  dia- 
mond lustre  so  long  as  the  rays  of  the  soda  flame  fall  upon  it,  and  this 
even  by  ordinary  lamplight  or  daylight.  A  still  more  delicate  reaction 
is  obtained  by  using  paper,  covered  with  iodid  of  mercury,  a  square  cen- 
timeter of  which  may  be  attached  to  the  chimney  in  front  of  the  flame 
by  a  movable  arm.  If  we  introduce  the  smallest  quantity  of  a  soda 
compound  into  the  melting  space,  the  red  paper  appears  white,  with  a 
faint  tinge  of  tawny  yellow.  When  the  soda  salt  is  in  solution  the  loop 
of  the  fine  platinum  wire  may  be  flattened  under  the  hammer  to  a  little 
ring.  This  ring  introduced  into  the  liquid  will  take  up  a  drop  which 
must  be  gently  evaporated  to  dryness  and  then  tested  as  before.  In  this 
manner  yi^^nnr  ^^  »  milligram  of  common  salt  may  be  easily  detected. 

Volatile  potash  compounds,  as  is  well  known,  communicate  a  bluish 
violet  tint  which  is  completely  concealed  by  small  quantities  of  soda. 
In  this  case  the  potash  may  easily  be  detected  by  means  of  Cartmeira 
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reaction,  that  is,  by  looking  at  the  flame  through  a  deep  blue  cobalt 
glass,  when  a  violet  or  ponceau-red  color  appears.  This  potash  test  is 
even  more  delicate  than  that  for  soda,  -nr.^Tnr  P^^^  o^  chlorid  of  potas* 
aium  may  be  detected  with  perfect  distinctness. 

The  detection  of  lithia  in  the  presence  of  potash  and  soda  is  best 
effected  by  looking  at  the  flame  through  a  hollow  prism  filled  with  a  so- 
lution of  sulphate  of  indigo.  The  carmine-red  color  of  the  lithia  flame 
disappears  when  a  certain  thickness  of  solution  is  reached,  and  if  a  mark 
be  put  upon  the  prism,  all  the  layers  of  liquid  above  the  mark  will  allow 
only  the  red  potaeh-rays  to  pass  through.  Lime  and  soda  have  no  influ- 
ence on  this  reaction.  When  potash  and  lithia  are  both  present  the 
flame  from  the  salt  to  be  tested  should  be  compared  with  that  of  pure 
potash.  The  flame  containing  lithia  and  potash  appears  through  thin 
layers  of  liquid  redder  than  the  potash  flame  alone ;  through  thicker 
layers  the  potash  flame  appears  scarcely  weakened.  In  this  manner  some 
thousandths  of  lithia  may  the  discovered  in  potash  salts. 

To  render  these  processes  available  for  silicates  Bunsen  mixes  the  min- 
eral with  pure  gypsum  and  heats  in  the  melting  space,  when  silicate  of 
lime  and  volatile  sulphate  of  potash  are  formed.  By  comparing  the  in- 
tensity of  the  color  produced  by  a  mineral  to  be  tested  with  that  of  a 
series  of  silicates  whose  percentages  of  alkali  are  known,  it  is  easy  even 
with  very  small  fragments  to  determine  the  relative  quantities  of  potash, 
soda  and  lithia  with  tolerable  approximation. 

The  author  in  the  first  place  determines  whether  the  mineral  to  be  ex- 
amined contains  lithia  or  not  by  the  method  already  explained.  The 
minerals  of  the  first  group  are  those  containing  no  lithia,  and  the  author 
arranges  a  scale  of  minerals  for  comparison  according  to  the  content  of 
soda  in  each.    These  are — 

NaO  KO 


1.  Lazulite, 

9-09 

— 

2.  Nepheline, 

-     16-44      - 

-      4-94 

3.  Albite, 

1006 

— 

4.  Orthoclase, 

-       7-08      - 

-      7-03 

5.  Sanidin, 

4-0 

8-0 

6.  Labradorite, 

-       2-65      - 

-      1-06 

7.  Anorthite, 

113 

0-62 

8.  Leucite,    - 

— 

-      2-2 

These  are  to  be  ignited,  pulverized  and  preserved  with  their  numbers 
as  blowpipe  reagents.  One  of  these  and  the  mineral  to  be  tested,  with 
or  without  gypsum,  are  to  be  introduced  into  the  flame  together  so  that 
small  equal  ends  of  wire  are  ignited ;  the  iodid  of  mercury  paper  then 
appears  more  or  less  bleached.  Remove  the  test  from  the  flame,  if  now 
the  paper  shows  a  reddish  tint,  the  test  contains  more  soda  than  the  mine- 
ral used  for  comparison.  If  the  paper  however  becomes  paler  the  con- 
trary is  the  case.  In  this  manner  it  is  easy  to  determine  between  what 
two  minerals  the  test  lies,  so  that  the  percentage  of  soda  may  be  estimated 
within  a  few  per  cent.  The  substances  to  be  compared  must  be  as  nearly 
as  possible  in  equal  quantities,  the  ignited  lengths  of  wire  be  the  same 
and  the  soda-flame  of  the  same  size  and  form.  The  eye  must  be  accus- 
tomed to  distinguish  the  different  degrees  of  brightness  of  the  same  tint 
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from  actual  differeneeB  of  tint  When  the  iodid  paper  is  intensely 
bleached  it  may  also  be  illuminated  by  a  candle  flame  so  that  the  soda- 
flame  produces  with  this  foreign  light  a  white  tint  nearer  to  red. 

The  potash  color-test  is  not  as  accurate  quantitatively  as  that  for  soda. 
It  is  sumcient  for  all  purposes  to  distinguish  a  slight,  a  strong,  and  a  very 
Strang  potash  reaction,  using  for  comparison  in  succession  the  flame  of 
oligoclase,  orthoclase  and  leucite  heated  with  gypsum  in  the  same  flame 
with  the  test.  The  indigo  prism  is  to  be  used  and  the  dimensions,  color 
and  duration  of  the  red  flames  observed. 

Lazulite  gives  a  stronger  soda  reaction  than  nepheline  because  it  con- 
tains sulphuric  acid,  and  it  is  always  necessary  to  determine  beforehand 
whether  the  test  contains  sulphuric  acid,  chlorine  or  fluorine.  This  is 
best  accomplished  by  the  common  blowpipe. 

For  further  details  we  must  refer  to  the  original  memoir,  which  must 
create  an  entirely  new  department  in  blowpipe  analysis. — Ann,  der  Chemie 
und  Pharm^  cxi,  257. 

[Note. — It  is  easy  to  see  that  Bunsen's  memoir  contains  the  solution 
of  many  chemical  and  physical  problems  of  great  interest  Thus  it  is 
easy  to  produce  at  will  a  flame  which  shall  have  any  required  tempera- 
ture, at  least  between  certain  limits.  Since  according  to  Bunsen's  calcu- 
ktions  (Gasometrische  Analyse,  p.  254)  the  flame  of  hydrogen  burniug 
freely  in  the  air  has  a  temperature  of  3259°  C,  and  that  of  oleflant  gas 
has  a  temperature  of  5413°  C,  we  may  as  readily  experiment  at  these 
temperatures  as  at  2300°  C.  Very  much  higher  temperatures  are  of 
course  produced  when  these  gases  bum  with  pure  oxygen — in  the  case  of 
hydrogen  8061°  C;  in  that  of  defiant  gas  9187°  C.  Hence  by  burn- 
ing mixtures  of  these  gases  with  oxygen  and  varying  the  proportion  of 
nitrogen  arbitrarily,  we  can  make  a  scale  of  flames  the  temperatures  of 
which  shall  range  from  less  than  2000°  C.  up  to  at  least  9000°  C.  and 
the  melting  point  as  well  as  degree  of  volatility  of  almost  all  metals  and 
mineral  substances  may  be  thus  assigned  within  quite  narrow  limits.  It 
is  easy  to  calculate  the  percentage  of  nitrogen  or  carbonic  acid  to  be 
added  in  each  case  to  the  combustible  gas  in  order  to  produce  the  re- 
quired temperature.  It  appears  probable  that  at  high  temperatures  the 
radiating  power  of  a  body  for  heat  is  proportional  to  its  radiating  power 
iat  light  By  directly  comparing  the  intensity  of  the  light  radiated 
from  plaUnum  heated  in  a  furnace  with  the  intensity  of  the  light  radi- 
ated when  the  platinum  is  heated  to  a  known  temperature  in  a  gas-flame, 
the  temperature  of  the  furnace  might  be  approximately  determined.  In- 
teresting results  could  also  be  obtained  as  to  the  exact  temperature  at 
which  bodies  become  luminous  and  as  to  the  relative  quantities  of  light 
which  diflferent  substances  emit  when  heated  to  the  same  temperature,  or 
the  flame  substance  at  difierent  temperatures.  With  respect  to  Bunsen's 
scale  or  series  of  minerals  containing  difiierent  but  known  proportions  of 
toda  I  will  suggest  that  perhaps  a  series  of  glasses  could  be  made  con- 
taining perfectly  definite  quantities  of  either  soda  or  potash  from  2  up  to 
30  per  cent,  so  that  each  number  would  contain  2  per  cent  more  alkali 
that  the  next  lowest  number.  These  would  then  serve  as  universal  stand- 
ards of  comparison  and  give  much  precision  to  blowpipe  observations. — 

W.  O.]  W.  G. 
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II.  GEOLOGY. 

1.  Review, — On  some  paints  in  the  Geology  of  the  Alps!" — For  nearly  a 
century  the  great  problem  of  the  structure  of  the  Alps  has  engaged  the  at- 
tention of  geologists,  and  although  much  still  remains  to  be  done,  we  are 
gradually  attaining  to  a  clearer  notion  of  the  age  and  the  mode  of  forma- 
tion of  this  great  mountain  region.  Among  the  most  remarkable  conclu- 
sions deducible  from  modern  investigations  is  that  of  its  very  recent  up- 
heaval, and  the  age,  geologically  modern,  of  a  large  portion  of  its  rocks. 
The  great  mass  of  nummulitic  strata,  with  the  overlying  series  of  slates, 
limestones,  marls,  and  fucoidal  sandstones  (once  regarded  as  of  transition 
ageV  which  constitute  the  flysch,  and  belong  to  the  eocene  division  of  the 
tertiary  rocks,  has  been  upheaved  vertically  more  than  two  miles,  and 
penetrated  by  intrusive  granites.  Then  took  place  the  great  movements 
of  folding,  inversion,  and  lateral  and  vertical  displacement,  the  slow  sink- 
ing of  the  northern  side  of  the  chain  permitting  the  accumulation  of  the 
conglomerate  of  the  molasse  or  the  nageljlue  (a  formation  partly  fresh- 
water and  partly  marine),  which  belongs  to  the  miocene,  and  in  part  per- 
haps to  the  pliocene,  and  attains  in  some  parts  a  thickness  of  from  6000 
to  8000  feet.  After  the  subsidence  which  allowed  this  vast  accumula- 
tion, we  find  it  raised  by  a  vertical  displacement  of  many  thousand  feet, 
and  dipping  towards  the  older  rocks,  so  that  the  upper  beds  of  the  nagel- 
jlue seem  to  pass  beneath  the  nummulitic  limestones.  (Murchison,  Quar. 
Jour,  Geol,  Soc.y  v,  241.)  These  great  foldings  and  dislocations  have 
often  given  rise  to  lateral  movements  by  which  the  older  strata  have  ac- 
tually been  forced  over  and  made  to  rest  unconformably  upon  younger 
rocks. 

The  Messrs.  Rogers  have  shown  that  these  great  movements  of  the 
Alps  present  a  close  resemblance  with  those  observed  by  them  in  the  Al- 
leghanies,  and  we  are  persuaded  that  a  farther  study  of  our  older  moun- 
tain chains,  rendered  more  easy  of  investigation  from  the  smaller  number 
of  formations  involved,  and  from  the  regions  being  less  elevated  and  more 
accessible,  will  throw  still  farther  light  upon  the  structure  of  the  Alps 
and  of  mountain  chains  in  general. 

The  vast  thickness  of  the  sedimentary  deposits  of  secondary  and  ter- 
tiary age  over  the  area  now  occupied  by  the  Alps,  when  compared  with 
their  volume  in  other  parts  of  Europe,  serves  to  exemplify  the  relation 
which  Prof.  James  Hall  has  so  well  pointed  out,  of  the  apparent  connec-; 
tion  of  mountain  elevations  with  original  deposition  (  Geology  of  Iowa,  i, 
41).  At  the  same  time  the  weight  of  evidence  now  tends  to  show  that 
the  crystalline  nucleus  of  the  Alps,  so  far  from  being  an  extruded  mass 
of  so-called  primitive  rock,  is  really  an  altered  sedimentary  deposit  more 
recent  than  many  of  the  fossiliferous  strata  upon  their  flanks,  so  that  the 
Alps  as  a  whole  have  a  general  synclinal  structure. 

In  the  memoir  before  us  the  learned  professor  of  geology  in  the  Acad- 
emy of  Geneva,  already  well  known  by  his  researches  in  Alpine  geology, 
has  devoted  himself  to  the  study  of  a  number  of  sections  which  exhibit 

*  Memoire  9ur  les  terraint  liamque  et  keuperien  de  la  Savoie,  par  Alphonsb 
Fayril  (Extrait  du  tome  xv  des  Memoires  de  la  Societe  de  physique  el  d'hiHoire 
naturelle  de  Genive,  1859.    Quarto,  pp.  92,  with  three  plates.) 
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the  anUiraeiiio  and  Jurassic  fonnations  of  Savoy.  In  these  sections  which 
he  has  given  with  lists  of  their  organic  remains,  he  includes  ( 1 )  under 
the  general  name  of  the  Jurassic  system  both  the  oolitic  or  Jurassic  proper 
and  the  Has.  Beneath  these  he  distinguishes  (2)  a  succession  of  lime* 
stones,  chiefly  dolomitic  (eargneules),  with  interstratified  beds  of  gypsum, 
imderlaid  by  red  and  green  marls  and  a  silicious  sandstone  o^  arkose,  the 
whole  series,  which  attains  a  thickness  of  2500  feet,  being  destitute  of 
fossils,  and  reposing  upon  (3)  shales  and  sandstones  which  enclose  beds  of 
anthracite  and  plants  of  the  carboniferous  epoch.  Succeeding  these  comes 
the  conglomerate  of  Valorsine  (4),  which,  with  the  preceding  group,  he 
refers  to  the  carboniferous  system,  while  beneath  all  these  are  (5)  reddish 
crystalline  schists  and  gneiss,  passing  into  a  rose-colored  protogine  or  tal- 
eose  granite.  ' 

The  third  division  is  regarded  by  Favre  as  representing  the  keuper  or 
triaasic  system,  which,  although  known  in  the  Tyrol  and  in  Lombardy, 
has  not  hitherto  been  recc^i^  in  Savoy.  Its  identification  is  regarded 
by  oar  author  as  highly  important,  inasmuch  as  it  establishes  a  well  de- 
fined geological  horizon  throughout  this  region.  To  the  triassic  system 
he  refers  the  gypsums  which  are  found  encircling  Mt.  Blanc,  and  the  salt 
deposits  of  B^  of  the  Tarentaise,  and  elsewhere.  Favre  however  recog- 
nizes the  existence  of  more  recent  gypsums,  with  cargneuleSy  in  a  fucoidal 
sandstone  overlying  the  nummulitic  limestone.  The  cargneule^  which  is 
here  a  constant  associate  of  the  gypsum,  is  according  to  the  recent  analy- 
ses of  Marignac  (p.  11)  a  cellular  limestone  or  tufa  containing  about  nine 
per  cent  of  carbonate  of  magnesia,  while  the  cells  are  filled  with  a  nearly 
pare  pulverulent  dolomite.  Massive,  compact  and  crystalline  dolomitea 
are  however  frequently  associated  with  these  cargneules,  which  Haidinger 
conceives  to  have  been  formed  by  the  alteration  of  dolomites  under  the 
inflaence  of  a  solution  of  gypsum.  We  are  however  inclined  to  regard 
the  cargneules  as  analoii:ous  to  the  tufas  which  we  have  elsewhere  de- 
scribed as  often  associated  with  true  dolomites.  (This  Journal,  xxviii, 
872.)  To  this  subject  we  propose  soon  to  return,  but  we  take  occasion 
to  correct  an  error  into  which  Mr.  Favre  has  fallen  in  attributing  to  Sir 
William  Logan  the  view  that  magnesian  limestones  owe  their  origin  to 
the  action  of  solutions  of  carbonate  of  soda  upon  sea-water  (p.  42). 
This  has  arisen  from  an  oversight  in  quoting  from  the  Literary  Gazette^ 
where  some  observations  made  by  us  at  the  meeting  of  the  American 
Association  at  Montreal  in  August,  1867,  are  reported  in  immediate  con- 
nection with  a  paper  of  Sir  W.  E.  Logan.  We  have  endeavored  to  show 
that  carbonate  of  magnesia  has  been  formed  in  nature  from  the  decom- 
position of  soluble  magnesian  salts  either  by  solutions  of  bicarbonate  of 
soda  or  bicarbonate  of  Time,  in  the  latter  case  sulphate  of  magnesia  being 
concerned  and  sulphate  of  lime  being  also  a  product.  (  Campiea  Eendu9 
de  PAead.,  xlviii,  1003,  and  this  Journal,  xxviii,  170.) 

Mr.  Favre  has  not  endeavored  to  identify  the  Permian  system  in  this 
region,  although  according  to  Pidancet  it  occurs  with  its  characteristic 
flora,  beneath  the  variegated  sandstones  of  the  trias,  in  the  adjacent  de- 
partment of  the  Jura.  (BuL  See.  Geol.  de  Fr.,  [2],  xii,  149.)  The  trias, 
according  to  our  author,  rests  directly  upon  the  shales  and  sandstones 
which  are  regarded  by  him  as  belonging  to  the  carboniferous  system,  and 
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at  other  times  upon  crystalline  schists,  which  however  he  suggests  maj 
be  no  other  than  the  carboniferous  rocks  so  highly  altered  as  not  to  be 
distinguished  from  the  older  crystalline  schists. 

In  the  view  which  he  takes  of  the  relations  of  the  Jurassic  and  anthrar 
citic  rocks  of  the  Alps,  Mr.  Favre  is  so  completely  at  variance  with  moat 
of  those  who  have  preceded  him  that  it  will  be  necessary  to  enter  into 
some  details  with  regard  to  this  so-called  anthracitic  formation,  which 
has  been  hitherto  regarded  as  intercalated  with  and  forming  a  portion 
of  the  Jurassic  system  of  the  Alps.  The  conglomerate  of  Valorsine, 
which  Favre  classes  with  the  palaeozoic  series,  is  according  to  Sismonda, 
no  other  than  the  verrucano  of  Savi,  and  the  lowest  member  of  the  liassio 
series,  beneath  which  at  Jano  in  Tuscany  is  an  anthracitic  formation  asso- 
ciated with  a  strictly  palteozoic  fauna.  (Ibid,  p.  635.)  In  various  lo- 
calities in  Savoy,  on  the  contrary,  and  particularly  at  Petit-Coeur  in  the 
Tarentaise  and  near  Brian^on,  the  anthracitic  beds,  consisting  of  sand- 
stones and  shales  with  impressions  of  ferns  and  layers  of  anthracite,  ap- 
pear to  be  intercalated  in  the  Jurassic  system.  This  fact,  announced  by 
Elie  de  Beaumont  in  1828,  has  been  confirmed  by  a  great  number  of 
subsequent  observers,  among  which  may  be  mentioned  Sismonda,  Mur- 
chison,  Gras  and  Rozet.  The  fossil  plants  of  this  formation  were  hy 
Brongniart  and  subsequently  by  Heer  identified  with  those  of  the  car- 
boniferous system ;  according  to  Mr.  Bunbury,  who  has  since  examined 
the  fossils  of  Petit-Coeur,  which  are  very  much  distorted  and  replaced  by 
a  film  of  talcose  matter,  their  identification  is  difficult,  and  although  some 
are  undoubtedly  carboniferous  species,  others  are  doubtful.  (  QeoL  Joum^ 
V,  xxix,  130.)  Elie  de  Beaumont,  with  Murchison  and  Rozet,  conceives  that 
the  evidence  of  the  age  of  a  formation  furnished  by  fossil  plants,  to  be 
far  less  reliable  than  Uiat  afforded  by  its  fauna,  and  the  latter  imagines 
that  during  the  Jurassic  period  the  climate  may  have  permitted  the  devel- 
opment, upon  islets  in  the  midst  of  the  sea,  of  a  flora  like  that  of  the 
coal  period.  The  observations  of  Elie  de  Beaumont  in  1828  led  him  to 
refer  the  ferns  and  anthracites  of  Petit-Cceur  as  well  as  those  of  the 
neighborhood  of  Brian^on  to  the  summit  of  the  lias.  Both  Gras  and 
Sismonda  distinctly  recognize  two  horizons  of  anthracitic  beds  with  fossil 
ferns,  the  one  at  the  summit  and  the  other  at  the  base  of  the  great  an- 
thracitic system ;  but  while  Sismonda  (grounding  himself  upon  the  infe- 
riority of  the  true  coal  formation  to  the  conglomerate  of  Valorsine,) 
agrees  with  Elie  de  Beaumont  and  Murchison  in  regarding  this  system 
as  really  of  Jurassic  age,  although  including  a  flora  like  that  of  the  coal, 
Gras  is  inclined  to  look  upon  it  rather  as  a  formation  of  carboniferous 
age,  with  a  liassic  fauna,  which  has  not  however  afforded  a  single  paleo- 
zoic species. 

Notwithstanding  the  concurrent  evidence  of  so  many  observers  to  the 
fact  of  the  intercalation  of  the  anthracitic  beds  over  a  large  area,  with 
liassic  fossils,  there  have  not  been  wanting  those  who  have  endeavored  to 
explain  this  association  by  supposed  foldings,  which  may  have  involved 
the  lia^isic  beds  with  others  belonging  to  an  underlying  carboniferous 
formation.  This  explanation,  long  since  suggested  by  Voltz,  was  after- 
wards brought  forward  by  Favre  in  1841,  since  which  time  it  has  been 
discussed  by  various  geologists,  although  generally  with  little  fistvor.    In 
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the  present  memoir  our  author  examines  the  section  of  Petit-Cceur,  and 
finds  on  one  side,  intercalated  between  the  beds  with  belemnites  and  those 
containing  ferns,  a  mass  of  cargneule  which  he  considers  the  representa- 
tive of  the  triassic  system,  separating  the  carboniferous  and  liassic  series ; 
the  cargneule  has  not  however  been  detected  on  the  other  side  of  the 
supposed  fold,  where  the  belemnite  beds  are  in  direct  contact  with  the 
anthracite  series.  It  might  farther  be  objected  that  the  mass  of  cargneule, 
the  usual  associate  of  gypsum,  is  not  alone  sufficient  proof  of  the  exist* 
ence  of  the  triassic  system,  since,  according  to  Gras,  gypsums  accompa- 
nied by  yellow  altered  limestones  (in  one  case  declared  to  be  dolomite,) 
occur  at  two  distinct  horizons  in  the  anthracitic  series. 

The  observations  of  Mortillet  on  the  section  of  Petit-Coeur  are  import- 
ant; he  not  only  concludes  from  his  examinations  that  it  is  impossible  to 
admit  the  existence  of  a  fold  in  the  strata  at  this  locality,  but  asserts  that 
the  belemnites  which  underlie  the  fossil  plants  are  different  from  those 
above.  In  the  lower  beds  there  is  found  but  a  single  species,  the  Belem* 
mites  acutus  (Miller),  which  as  well  as  an  associated  ammonite.  A,  bisul* 
eatuM^  belongs  to  the  lower  lias.  In  the  beds  above  the  coal  fossils,  on 
the  contrary,  there  are  several  species  of  belemnites,  not  readily  identified, 
but  differing  in  form  from  that  just  mentioned,  and  apparently  belonging 
to  the  middle  or  upper  lias.  He  farther  cites  the  existence  in  the  same 
ipedmen  of  a  belemnite  and  a  fossil  fern.  (Bull.  Soc.  GeoL  de  France^ 
[2],x,18.)* 

The  testimony  of  Sir  Roderick  Murchison,  after  a  minute  examination 
of  the  section  at  Petit  Coeur,  is  also  roost  decisive  as  to  the  impossibility 
ci  admitting  any  folding  or  inversion  of  the  strata,  and  he  confirms  the 
opinion  of  £lie  de  Beaumont  and  Sismonda  as  to  the  liassic  age  of  the 
coal  flora  in  question.  As  regards  the  vertical  range  of  certain  fossil 
plants  he  refers  to  a  species  of  Calamites  which  extends  from  the  carbon- 
iferous series  through  the  permian  and  trias,  and  an  Equiaetum  which  is 
common  in  the  trias  of  Germany  and  yet  abounds  in  the  oolite  of  Eng- 
land.    (Ged,  Journal^  v,  178.) 

In  the  Alps  of  Lombardy,  Omboni  has  described  a  succession  of  rocks 
similar  to  that  given  by  Favre  ;  beneath  the  lias,  according  to  him,  are 
red  and  green  marls  with  limestones  containing  the  fossils  of  the  muschel- 
kalk,  underlaid  by  red  and  green  sandstones,  the  whole  being  referred  to 
the  triassic  system.  Lower  stiJl  a  series  of  limestones,  dolomites  and 
sandstones  underlaid  by  black  shales,  the  whole  without  fossils,  and  rest- 
ing upon  crystalline  schists  and  protogines,  is  referred  to  the  permian 
and  carboniferous  formations.  These  sandstones  he  considers  as  identical 
with  the  verrucano,  which  according  to  him  contains  in  Tuscany  the  fos- 
sils of  the  coal  period.  (Bull.  Soc.  GeoL  de  France,  [2],  xii,  617.)  We 
have  already  seen  that  Sismonda  regards  the  verrucano  as  belonging  to 
the  base  of  the  lias,  and  although  associated  with  the  anomalous  liassic 
flora,  as  oyerlying  the  true  palaeozoic  coal  measures. 

*  For  fuller  details  see  Gaudry's  sketch  of  the  various  papers  on  this  subject, 
Btdl.  Soe.  Oeol.  de  France,  [2],  xii,  680  and  637,  Sismonda,  Ibid.,  p.  681.  Rozet, 
Memoire  tur  le9  Alpen  Frangaises,  ibid.,  204;  GUras,  Sur  le  terrain  anthraeifhre  det 
Alpet,  Ann.de9  Minet,  [6],  v,  476,  and  d'Archiac  Hietoire  de  la  Oiolcgie,  vii,  1  OT- 
IS?.   Also  Lyell,  Oeol.  Journal,  1849,  p.  zzxviii,  and  Fortlock,  ibid.,  1866,  p.  Ixvii. 
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Connected  with  the  view  which  supposes  the  continuation  of.  a  palseo- 
zoic  flora  up  to  the  epoch  of  the  lias  is  a  question  raised  by  our  author 
(p.  29)  regarding  the  association  (established  by  comparison  of  consider* 
able  lists  of  species  from  various  localities),  of  the  fossils  of  the  different 
stages  of  the  lias  in  a  single  bed.  Analogous  cases  are  frequently  met 
with  at  different  geological  horizons,  showing  that  the  causes  which  have 
limited  the  vertical  range  of  certain  animals  are  so  far  local,  that  under 
somewhat  modified  conditions  the  duration  of  a  species  may  be  prolonged 
after  its  disappearance  from  the  adjacent  seas.  As  our  author  has  well 
said,  it  is  in  the  continuation  of  similar  chemical  and  physical  conditions, 
j^enerally  dependant  upon  local  accidents  of  the  surface,  that  we  must 
ook  for  the  cause  of  these  apparent  anomalies  in  the  distribution  of  fos- 
sils. The  investigations  of  Prof.  Safford  in  Tennessee  and  Sir  William 
Logan  in  Canada  have  made  known  a  remarkable  example  of  this  in  the 
Lower  Silurian  series  of  North  America.  In  the  State  of  New  York  the 
fauna  of  the  Black  River  and  Trenton  limestones  are  almost  totally  dia-' 
tinct,  so  that  the  division  between  the  two  formations  constitutes  a  well- 
marked  palfisontological  horizon,  while  in  Canada  and  in  Tennessee  the 
fossils  of  the  two  formations  are  so  completely  intermingled  that  it  is 
impossible  to  distinguish  between  the  Black  River  and  Trenton  limestones. 
(Billings,  Report  Geol.  Survey  of  Canada^  185V,  p.  162,)  The  genua 
Catenipora  in  North  America  also  presents  a  remarkable  instance  of 
anomalous  distribution ;  this  coral  throughout  New  York  and  Western 
Canada  is  Upper  Silurian  and  is  unknown  below  the  Clinton  Group, 
while  at  Lake  St.  John  on  the  Saguenay  it  is  abundant  in  the  Black 
River  limestone,  a  position  which  corresponds  with  its  geological  horizon 
in  Europe. 

The  anthracitic  system  of  the  Alps  has  been  described  by  Gras  with 
great  minuteness  in  the  memoir  cited  above.  He  estimates  the  total 
Uiickness  of  the  system  at  between  25,000  and  28,000  feet,  and  divides 
it  into  an  upper  and  lower  series,  which  are  unconformable.  The  former 
with  a  thickness  of  about  one-tenth  of  the  whole,  is  referred  to  four  sub- 
divisions, and  consists  chiefly  of  argillo-calcareous  shales  terminated  by 
a  considerable  mass  of  limestone,  immediately  beneath  which  occurs  a 
bed  of  spilite,  associated  with  gypsum  and  a  yellow  altered  dolomite. 
The  inferior  division  also  consists  in  great  part  of  similar  shales,  inter- 
stratified  with  gneissoid  and  talcose  rocks  to  be  noticed  farther  on ;  gyp* 
sum  and  a  yellow  altered  limestone  (dolomite  ?)  also  occur  in  this  portion. 
Li  both  the  upper  and  lower  divisions  sandstones  and  shales  are  found  with 
coal  plants  and  layers  of  anthracite,  the  latter  sometimes  changed  into 
graphite,  while  the  associated  calcaremis  shales  contain  in  various  locali- 
ties, and  at  different  horizons,  belemnites  and  ammonites  of  liassic  age. 

Sismonda  confirms  the  accuracy  of  the  observations  of  Gras,  and  ad- 
mits an  upper  anthracitic  series,  resting  unconformably  upon  thei  lower, 
and  of  oolitic  age,  the  lower  only  being  referred  by  him  to  the  lias  proper, 
while  Studer  concludes  the  discussion  of  the  subject  as  follows :  "  The 
intercalation  of  the  lower  anthracitic  slates  sometimes  with  gneissoid  and 
talcose  schists,  and  sometimes  with  the  belemnitic  shales,  the  layer  of 
Jurassic  limestone  which  separates  the  lower  from  the  upper  anthracites, 
the  extraordinary  thickness  of  this  calcareous  layer  and  the  anthracitic 
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Bone  which  coven  it,  the  presence  of  the  verrucano  (or  talco-quartzose 
conglomerate)  between  these  two  formations  and  the  quantity  of  talc 
disseminated  in  all  these  rocks,  present  ns  problems  which  science  is  not 
able  to  solve  completely." — (Studer,  cited  by  Laugel,  Bull.  Soc.  GeoL  de 
France^  [2],  xii,  676.) 

In  the  metamorphic  rocks  of  tbe  anthracitic  system  Gras  distinguishes 
what  he  calls  a  protogine  or  talcose  formation,  consisting  of  granite, 
gneiss  and  mica  slates,  generally  more  or  less  talcose,  containing  also 
schistose  diorites,  eurites  and  leptyniteSi  This  protogine  formation  is 
intimately  associated  with  the  argillo-calcareous  shales  of  the  lower  an- 
thracitic series,  which  are  found  interstratified  with  and  even  passing  into 
^eiss  and  other  feldspathic  schists.  Gras  concludes  that  this  somewhat 
irregular  interpenetration  of  the  two  classes  of  rocks  is  due  to  an  irregu- 
lar metamorphism,  portions  of  the  argillo-calcareous  sediments  having, 
as  he  supposes,  been  profoundly  altered  by  emanations  from  below,  and 
he  hence  r^ards  the  protogine  formation  as  a  portion  of  the  inferior 
anthracitic  serie&i  Similar  crystalline  schists  also  occur  in  some  parts  of 
the  upper  anthracitic  series,  and  in  both  the  upper  and  lower  there  are 
found  serpentines,  euphotides,  porphyries  and  spilites,  all  of  which  the 
aathor  regards  as  of  sedimentary  origin,  and  as  having  undergone  in  situ 
a  profound  metamorphism  which  has  often  effaced  the  marks  of  stratifi- 
cation ;  this  view  he  declares  is  the  only  one  which  appears  to  agree  with 
the  observed  facts.  This  protest  against  the  theory  of  the  igneous  origin 
of  serpentines  is  in  accordance  with  the  results  obtained  by  the  Geologi- 
cal Survey  of  Canada;  in  his  report  lor  1848  Sir  William  Logan  insisted 
upon  the  sedimentary  origin  of  the  serpentines  which  occur  in  the  altered 
paleozoic  strata  of  the  Green  Mountains. 

Rozet,  in  his  investigations  of  the  Alps,  has  referred  to  the  liassic  and 
jarassic  periods  the  great  system  of  gneiss,  with  micaceous  and  talcose 
schists,  which  makes  up  Mts.  Cenis  and  Pelvoux,  and  a  great  part  of  the 
mountains  of  the  frontier  of  Piedmont,  while,  according  to  Foumct,  the 
Jurassic  rocks  of  the  Valais  have  been  altered  in  like  manner.  (Coquand, 
des  Roches,  pp.  300-301.) 

Our  author  however  supposes  that  all  these  altered  strata  are  of  car- 
boniferous age,  and  remarks  that  the  fossils  in  the  limestone  of  the  lower 
lias  show  but  slight  marks  of  metamorphism,  from  whence  he  concludes 
that  "in  this  region  of  the  Alps  there  are  no  highly  metamorphosed  Ju- 
rassic rocks,"  and  that  tbe  meUimorphic  action  *^  which  took  place  be- 
neath the  sea  before  the  elevation  of  these  mountains'^  ceased  to  be  pow- 
erful after  the  deposition  of  the  Valorsine  conglomerate,  (which  he  re^ 
gards  as  of  carboniferous  age,)  the  paste  of  which  is  often  converted  into 
a  crystalline  talcose  schist  At  the  samo^  although  the  liassic  and  so-called 
triaisic  rocks  are  comparatively  unaltered,  the  Jurassic  shales  are  described 
as  more  or  less  talcose  and  greasy  to  the  touch,  but  the  alterations  of 
these  argillaceous  rocks  our  author  regards  *'  as  rather  mechanical  than 
chemical."     (p.  76.) 

The  question  before  us  is  then,  whether  in  that  series  of  rocks  which 
embraces  liassic  and  Jurassic  beds  with  gypsum,  dolomite,  anthracite,  and 
a  carboniferous  flora,  and  which  geologists  have  generally  referred  to  one 
great  system  not  older  than  the  lias,  we  have  really  in  these  mountains. 


Digitized  by 


Google 


124  Scientific  Intelligence. 

u  Farre  supposes,  the  whole  succession  of  formations  from  the  oolite  to 
the  carhoniterous  inclusive,  so  involved  by  foldings  and  inversions  that  it 
has  hitherto  been  impossible  to  determine  their  real  structure. 

But  even  if  we  admit  with  Favre  the  palseozoic  age  of  the  protogine 
formation  described  by  Gras  and  Rozet,  we  cannot  agree  with  him  in 
limiting  to  the  rocks  of  that  period  the  action  of  the  metamorphic  pro- 
cess. The  development  of  a  talcose  character  in  the  Jurassic  shales  we 
cannot  regard  as  the  result  of  a  mechanical  process,  and  we  have  besides 
evidences  in  the  Alps  of  the  metamorphism  of  still  higher  rocks. 

As  early  as  the  year  1834  Keferstein  had  asserted  that  the  granites  of 
Mont  Blanc  are  nothing  more  than  altered  strata  of  flysch^  {Naturffe- 
tchkhte  des  Erdkorpers,  i,  286-292 ;  Bui.  Oeol.  Soc.  de  France,  [1],  vii, 
108,)  and  in  1850  Sir  Charles  Lyell  in  his  address  before  the  Geological 
Society  of  London  suggested  that  the  protogines  of  the  Alps  might  be 
of  tertiary  age.  This  is  so  far  true  that  both  Studer  and  Murchison  have 
shown  that  portions  of  the  eocene  flysch  have  been  converted  into  crys- 
talline gneiss,  mica  slate  and  even  granitic  beds ;  Murchison,  like  Gras, 
whom  we  have  already  cited,  remarks  that  the  metamorphism  seems 
irregular,  some  bands  of  the  rock  being  apparently  much  more  altered 
than  others.  {Oeol.  Journal^  v,  164,  210.)  The  intercalation  of  wedge- 
shaped  masses  of  fossiJiferous  limestone  of  liassic  age  among  the  gneissic 
strata  of  the  Alps  has  been  well  described  by  Studer  {BuL  Soc.  Oeol.  de 
France,  [2],  iv,  208),  and  similar  phenomena  observed  in  various  other 
metamorphic  regions  present  a  problem  the  right  understanding  of  which 
is  most  important  in  its  relations  to  the  theory  of  metaniorphism,  and 
one  which  we  propose  to  consider  at  an  early  day. 

In  conclusion  we  hasten  to  say,  that  although  dissenting  from  some  of 
the  views  of  Mr.  Favre,  we  are  not  less  grateful  for  his  very  suggestive 
memoir,  which  with  its  carefully  prepared  lists  of  fossils  and  its  ^autiful 
sections  is  a  valuable  contribution  to  alpine  geology. 

T.  Sterrt  Hunt. 

2.  The  Oeological  Structure  of  the  "  Jornada  del  Mtierto^^  New  Mexico^ 
being  an  abstract  from  the  Oeological  Report  of  the  Expedition  under  Capt, 
John  Pope,  U.  S.  Top.  Eng.,  for  boring  Artesian  Wells  along  the  line  of 
the  ^2d parallel;  by  G.  G.  Shumard,  M.D.,  Geologist  of  the  Expedition, 
(Trans.  Acad.  Sci.  St.  Louis,  vol.  i.  No.  3,  p.  341.  1859). — This  paper 
gives  a  description  of  the  geological  structure  of  a  district  of  country 
lying  immediately  east  of  the  Rio  Grande,  and  between  the  32d  and  34th 
parallels.  The  "Jornada  del  Muerto"  is  described  as  a  gently  sloping 
plane,  of  an  elliptic  form,  from  twelve  to  forty  miles  in  breadth,  and  ex- 
tending from  near  the  southern  extremity  of  the  Dofia  Ana  Mountains 
eighty  or  ninety  miles  in  a  N.N.W.  direction.  It  is  bounded  on  the  east 
and  west  by  ranges  of  mountains,  varying  in  their  elevation  from  two  or 
three  hundred  to  one  thousand  feet  above  the  plane,  and  seem  to  be 
mainly  composed  of  dark  colored  limestones  of  Upper  Carboniferous  age, 
dipping  towards  the  interior  of  the  intermediate  plane ;  these  rocks  how- 
ever, in  the  western  range,  were  observed  at  some  places,  surmounted  by 
shales  and  sandstones  referred  to  the  Cretaceous  epoch.  Igneous  rocks 
form  a  belt  of  low  hills  along  the  eastern  side  of  the  eastern  range,  and 
alpo  occur  between  the  other  and  the  Rio  Grande.     From  the  structure  of 
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the  suiTOUDding  country,  the  '*  Jornada"  is  supposed  to  be  a  great  syn- 
clinal depression,  in  which  water  could  probably  be  obtained  by  artesian 
borings,  through  heavy  detrital  deposits. 

The  fossils  found  in  the  Carboniferous  rocks  here,  and  in  the'  Organ 
Mountains,  are  all  Upper  Carboniferous  types,  many  of  them  being  identical 
with  species  almost  everywhere  common  in  the  western  Coal  Measures. 
Those  mentioned  in  the  Cretaceous  beds  are  Inoceramus  and  Cardium, 
The  paper  also  contains  interesting  local  details  in  regard  to  the  igneous 
and  metamorphic  rocks  of  the  several  mountain  ranges  explored.       m. 

8.  Notice  of  FosiiU  from  the  Permian  strata  of  Texas  and  New  MeX" 
ieo^  obtained  by  the  United  States  Expedition  under  Capt,  John  Pope,  for 
boring  Artesian  Wells  along  the  32rf  parallel^  with  descriptions  of  new 
Species  from  these  strata  and  the  Coal  Measures  of  that  region;  by  B.  F. 
Shumard,  M.D.,  (Trans.  Acad.  Sci.  St  Louis,  vol.  i,  Part  8d.  1859).— 
This  is  an  important  paper,  containing  descriptions  of  many  new  species, 
with  an  enumeration  of  others  identified  with  forms  known  in  the  Kansas 
rocks,  and  of  a  few  which  are,  by  the  author,  supposed  to  be  identical 
with  foreign  species ;  it  is  also  illustrated  by  an  excellent  plate  of  twenty- 
seven  figures  by  Leopold  Gast  k  Brother  of  St.  Louis. 

Most  of  these  fossils  are  from  an  extensive  deposit  of  white  limestone, 
and  inferior  beds  of  sandstone  and  darker  colored  limestone,  in  the  Gua« 
dalupe  Mountains,  referred  by  Dr.  S.  to  the  Permian  System.  The  new 
q)ecies  described  from  these  rocks  are — 

Campophyllumf  Texanum,  Choneten  Permiana^  Spirifer  OtutdalupenaiSf  Ter^ 
hratula  perinflata,  Rhynchonella  indentata^  R.  Texana^  Camerophoria  Swalloviana, 
Crania  Permiana^  Axintu  teeuris,  7\irbo  Ouadaluperuis,  Pleurotomaria  Halliana, 
and  Chemnitzia  Sioaltwiatia.  Those  from  the  beds  regarded  as  Carboniferous,  are 
7W6o  Texanus,  Straparollui  cornudantis,  Pleurotomaria  ProiUianaf  P,  obtuHpira, 
P.  peromata  and  Jdachrocheilus  Texamu, 

All  of  which  appear  to  be  described  with  the  author's  well  known  care 
and  accuracy. 
Dr.  8.  had  previously  described  from  the  beds  he  places  in  the  Permian, 

PhiUipna  perannulata,  Futulina  elongata^  ProductuM  Mexicanus,  P.pileolus,  P, 
Popei,  atropnalona  {Au/otteges)  Ouadalupensis^  Spirifer  Mexieanua^  S.  euldferue, 
Bpiriferina  BiUingsii,  Terebratula  perinfiata^  Rhynchonella  Gttadalupa^  CatMro- 
pkoria  bUuleata,  Retzia  papilata,  R.  Meekiana,  and  Myalina  recta, — 

several  of  which  are  well  illustrated  in  the  plate  accompanying  the  paper 
now  nnder  consideration.  He  also  gives  the  following  list  of  forms  from 
these  rocks,  regarded  by  him,  with  more  or  less  confidence,  as  identical 
with  species  occurring  in  the  Permian  and  Upper  Carboniferous  beds  of 
Kansas,  viz : 

Acanthoeladia  Americana,  Productua  Calhounianta,  P.  I^ortooodii,  Spirifer  earn- 
eratus,  Streptorhynehus  {Orthisina)  Shufnardiantu,  Edmondia  Mborbieulata,  and 
PUuraphanu  ocAdentalie;  while  he  thinks  he  reoognises  the  following  foreign  spe* 
des  in  the  same  association  : — Chcetetea  Maekrothii^  Producttu  aemireticulatus^  var, 
oiUiqMaius,  P.  Leplayi  /,  Terebratula  elongata,  Camerophoria  Scldotheimi  f,  Mya- 
lina $quamo9a,  Monotia  Speluncaria,  and  Tktrbo  helicinus  ?. 

As  Dr.  S.  finds  a  Phillipsia  and  a  Fusulina,  in  these  rocks,  neither  of 
which  genera  are  known  to  range  up  into  Permian  beds  in  the  old  world, 
and  Spirifer  cameratus  is  a  characteristic  Coal-measure  species,  from 
Pennsylvania  to  the  Rocky  Mountains ;  while  Productus  semireiiculatus^ 
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is  regarded  by  most  authors  as  peculiar  to  the  Carboniferous  system — 
and  a  large  proportion  of  the  other  species  mentioned  as  common  to  the 
New  Mexican  and  Kansas  rocks,  are  known  to  oc<$ur  in  the  latter  terri- 
tory  in  beds  containing  even  a  majority  of  well  marked  Coal-measure 
species,  we  may  infer  that  in  New  Mexico,  as  in  Kansas,  there  is  a  cod- 
siderable  blending  of  Carboniferous  and  Permian  types ;  so  that  it  be- 
comes a  matter  of  doubt  and  difficulty  to  determine  at  what  particular 
horizon  the  line  of  demarkation  should  be  drawn  between  these  two 
Systems,  if  indeed  there  is  any  such  natural  break  in  our  upper  Palaeozoic 
series  of  this  country.  It  is  to  be  hoped  Dr.  S.  will  continue  his  investi- 
gations of  the  fossils  occurring  in  these  formations,  which  he  will  doubt- 
less have  an  opportunity  to  do,  in  connection  with  the  geological  survey 
of  Texas,  under  his  charge.  m. 

4.  Observations  on  the  Geology  of  the  County  of  Ste.  Genevieve,  Imng 
an  extract  from  the  Report  made  to  the  Missouri  Geological  Survey,  in 
1869 ;  by  B.  F.  Shdmard,  M.D.,  (Trans.  St.  Louis  Acad.  Sci.,  vol.  i,  part 
3,  page  404,  1859.) — In  addition  to  information  respecting  the  iron  and 
lead  mines,  building  materials,  (&;c,  of  the  county,  this  extract  contains 

.some  facts  having  an  important  bearing  on  mooted  points  in  the  classifi- 
cation of  the  Lower  Carboniferous  Series  of  the  West.  Dr.  S.  found  this 
series  to  be  composed  of  the  following  members,  in  the  descending  order : 

Ist  The  Upfxr  Aecrimedbs  LiMiSTOinB,  characterized  by  Pentremitet  pyriformU, 
F.  aulcatus^  Affossizoerinus  dactyliformii,  Spiriferina  spinosa,  Spirifer  tri' 
goHolin^  and  species  of  Architnedipora. 

2d.  The  Fbrruoinoua  Sandstone,  in  which  no  fossils  were  found,— estimated  thick- 
ness, 80  to  100  feet. 

8d.  The  Ste.  Genevieve  Limestone,  a  second  Archimedes  bed,  in  which  the  follow- 
ing fossils  were  found : — Rhynchonella  trimela^  H.  Wortheni,  Spirifera  hir- 
tuia,  Retzia  Afarcyi,  Spiriferina  tpinoio^  Spirifera  Leidyi^  Produclus  elegatu, 
P.  bimlcatus,  Murchinonia  vermiculay  Pentremiteaflarealis,  and  one  or  more 
species  of  Archinudipora, 

4th.  The  Saint  Looia  Limestone— containing  Lithostrotion  mammillariOf  Archm- 
cidaria  and  Pentremitea  conoidea^ — thickness  100  feet  or  more. 

5th.  The  Third  Archimedes  Limestone,  containing  Pentremitea  IcUerniformia,  P, 
conoidea,  ArchimediporOy  Dichoerinua  aimplex,  Spirigera  hirauta,  Productus 
Indianenaia,  Rhynehanella  aubcuneata^  and  Holopea  i'rott/i,— thickness  from 
100  to  160  feet 

6th.  The  Encrinftal  Limestone  (=  Buelinoton  Limestone),  with  its  usual  fossiU^- 
being  the  lowest  member  of  the  great  Carboniferous  series. 

Of  the  Devonian  rocks  he  recognizes  the  Chemung  Group,  Hamilton 
Group,  and  the  Oriskany  Sandstone.  Of  the  Silurian — 1st  Lower 
Helderberg  Series,  2d.  The  Niagara  Group,  Sd.  The  Hudson  River 
Group,  4th.  The  Recbptaculite  Limestone,  6th.  The  Trenton  Lime- 
stone, 6th.  The  Blackriver  and  Birdseye  Limestones.  Then  comes 
the  five  members  of  the  Great  Magnesian  Limestone  Series,  \vhich 
represents  the  Calciferous,  and  possibly  portions  of  the  Potsdam  and 
Chazy  Limestones  of  New  York;  and  last  of  all,  eruptive  rocks. 

Of  the  Coal  measures,  only  thin  outliers  cap  the  hills  half  a  mile  above 
St  Mary*s  on  the  Mississippi.  The  beds  are  alternations  of  shale  and 
sandstone,  surmounted  by  a  thin  bed  of  hard  siliceous  limestone.       m. 

5.  Third  Series  of  Descriptions  of  Bryozoa,  from  the  Paloeozoic  Rocks 
of  the  Western  States  and  Territories ;  by  H.  A.  Prout,  (Trans.  Acad. 
Sci.  St  Louis,  vol.  i,  part  3,  p.  443,  1859.) — Every  geologist  who  has 
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worked  amongst  western  rocks,  must  have  regretted  that  Fa]ceonto1o- 
gists  have  generally  given  so  little  attention  to  the  remains  of  Polyzoa 
characterizing  these  formations.  These  delicate  forms  of  life  existed  in 
great  profusion  during  portions  of  the  Paiseozoic  era,  especially  during 
the  deposition  of  some  of  the  lower  members  of  the  great  Carboniferous 
9itn^  and  are  often  met  with  in  a  good  state  of  preservation,  where  np 
other  organic  remains  are  to  be  seen.  Consequently  when  accurately 
dassified,  and  the  species  and  genera  are  fully  described  and  illustrated, — 
doe  care  being  taken  to  determine  the  exact  geological  position  of  each, — 
they  will  at  once  become  an  important  guide  in  the  identification  of  strata. 

The  task  of  classifying,  describing,  and  illustrating  these  remains  oc- 
curring in  the  western  rocks,  has  been  undertaken  by  Dr.  Prout  of  St 
Louis,  who  has  produced  several  valuable  papera  on  this  subject,  previous 
to  the  publication  of  that  now  under  review.  His  last  paper,  mentioned 
at  the  head  of  this  notice,  contains  full  descriptions  of  nine  new  species, 
and  two  new  genera,  with  four  beautiful  plates  illustrating  these  and 
some  of  the  species  described  in  his  former  papers.  These  plates  are  en* 
graved  on  stone  by  Leopold  Gast  and  Brother,  of  St.  Louis,  from  draw- 
ings by  Dr.  Prout  and  Mr.  Gast,  and  bear  evidences  of  skill  and  accuracy. 
The  new  genera  described  in  this  paper  are  Semicoscinium  and  SeptoporcL^ 
and  the  new  species,  Semicoscinium  rhomhoideum^  Feneaiella  hemitrypa, 
F,  hanyana^  Limaria  falcata,  Fltisira  spatula,  F,  tuherculata^  Septopora 
Cestrientis^  and  Polypora  tuberculaia. 

Dr.  S.  also  thinks  he  has  identified  a  Permian  species,  Polypora  biam- 
tea  of  Keyserling,  in  the  Upper  Archimedes  Limestone,  a  member  of  the 
Lower  Carboniferous  Series, — ^at  any  rate  no  essential  differences  were 
observed  in  the  specimens  compared.  It  is  probable  however,  that  when 
better  specimens  are  obtained,  showing  all  the  characters  of  this  Lower 
Carboniferous  form,  it  will  prove  distinct  from  the  Permian  species,    m. 

ni.     BOTANY  AND  ZOOLOGY. 

1.  Collections  of  Cuban  Plants, — ^Mr.  Charles  Wright  revisited  the 
eastern  part  of  Cuba  in  the  autumn  of  the  year  1858,  where  he  still  re- 
mains, engaged  in  botanical  explorations  in  that  little-known  region. 
His  collections  of  dried  plants,  up  to  last  autumn,  have  already  been  re- 
ceived ;  and  the  Ferns,  which  form  a  large  and  very  attractive  part  of 
them,  have  been  distributed  into  sets.  A  number  of  these  sets,  not  yet 
appropriated,  are  offered  for  sale.  The  fullest  of  these  sets  contain  about 
180,  the  smallest  120  species,  which  may  be  increased  by  further  collec- 
tions to  a  moderate  extent  Sets  can  be  obtained  from  Professor  Gray, 
Cambridge,  at  $10  per  hundred  specimens.  Of  phsenogamous  plants, 
soon  to  be  distributed,  a  very  few  sets  are  still  open  to  su^ribers,  at  the 
same  price.  It  is  expected  that  the  species  will  be  named  very  soon. 
The  names  of  the  ferns  are  about  to  be  published  by  Mr.  Eaton  of  New 
Haven,  our  principal  Pteridologist  The  rich  collections  in  the  lower 
Cryploffamia,  made  by  Mr.  Wright  in  his  former  visit  to  Cuba,  along 
with  those  of  the  present  exploration,  are  now  in  course  of  study,  the 
Musci  and  Hepaiicce  by  Mr.  SuUivant,  the  Lichenes  by  Prof.  Tuckerman, 
the  Furtyi  by  the  Rev.  Dr.  Curtis,  preparatory  to  their  distribution  in 
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named  sets.  Those  \?fao  desire  to  secure  full  sets  should  make  early  ap- 
plication to  Prof.  Gray,  vho  will  have  them  in  charge  during  Mr.  Wright's 
absence.  ▲.  a. 

2.  Systematic  Arrangement  of  the  Species  of  the  Genus  Cuscuta,  with, 
critical  remarks  on  old  species^  and  descriptions  of  new  ones  ;  by  Georob 
Ekgelmann,  M.D.    (Extr.  from  Trans.  Acad.  Science  of  St.  Louis,  vol.  i, 
pp.  453-523;  separate  issue  pp.  73,)  8vo,  1859. — It  is  well  known  to 
botanists  that  pr.  Eugelmann  has  for  many  years  been  making  a  special 
study  of  Cuscuta,  and  that,  besides  his  own  and  other  American  collec- 
tions, those  of  the  principal  European  herbaria  have  been  rendered   to 
him  for  examination.    His  recent  visit  to  Europe  enabled  him  to  extend 
and  to  revise  his  study  of  this  genus.     The  study  of  the   Cactacea  of 
North  America,  which  so  long  interrupted  the  former  investigation,  hav- 
ing been  brought  to  a  conclusion.  Dr.  Engelmann  has  at  length  been 
able  to  publish  his  revision  of  the  whole  genus  Cuscuta.    The  thirty- 
eight  species  more  or  less  known  to  Choisy  when  he  elaborated  this 
genus  for  the   Prodromus   are  doubled   in   the  present  enumeration, 
although  an  equal  number,  including  several  of  Choisy's,  and  of  his  own 
formerly  proposed,  are  reduced  to  synonyms,  or  arranged  as  varieties. 
Many  species  prove  to  be  remarkably  polymorphous,  and  require  an  array 
of  varieties  and  subvarieties  to  express  their  manifold  diversities  in  sys- 
tematic form.    The  work  has  involved  immense  labor,  and  bears  the 
marks  throughout  of  the  most  patient  and  conscientious   treatment. 

.  Sound  views  prevail  in  the  generalities  as  well  as  in  the  details;  the  Lin- 
naean  genus  is  preserved  intact,  but  disposed  in  three  primary  groups  or 
subgenera, — Cuscuta  proper,  Grammica^  and  Monogyna^  and  these  in 
nine  sections.  The  species  of  the  first  group  are  all  indigenous  to  the 
Old  World ;  those  of  the  second  are  mostly  American  and  Eastern  Asian ; 
of  the  third  principally  Asian,  but  two  species  extend  into  Europe,  one 
is  Texan,  and  one  South  African.  a.  o. 

3.  On  the  Distribution  of  the  Forests  and  Trees  of  North  America^ 
with  Notes  on  its  Physical  Geography  ;  by  J.  G.  Cooper,  M.D.  pp.  40, 
8vo.  Extr.  from  the  Report  of  the  Smithsonian  Institution  for  1858. — 
The  tables  illustrating  the  geographical  distribution  of  our  trees  and  larger 
shrubs  bring  together  and  systematize  a  great  amount  of  valuable  in- 
formation. As  a  first  essay,  it  appears  to  be  all  that  could  be  expected ; 
and  the  author  himself,  having  taken  up  the  subject  with  great  zeal  and 
good  opportunities,  will  doubtless  perfect  it  in  the  future  reports  for 
which  he  is  collecting  materials.  Since  the  catalogue  purports  to  be  one 
of  the  trees  of  the  United  States,  we  should  not  have  included  shrubs, 
except  those  of  the  largest  class,  and  a  few  which  belong  to  genera  char- 
acteristically arboreous,  such  as  Quercus,  Acer^  <fec.  Such  depressed 
shrubs  as  Prunus  maritima  and  Cerasus  pumila  are  surely  out  of  place. 
The  incongruity  is  all  the  more  serious  in  the  catalogue  of  the  trees  of 
the  regions  of  the  Rocky  Mountains  and  westward,  which  regions  being 
**  comparatively  poor  in  trees,"  the  standard  is  there  still  farther  reduced, 
"since  shrubs  become  more  valuable  where  trees  diminish  in  number." 
This  confusion  of  economical  with  scientific  considerations  has  the  eftect 
of  representing  the  western  part  of  the  continent  to  be  far  richer  in  trees 
than  it  really  is.     Of  the  108  species  in  this  list  only  a  moiety  would 
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Beem  to  make  good  their  claim  to  be  called  forest  trees,  or  trees  at  all. 
And  in  this  connection  we  venture  to  suggest  that  the  minimum  as  well 
as  the  maximum  height  which  the  trees  attain  should  be  given.  The 
average  height  is  the  more  important  to  be  known ;  the  maximum  is 
rather  a  matter  of  curiosity.  *'The  reason  for  giving  the  maximum 
heights  [only]  is,  that  it  is  thought  the  cultivation  of  trees  will  become 
some  day  a  matter  of  national  interest,  and  I  wish  to  show  what  they 
are  under  the  best  natural  circumstances,  supposing  that,  with  cultiva- 
tion, they  will  at  least  equal  this  standard."  We  do  not  suppose  so. 
Under  the  same  circumstances^  the  Lambert-pines  of  future  ages  might 
indeed  aspire  to  300  feet  in  height,  and  the  giant  Sequoia  to  450  feet ; 
but  planted  trees,  with  room  to  spread  as  they  should,  are  never  drawn 
up  as  in  primaeval  forests. 

The  delineation  of  natural  provinces  and  regions  in  North  America, 
according  to  the  distribution  of  our  arborescent  vegetation,  opens  wide 
questions  upon  which  we  must  not  here  enter.  We  should  incline  to 
broader  views  and  fewer  subdivisions,  as  preferable  for  exhibiting  the 
general  facts  of  the  case,  and  more  likely  to  be  stable. 

The  Floridian  region  is  said  to  have  **  about  thirty-two  characteristic 
and  thirteen  peculiar  trees,"  and  accordingly  would  appear  to  be  far  more 
strongly  marked  than  any  other  of  the  nine.  The  erroneous  impression 
which  this  may  give  would  be  removed  by  an  expansion  of  the  state- 
ment that  **  Florida  appears  rather  to  belong  to  the  West  Indian  prov- 
ince.'^ Nearly  all  these  peculiar  or  characteristic  trees  belong  to  the 
KeyS)  and  are  Bahaman  or  West  Indian  species.  Probably  no  other 
part  of  North  America  is  really  so  destitute  of  peculiar  species  of  plants 
as  southern  and  eastern  Florida. 

In  conclusion,  while  we  heartily  thank  Dr.  Cooper  for  this  interesting 
and  useful  essay,  and  expect  still  better  results  from  his  continued  inves- 
tigations, we  simply  enter  a  protest  against  the  anachronism  of  append- 
ing an  early  author's  name  to  a  species  under  a  genus  which  he  never 
h^uti  of,  and  against  the  bad  taste  of  writing  the  names  of  persons 
without  a  capital  initial, — both  innovations  from  which  botanical  writings 
have  thus  far  been  nearly  free.  a.  o. 

Zoological  Noticbb. — 

1.  Prof.  J.  Victor  Carus,  of  Leipsic,  writes  to  the  Smithsonian  Insti- 
tution, July  2V,  1859,  as  follows :  *'  During  the  last  two  years,  I  have  been 
collecting  materials  towards  a  general  catalogue  of  zoological  literature, 
from  1750  up  to  the  present  day,  including  not  only  all  the  separately 
pabltshed  works,  books  and  pamphlets,  (most  of  which  are  to  be  found  in 
Engelmann's  Bibliotheca  Historico-Naturalis,)  but  also,  and  especially,  all 
the  papers,  articles  and  notices  contained  in  periodicals,  the  number  of 
which  is  increasing  every  year.  All  the  titles  and  references  will  be  ar- 
ranged systematically,  not  according  to  the  alphabet  of  the  authors,  but 
within  the  classes  and  groups  according  to  the  alphabet  of  the  genera ; 
so  that  at  a  glance  one  will  find  the  whole  literature  of  any  particular  ge- 
nua." Prof.  Carus  calls  for  aid  in  obtaining  access  to  American  scientific 
papers,  many  of  which  are  found  in  periodicals  which  are  difficult  to  ob- 
tain, as  he  wishes  to  make  his  work  as  nearly  complete  as  possible.  Any 
who  wish  to  further  his  laudable  object  would  confer  a  favor  by  forward- 
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isg  to  him  synopses  of  the  contents  of  the  more  obscure  publications^ 
copies  of  minor  papers,  etc. 

2.  Die  Kla9un  und  Ordnungm  da  Thter-BekhSy  wii9en$ehaftlich  dar* 
guUllt  in  Wort  und  Bild.  Von  Dr.  H.  G.  Bronn,  Prof,  an  der  Univ. 
Heidelberg.  Leipsic  and  Heidelberg;  0.  F.  Winter,  1859.  8vo.  with 
plates. — Of  this  excellent  work  now  in  the  course  of  publication,  five 
parts  have  appeared,  containing  the  Amorphozoa  and  part  of  the  Aotino* 
2oa.  The  subject  is  treated  in  a  masterly  manner,  and  the  work  will  un* 
doubtedly  be  far  more  complete  in  its  character  than  any  general  treatise 
on  Zoology  yet  published.  It  commences  with  an  introduction^  ^ving  a 
abort  general  account  of  the  nature  of  the  Animal  Kingdom,  a  history  of 
its  investigation  by  asoologists,  and  a  tabular  view  of  the  characteristics  of 
the  five  Bubkingdoms,  (which  are  named  Amorphoxoa,  Actinozoa,  Malaco* 
aoa,  and  Entomozoa  and  Spondylosoa,)  in  regard  to  their  radical  form, 
radical  number,  embryonic  dcTelopment  with  reference  to  the  **  Primitive* 
Theil"  and  position  of  the  yolk,  organic  system,  the  head,  nervous  system, 
structure  of  skeleton,  teeth,  circulatory  system,  and  blood. 

In  the  body  of  the  work  each  class  is  treated  of  under  the  following 
beads :  L  Introduction,  an  account  of  the  name  and  literaiy  histoiy  of 
the  class;  11.  Organic  structure;  III.  Chemical  composition;  IV.  Vi* 
tality,  and  Embryology  or  Development;  Y.  Classification;  VI.  Geo- 
graphical and  Topographical  Distribution;  VIL  Geological  evolution; 
and  VIIL  Signification  in  the  Economy  of  Nature.  In  Uie  Introduetiom 
a  full  bibliography  is  given  for  each  class.  Under  the  head  of  Clam/I^ 
cation,  a  systematic  review  or  synopsis  is  given  of  the  sub-classes,  orden, 
anborders,  families,  sub-fjEimilies,  rolationships,  (sippschaft)  and  general 
(sippen) ;  more  than  the  usual  number  of  subdivisions  being  introduced, 
in  this  synopsis,  such  characters  only  are  given  as  are  necessary  to  dis* 
(Criminate  between  known  genera,  but  the  work  is  carefully  brought  up  to 
the  present  state  of  the  science  in  a  more  thorough  manner  than  haa 
been  attempted  before  in  any  general  work.  Some  useful  abbreviations  are 
introduced  which  will  tend  to  a  convenient  shortening  of  descriptions, 
although  it  would  have  been  perhaps  better  to  have  formed  them  from 
Latin  rather  than  German  words.  (See  p.  44,  Vol.  IL)  The  plates  are 
well  done,  and  illustrate  not  only  the  structure  and  development,  but  a 
considerable  number  of  the  generic  forms  of  each  class.  The  wood-cuta 
are  less  remarkable  for  artistic  excellence.  w.  s. 

8.  Deicription  of  Oceania  (Turritopsis)  nutrieula^  n.  *.  and  the  embryo 
chgical  history  of  a  singular  Medusan  Larva  found  in  th$  cavity  ofiU 
bell;  by  Prof.  John  McCrady,  (Proc.  Elliott  Soc.  Nat.  Hist  of  Chariea- 
ton,  S.  C,  vol.  i,  p.  55-90) ;  and  The  Gymnophtkalmata  of  Charleston 
ffarhor;  by  the  same  author.  (Ibid.,  i,  p.  103-221.  Plates  4-1 2.)-— These 
Articles,  particularly  the  latter,  form  the  most  valuable  contribution  to  the 
history  of  our  American  Hydroidea  that  has  appeared  since  Agassis' 
papers  in  the  Memoirs  of  the  American  Academy.  Like  the  latter,  they 
are  written  in  that  easy,  interesting  style  which  is  so  much  more  agreea- 
ble to  the  reader  than  the  dry  description  of  details  which  constitutes  the 
bulk  of  biological  writings.  The  author  has  put  forth  some  new  views, 
And  enlarged  upon  the  suggestions  of  his  predecessors,  in  a  manner  well 
crorthj  of  the  attention  of  scientific  xoologists. 
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Prof.  McOrady  sUtM  that  there  is  no  enential  diffneDoe  between  the 
eo-caUed  alternation  of  generations  and  a  regular  metamorphoeie,  which 
he  calls  a  komopony^  a&r  G^egenbaur.  The  hjdroid  larvas  therefore  <if 
the  Gjmnophthalmata  should  no  longer  be  separately  named  and  describ- 
ed, but  their  historr  should  be  included  in  tnat  of  the  species  to  which 
thej  belong,  as  is  done  in  the  case  of  Insects.  For  the  group  the  name 
HydtfMm  is  retained,  following  the  rule  of  priority,  CrypiocarwjB  of 
Siehscholts  being  rejected  on  account  of  its  erroneous  signiicance.  In  sub- 
dividing  the  group  the  author  seises  upon  an  excellent  character,  founded 
upon  the  mode  of  growth  in  the  medusa-buds,  which  has  been  overlooked 
by  previous  investigators.  In  Tubulariay  Caryney  etc,  the  outer  covering' 
of  Uie  bud  becomes  the  disc  of  the  medusa,  and  t^e  digestive  tube  is 
endoeed  from  the  first  In  Campemularia  and  its  allies,  on  the  contrary, 
the  digestive  tube  projects  at  first  freely  from  the  bud,  and  becomes  after^ 
ward  endoeed  by  the  over-arching  disc,  which  grows  outward  from  its  base*. 
Upon  this  ground  the  Hydroidea  are  separated  into  two  sub-orders — Fn- 
dotiomata  and  JhooiUmata,  This  subdivision  is  confirmed  by  characters 
derived  from  the  full-grown  Medus» : — ^in  the  first  group  these  are  deeply 
bell-shaped,  sometimes  even  sub-cylindrical,  with  no  sinuses  in  the  radiat' 
ittg  tubes,  and  a  long  digestive  cylinder  pendant  from  th^  disc ;  in  the 
second  they  are  generally  broad  and  shallow,  or  saucer^aped,  with  many 
sinuses  in  the  radiating  tubes,  and  a  short  digestive  cavity  imbedded  ia 
the  disc  In  the  former  group  are  indnded  the  CorynTdae,  Velellidao,  Tu^* 
bnlarid»  and  Siphonophone.  Recent  investigations  have  shown  that  the 
YdellidA  and  Siphonodiors  are  true  Hydroidea  and  the  free  medusa 
{CkrysonUira)  of  Velella  has  been  observed  and  described  by  Huxley, 
Voxt,  Eolliker  and  others.  The  development  of  the  medusa-buds  in  these 
two  families  is  after  the  manner  of  the  Endostomata.  In  the  latter  group, 
Exostomata,  the  author  includes  the  CampanularidsB,  Sertularidao  and 
i£ginid«,  with  several  genera  the  family  connections  of  which  are  ub« 
certain. 

In  the  description  of  the  Hydroidea  of  Charleston  Harbor,  Prot  Mo- 
Crady  has  more  than  doubled  the  number  of  species  known  to  exist  on 
our  shores.  He  describes  32  species  belonging  to  30  genera,  8  of  which 
are  new,  as  follows  ;—*among  the  Endostomata,  Turritoptit,  CorynitU^ 
and  Dipurena  ;  among  Exostomata,  Encheilotet,  Fntima,  Epenthem^ 
Phorti$y  and  Perm.  In  the  genus  Hemopit  the  author  has  failed  to  dis- 
cover the  ocelli  described  by  Agaasiz  as  existing  in  the  tips  of  the  up* 
turned  tentades,  and  says  that  the  darker  hue  of  these  tips  is  occasioned 
by  thdr  grsater  thickness.  The  Ghbieeps  tiarella  of  Ayres  (Eucarym 
tUyanSy  Leidy)  is  found  in  Charleston  Harbor,  and  is  placed  in  the  genus 
Fennaria  by  Prof.  McCrady,  who  describes  its  medusa.  The  parasitic 
medusa  found  in  the  bell  of  Turriiopsis  nutrkuia,  and  described  m  the 
first  paper  as  the  youn^  of  that  species,  is  afterward  considered  to  Be  the 
young  of  a  Cumna.  The  paper  closes  with  a  discussion  of  the  geegraph' 
ical  distribution  of  the  American  Hydroidea.  w.  s. 

4.  (Hike  toologieal  affinities  of  Graptolitet ;  by  Prof.  JoBir  McCradt. 
(Proc.  Elliott  Soc  Nat  Hist,  i,  p.  229.)^The8e  paradoxical  fossils  are 
regarded  by  Prof.  McCrady  as  sinrilar  to  the  toothed  rods  of  the  larvas  of 
Sehiaoderms,  described  by  Joh,  MuUer.    The  great  discrepancy  in  siae 
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he  explains  by  suggestiBg  that  these  embryo-like  fonns  were  fully  devel- 
oped animals  characteristic  of  the  early  geological  period  at  which  they^ 
existed.  w.  b. 

6.  Letteri  Jram  Alabama^  chiefly  relating  to  Natural  History ;  by 
Philip  Henrt  Gosse,  F.R.S.  London,  1859,  pp.306:  small  8vo. — 
Another  popular  scientific  work  of  this,  prolific  writer.  It  consists  of  a 
series  of  letters  written  many  years  ago,  when  the  author  was  teachiogr 
school  in  the  interior  of  Alabama.  In  his  usual  interesting  style,  Mr. 
Gk>s8e  describes  the  habits  and  points  out  the  beauties  of  many  of  our 
.  Southern  plants,  insects,  reptiles  and  birds,  with  numerous  illustrations  on 
wood.  w.  8. 

6.  Sketch  of  a  revision  of  the  genera  of  Mithraddce  ;  by  Wm.  Stimp- 
SON. — The  old  genus  Mithrax  was  divided  into  three  groups  by  Milne- 
Edwards,  (Hist  Nat  des  Crust,  i.  318),  Mithrax  triangulaires,  M,  trans- 
versaux,  and  Jf.  diprimis.  These  groups  are  now  considered  of  generic 
▼alue.  For  the  first  group  De  Haan  has  proposed  the  name  Dione^  which 
cannot  however  be  adopted,  as  it  was  previously  applied  to  a  genus  of  Lepi- 
doptera,  by  Htibner.  It  is  also  used  for  a  bivalve  shell.  To  the  third 
group  White  gave  the  name  MitKraculus^  which  was  adopted  by  Dana. 

In  the  Proceedings  of  the  Zoological  Society  of  London,  1847,  p.  222, 
Mr.  Adam  White  gives  a  wood-cut  of  a  maioid  crustacean,  to  which  he 
applies  the  name  Schizophrys^  with  the  following  description :  "  Carapax 
oval,  depressed,  somewhat  attenuated  behind ;  beak  deeply  cloven ;  upper 
orbit  deeply  cloven,  with  a  strong  tooth  in  the  middle  of  the  cleft ;  under 
orbit  an  elongated  appendage  on  the  inside,  with  two  teeth  at  the  end. 
Tale  of  male  with  7  joints,  the  sides  nearly  parallel.  Fore-legs  shortest. 
Fingers  without  teeth."  This  genus,  in  the  catalogue  of  the  British  Mu- 
seum, is  placed  between  Othonia  and  Pericera,  But  if  we  consider  that 
by  the  "elongated  appendage  on  the  inside"  of  the  orbit,  Mr.  White  prob- 
ably means  the  basal  joint  of  the  external  antennae,  and  observe  how 
closely  the  figure  corresponds  to  young  crabs  belonging  to  De  Haan*s  ge- 
nus Dione,  the  conclusion  is  unavoidable  that  Schizophrys  is  really  synon- 
ymous with  the  Mithrax  triangulaires  of  Milne-Edwards,  and  as  such  we 
here  adopt  it  In  the  following  synopsis  new  characters  are  introduced  ; 
some  new  genera  are  described,  and  a  list  given  of  the  species  known  up  to 
the  present  date. 

A.  Maxillipedis  extemi  mcrus  margine  antico  integer. 
MrrHBACULUS,  White.     {Mithrax^  pro  parte,  De  Haan,  Fauna  Jap.  Or. 

82.)  Carapax  depressus,  rostro  brevissimo  vel  nuUo. — M,  sculptus,  (M.- 
£dw.,)  M.  nodosuSy  (Bell,)  M,  denticulatus,  (Bell,)  M,  coronatuSy  (Herbst) 
M.  dnetimantLSy  Stm. 

B.  Maxillipedis  extemi  merus  angulo  antero-interno  excisus,  ad  palpum 
incipiendum. 

a.  Frons  angusta.  Orbitse  parvse,  profundse,  oculos  psene  operientes, 
Mithrax,  Leach.  Carapax  plus  minusve  transversus.  Orbita  multifissa, 
margine  dentibus  vel  tuberculis  armata. 

1.  Antenme  extemse  articulus  basalis  spinis  tribus  armatus. — M.  verru- 
comtSy  M.-£dw.,  M.  aculeatus,  (Herbst) 

2.  Antennae  extemae  articulus  basalis  spinis  duabus  armatus. — M.  spi- 
vumstimusy  (Lamk.),  M.  hispidus,  (Herbst,)  M.  ursus,  Bell,  M.  rostratus^ 
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Beil,  M,  pygtMmu^  Bell,  M.  comutuSy  De  S.,  if.  armatus^  De  S.,  M.  tuber- 
eulatuSf  Stm. 

Telbophrts,  nov.  gen.  Carapax  antice  triangulariB,  poetice  et  lateral- 
iter  rotundatus,  sulco  cervicali  sat  profaodo.  Orbita  margine  supero  ez- 
tenioque  int^ra,  nee  dentata. — T,  criatulipes,  Stm. 

b,  Frons  lata.  Oculi  majores.  Orbitse  grandes,  non  profunda,  late 
fissae,  oculoe  non  operientes. 

ScHizopHRTs,  White.  (Dione,  De  Haan.)  Carapax  oyato-triangularis. 
Rostrum  longum,  bifidum,  cornibus  bidentatis. — S.  dichotoma^  (Latr.)  S. 
affinU,  (De  Haan,)  S.  aspera,  (M.-£dw.),  S.  serrata,  White,  S.  spinigera, 
White,  S.  dama,  (Herbst) 

Ctclouaia,  nov.  gen.  Carapax  orbiculatus,  antrorsum  quam  retror- 
sam  vix  angustior.  Rostrum  brevissimum,  bifidum,  cornibus  acutis,  non 
dentatis.  Oculi  grandes,  sat  breves.  Antennie  externie  articulus  basalis 
trispinosus,  spinis  supeme  conspicuis.  Maxillipidis  extemi  merus  apice 
iuterno  profunde  sinuatus.    Pedes  mediocres. — C.  suborbiculariSy  Stm. 

CrcLAx,  Dana.  Cyelomaice  carapacem  affinis.  Oculi  longi;  pedes 
longi,  tenues. — C.  Perryi^  Dana. 

Miikraculus,  Mithrax^  and  Teleophryi  are  American;  Schizophrya, 
Cyclomaia  and  CyclaXy  old-world  types. 

7.  Archiv  fur Naturgtichichtey  vol,  xxiv,  for  1868 ;  Berlin,  1869  :— con- 
tains the  following  articles  of  special  interest : — Anatomy  and  develop- 
ment of  Copepoda,  with  2  plates ;  Glaus. — Deseriptions  of  new  Chilian 
Vertebrates  by  Dr.  Pkilippi. — Revision  of  the  Gadidse,  Soleinse,  and  Pla- 
gusinsB ;  Kaup. — (Mr.  Eaup  considers  our  Morrhua  pruinosa  and  M. 
americana  as  one  species  and  identical  with  M.  vulgaris  !) — Geographical 
and  historical  remarks  on  certain  mammals ;  Martens. — On  the  species 
of  Velutina ;  Martens. — On  Annelides  of  the  Brazilian  Coast,  2  plates ; 
F.  Muller. — ^Enthelminthica,  2  plates  ;  Wagener. — Anatomy  and  Histol-  ' 
ogy  of  some  Trematodes ;  Walter. — New  Batrachians,  Gunther. — On  the 
hard-cheeked  Acanthopterygians ;  Kaup.  (The  number  of  ffenera  very 
much  reduced.) — Critical  remarks  on  Castelnau's  Siluroids  ;  ICner. 

w.  s. 

8.  Tlie  Natural  History  Review  and  Quarterly  Journal  of  Science^  a 
periodical  published  at  London  and  Dublin,  containing  reviews  of  works 
relating  to  Natural  History,  and  also  the  proceedings  of  the  Dubun 
Scientific  Associations,  as  follows : — the  Geological  Society,  the  Natural 
History  Society,  the  University  illogical  and  Botanical  Association,  the 
Royal  Irish  Academy,  and  the  Royal  Society.  In  giving  a  synopsis  of  the 
more  important  zoological  papeis  read  before  these  five  Associations,  we 
shall,  for  the  sake  of  convenience,  cite  the  ^  Quarterly  Journal"  instead  of 
their  own  regular  publications : — 

Vol.  V.  1858,  contains — p,  134,  On  new  genera  and  species  of  Polyzoa, 
4  plates ;  W.  Thompson, — p.  148,  Cambrian  fossils,  Histioderma,  n.  g. 
(annelide) ;  Kinahan. — p.  168,  Steropis,  a  new  genus  of  Carboniferous 
Crustacea,  allied  to  Limulus  ;  Baily. — p.  194,  On  some  Oniscoidea,  with 
a  plate,  Kinahan. — p.  202,  New  forms  of  Diastylidse  (wood-cnts) ;  Bate, 
— ^p.  207,  On  Oldhamia,  a  Cambrian  fossil ;  Kinahan. — p.  276,  Ancient 
and  modem  races  of  Oxen  in  Ireland,  (wood-cuts)  -,  Wilde, — Vol.  vi.,  1 859, 
p.  108,  On  the  urticating  organs  of  Actinia;  MI>onnelL — p.  113,  Irish 
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— ^p.  191,  Crimean  Fossils;  Bailey, — p.  199,  New  Irish  Ortbocerata; 
Actiniadae;  Wriffkt. — ^p.  125,  PJatyarthrus,  Brandt,  and  allied  genera; 
Kindkan. — p.  152,  Anatomy  of  the  brain  in  some  small  Quadrupeds,  2 
plates;  Gamer, — ^p.  161,  Subterranean  Gammaridse;  Bate  and  Hogan, 
Haughton. — ^p.  237,  Morphology  of  the  Hydrozoa,  with  reference  to  the 
constitution  of  the  sub-kingdom  Coelenterata ;  Cheene.  (Mr.  Greene  in- 
cludes the  Lucemaridse  with  Hydrozoa,  and  considers  the  Medusidse — 
"  Animal  consisting  of  a  polype  suspended  from  the  under  surface  of  a 
natatorial  organ" — an  order  distinct  from  the  Hydridse  and  Tubularidse  !) 

9.  An  essay  on  Classification^  by  Louib  Agasbiz. — This  work,  forming 
the  introduction  to  Prof.  Agassiz'  Contributions  to  the  Natural  History  of 
the  United  States,  has  been  published  in  a  separate  form,  a  convenient 
octavo,  by  the  Longmans  and  Trtibner  (fe  Co.,  London. 

10.  On  the  genus  Synapta;  by  Woodward  and  Barrett,  (Proc.  Zool. 
Soc  of  London,  xxvi,  360.  Plate  xiv). — A  short  historical  and  anatomical 
account  of  the  interesting  family  of  Holothurians  in  whose  skin  are  found 
the  miniature  anchors  and  wheels,  which  form  such  elegant  objects  for  the 
microscope.  They  give  detailed  descriptions  of  Synapta  digitata  and  S, 
inkcsrenSj  and  add  one  new  species,  S,  bidentata^  from  China.  They  also 
give  what  purports  to  be  a  list  of  the  known  species  of  the  family,  to 
which,  however,  the  following  should  be  added  : — Synapta  oceanica  Less., 
S,  doreyana  Quoy  and  Gaimard,  S,  punctulata  Q.  <k  G.,  S.  hachei  Pourt, 
S,  tennis  Ay  res,  S.pellucida  Ayres,  S.  dolahrifera  Stm.,  Ckirodota  fusea 
Q.  <k  G.,  C,  rubeola  Q.  <k  G.,  C,  tenuis,  Q.  <k  G.,  C  rufescens  Brandt,  C 
rotifera  Pourt,  (7.  pallida  Ayres,  C.  australiana  Stm.,  C.  {Afyriotrockus) 
brevis  Huxley.  w.  s. 

Peooekdings  or  thk  Eluott  Sootstt  of  Natural  Histort  of  Charluton,  S.  C— 
Vol  I.  1850. — p.  50,  On  Cicada ;  /.  Zee.— New  and  rare  Phienogamous  Plants  found 
in  the  State  of  South  Carolina ;  J7.  W.  Ravenel.^p.  56,  Description  of  Oceania  (Tur- 
rit^psis)  nutricula.  nov.  sp.,  and  the  embryology  of  a  Medusan  Larva  found  in  its 
bell ;  with  four  plates;  J.  McCradii. — 1867,  p.  91,  On  the  past  and  present  eondi- 
tion  of  Niagara  Falle;  L,  R,  Gibbet. — p.  101,  Notice  of  an  ore  of  Argentiferoos 
Galena;  Frampton, — p.  102,  On  the  fruit  of  Yucca  gloriosa;  L.B.  Oibbea, — p.  lOS, 
Oymnophthalmata  of  Charleston  Harbor,  with  five  plates,  (noticed  in  this  Volume, 
p.  1 80) ;  J.  McCTady.—\i.  222,  On  Specific  Fortn ;  /.  McCrady.—^.  228,  On  a  Bolina 
found  in  Charleston  Harbor ;  J.  McCrady,'^^.  226,  Description  of  Ranilia  moricata, 
M.  Edw.,  with  a  plate ;  L.  R.  Gibbes.—p.  229.  On  the  zoological  affinities  of  Omp- 
tolites  (noticed  in  this  volume,  p.  ISl);  J.  McCrady. — p.  237,  Oi.eantic  Ortboceras 
from  Minnesota ;  L.  A.  Frampton. — p.  238,  On  a  Cactus  from  Eding*8  Bay,  S.  0. ; 
Z.  R,  Oibbea.—p.  239,  Medusae  of  Port  Royal  Harbor,  S.  C. ;  /.  AfcOrady.-^p.  241, 
Botany  of  Eding's  Bay;  L.  R.  Gibbe$.—p.  261,  Preparation  of  Metallic  Cobalt; 
W.  Sharnoood-^p.  264,  Development  of  two  species  of  Ctenophora  found  in  Charlea> 
ton  Harbor,  with  a  phite;  /.  Jl/cCrarfy.— 1868,  p.  272,  Cacti  of  S.  Carolina;  i.  A 
Gibbe$.'^p.  276,  Instance  of  incomplete  longitudinal  fission  in  Actinia  cavernosa  ; 
/.  AfcCrady.—p.  278,  A  new  locality  for  Rutile;  W.  Sharswaod—p.  280.  Three  new 
Univalves ;  F.  Ravenel. — p.  282.  New  genus  of  fossil  Echini,  Ravenelia,  allied  to 
Pygorynchus;  J.  McCrady. — p.  287,  Antidote  for  Arsenious  Acid;  W.Bharawood'^ 
p.  288,  Phenomena  of  the  Earthquake  of  Dec.  19,  1867 ;  X.  R.  Gibbes^^p,  291,  On 
a  convenient  form  of  Aspirator  ;  L,  R,  Gibbet. 

PaocEEDiN'GS  Boston  Soo.  Nat;  Hist..  1869. — p.  49,  On  the  priority  of  discovery 
of  the  fossil  footmarks  of  the  Connecticut  Valley ;  T.  T.  5ouvf — p.  54,  Trilobite 
from  Newfoundland ;  O.  T.  Jackton, — p.  68,  Japanese  plant-wax ;  W.  B.  Rogert  and 
C.  T.  Jack»on.—\i.  60,  On  the  Infusorial  deposit  in  the  Tertiary  of  Virginia  and  Map 
ryland;   W.  B.  /Severe. -»p.  64,  Mineral  resources  of  tbe  Bodcy  Monntain  Chain; 
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W.  P,  BUUu^ip,  74.  On  the  froicn  well  of  Brandon,  Vt. ;  O.  S^odtfcr.— p.  76,  Par- 
adozides  HarUini,  C.  T,  Jackson. — Habits  of  marine  animals  observed  at  West  Yar- 
mouth, Mass.;  T.  Zyman.— Diatomacete  from  Milwaukee;  A.  If.  £dward».—p.  81, 
Report  on  the  froxen  well  at  Brandon,  Vt.;  Jackson  and  Blakc-^p.  89,  On  collecting, 
prepuring  and  mounting  DiatomacesB ;  A  M.  Edwards. — p.  102,  A  list  of  Birds  seen 
at  the  Bahamas,  from  Jan.  20th  to  May  14th,  1869,  with  descriptions  of  new  or  lit- 
tle known  species ;  H,  Bryant 

PaocKKDiKGa  PfliLADiLPHiA  AcAD.  Nat.  Soi.,  1869.— p.  162,  On  fossil  teeth  and 
bones  collected  by  Prof.  Emmons:  Ontocetus  Emmoosi,  nov.  sp.,  founded  oa  the 
tooth  of  a  Cetacean  ;  •/.  Leidy. — Notice  of  Humboldt ;  1.  Lea.'-p.  164,  On  a  speci- 
men of  Hjdaticassonatus;  C.  A.  Helmuih, — p.  166,  Description  of  new  generic 
^pes  of  Cottoids  from  the  Collection  of  the  North  Pacific  Expedition ;  T.  Oill.—p. 
167,  Description  of  a  new  species  of  Callianidea  ;  T.  Oill.-^p.  168,  Entomacrodus, 
anew  genus  of  Salarians  ;  T,  Oill.—p,  169,  Herpetological  Notices;  C,  Oirard. — 
p.  170,  Twelve  new  Uniones  from  Georgia;  /  i>a.— Catalogue  of  Birds  collected 
on  the  Rivers  Camma  and  Ogobai,  W.  Africa,  by  Mr.  P.  B.  Duchoillu,  with  notes  and 
descriptions  of  new  species;  J.  Cassin. — p.  177,  On  fresh- water  shells,  7.  Lea.^~ 
Fosnls  from  the  Poet-Pliocene  of  S.  C,  with  Dr.  Leidy's  paper  on  the  fossil  Horse,  and 
Prof.  Agassis'  letter  ;  J7o/m««.— p.  187,  Four  new  exotic  iJniooidce;  /.  Lea. — p.  188, 
Notes  on  American  land-shells.  No.  6  ;  W.  O.  Binney. — p.  189,  Catalogue  ot  birds 
collected  in  the  vicinit}[  of  Fort  Tejon,  Cal.,  with  description  of  a  new  Syroium ;  J. 
XasUut. — p.  194,  Freyia  Americana,  a  new  animalcule  from  Newport  Harbor;./'. 
Leidy. — p.  196,  Evorthodos,  a  new  genus  of  Gobioids ;  T.  OUL—p.  196,  Pimeletro- 
pis,  a  new  genus  of  Siluroids  from  South  America ;  T.  QUI. — p.  197,  New  genera 
and  species  of  N.  American  Tipulids  with  short  palpi,  with  an  attempt  at  a  new 
dassification  of  the  tribe,  (p^  69  and  three  plates) ;  R.  von  Osten  8aeken.—p.  266, 
A  spider  catches  a  fish;  £.  A.  Spring. — p.  256,  Contributions  to  American  Lepi- 
dopterology;  B.  Clemens.—p.  262,  On  a  deformed  fragmentary  Human  Skull  from 
Jerusalem  ;  J.  A.  Meigs,  Supplement — Catalogue  of  the  Invertebrate  Fossils  of  the 
Cretaceous  Formation  of  the  United  States ;   W,  AT.  Gabb. 

JotJawAL  pHiLADKLPmA  AoAD.  Nat.  Sci.,  Vol.  VI,  Pt  II^OontaioB  the  following 
papers : — Synopsis  of  the  North  American  Sphingids,  by  B.  Clemens,  M.D. ;  and 
New  UnionidsB  of  the  United  SUtes,  by  I.  Lea,  LL.D. 

Cavaoiah  Natoeauvt  AMD  Gbolooist,  Oct  1869.— A  new  Gasterostens,  G.gym- 
netes;  i>atMoi».^Glacial  Phenomena  of  Canada  and  the  North-eastern  United  States 
during  the  Drift  Period ;  Ramsey. — On  Ozone ;  Smallvmod — Fossils  of  the  Calcifer- 
one  Sandrock,etc ;  BiUings.--^evr  Trilobites;  Billings.^On  the  Anrora  of  28th  of 
August;  BmaUwood 

AaxAis  AND  MAOAzimi  or  Natural  Hxstort,  London,  Oct.  1869. — Cellulose  in 
•tarch-grains;  if.  von  J/bA/.-*New  spiders  from  Madeira  ;  /.  ^/o^Artfa//.— Nudibran- 
duate  molludcsof  Ceylon;  Kelaart: — New  genera  and  species  of  phytophagous  in- 
sects ;  Baly. — Digestive  power  in  the  Actinia ;  Holdsworth. — New  Entomostraca 
from  Jerusalem;  two  plates;  Baird—^.  American  Fungi;  Berkeley  and  Curtis, — 
Anew  antelope  (Kobus),  frt>m  Central  Africa;  O^ray.— Nov.  1869.— Reproduction 
of  Bark-lice,  with  a  plate;  R.  Leuekart.^^ew  Anthribidas;  Pascoe.— Nomencla- 
tnze  of  the  Foraminifera  ;  Parker  and  ./bntff.— Coleoptera  of  Old  Calabar  ;  After- 
ray.— Co  certain  genera  of  plants;  Miers. — On  Hydroia  Zoophytes ;  AUman. — Cey* 
km  insects ;  P.  Walker. — A  new  Catharus  from  'W'estern  Mexico ;  Sclaier. 

Pbockkdings  or  tbb  Zoological  Socdctt  or  London. — ^Tbe  volume  for  1868  con- 
tains the  following  papers  of  more  or  less  interest  to  American  xoologists : — p.  88, 
Oeneni  of  OUvas ;  /.  £.  Oray.-^p.  90,  On  Stavelia,  a  new  genus  of  Mytilid«e,  and  on 
•ome  Distorted  Bivalves,  with  a  plate;  J.  B,  Gray.—p.  92,  Nerita  and  ite  operca- 
faim ;  J.  B.  Gray.— p.  146,  Rearrangement  of  the  genera  of  British  Actiniad^e  ;  W. 
Tkompson.--On  Sponges,  by  Dr.  Gray,  pages  118,  114,  229,  and  681,  with  plates.— 
pu  136,  Separation  of  the  Salamandridse  into  two  families,  by  the  form  of  the  skull, 
J.  E.  Oray.—p.  226,  Description  of  new  Finns ;  <Sf.  Hanley.  (The  South  Carolinin- 
•B  Finnas  called  by  American  Conchologtsts  P.  seminuda  and  P.  muricata  are  P.  car- 
olhiensie,  HanL  and  P.  equamosissima,  PhiL)— p.  839,  Systematic  Arrangement  of  the 
Tail-lees  Batrachians;  Guntlttr.-^p.  S60,  On  the  genus  Synspta;  Woodward  A  Bar' 
rett, — ^p.  878,  Geographical  Distribution  of  Reptiles;  Gunther.—p.  413,  Monograph 
of  the  Cscide;  P.  P.  Carpenter. — Also  many  papers  relating  to  Central  American 
Ornithology,  by  P.  L.  SeUuer,  w.  a. 
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IV.   ASTRONOMY  AND  METEOROLOGY. 

1.  Discovery  of  the  5l tk  planetoid  (Mnemosyne). — Another  planet,  ap- 
pearing like  a  star  of  the  loQi  magnitude,  supposed  to  be  one  of  the  group 
between  Mars  and  Jupiter,  was  discovered  by  M.  Robert  Luther ^  Sept.  22, 
1859,  at  the  Observatory  of  Bilk.  It  is  the  57th  of  the  group,  and  has 
been  named  Mnemosyne, — {Comptes  jRendus,  Oct.  6, 1859.) 

2.  Total  Solar  Uclipse  of  July  IS,\860. — M.  Fayk  has  called  the  atten- 
tion of  astronomers  and  of  all  lovers  of  astronomy  to  the  rare  opportuni- 
ty for  important  observations  presented  by  this  eclipse,  which  will  traverse 
the  earth  from  California  to  the  Red  Sea.  The  total  darkness  will  travel 
across  North  America  about  the  60tli  degree  of  North  latitude,  leaving  it 
at  Hudson's  Straits,  and  leaping  the  Atlantic,  pass  across  Spain,  strike  the 
Balearic  Isles,  pass  through  Algeria,  and  crossing  the  Nile  north  of  Don- 
gola,  take  leave  in  Ethiopia.  He  names  seven  stations  as  specially  favor- 
able for  observation,  viz.,  1.  In  Oregon  between  the  Pacific  ocean  and  the 
Rocky  Mountains.  2.  In  Labrador,  in  lat.  59°  N.  8  and  4.  In  Spain  on 
the  Atlantic  and  on  the  Mediterranean  coasts.  5.  At  Ivica  in  the  Balear- 
ic isles.     0.  At  Eabylia  in  Algeria.     7.  At  Dongola  on  the  Nile. 

•  At  the  time  of  the  eclipse,  Venus,  Mercury,  Jupiter  and  Saturn,  will  be 
in  the  vicinity  of  the  Sun,  and  form  a  sort  of  riiomboid  about  it  Such 
a  spectacle  will  not  be  visible  again  for  many  ages. 

The  objects  to  be  secured  by  these  observations  may  be  arranged  un- 
der four  heads.  1.  The  more  exact  determination  of  the  errors  of  the  lu- 
nar tables.  2.  The  determination  of  the  longitudes  of  places  too  remote 
from  each  other  to  be  connected  by  the  electric  telegraph.  3.  The  veri- 
fication of  the  present  data  for  the  solar  and  lunar  parallax  and  the  flat- 
tening of  the  earth.  4.  The  solution  of  certain  questions  respecting  the 
physical  constitution  of  the  sun,  and  of  the  space  in  its  vicinity. 

M.  Faye  proposes  that  at  the  two  principal  stations  photographic  meth- 
ods should  be  substituted  in  place  of  direct  observation.  A  telescope  of 
large  object  glass  and  long  focus  should  be  used,  and  a  large  numb^sr  of 
proofs  should  be  taken  between  the  first  and  last  contact,  taking  care  to 
keep  horizontal  the  collodionized  plate.  During  the  total  obscuration,  the 
whole  object  glass  should  be  uncovered,  and  the  most  sensitive  plates  em- 
ployed in  order  to  obtain  proofs  on  a  large  scale  of  the  aureola  and  solar 
flames,  while  observers  provided  with  hand  telescopes,  with  fresh  eyes, 
should  deliberately  study  all  particulars  which  photography  can  not 
secure. 

As  to  the  meteorological  phenomena,  M.  Faye  proposes  to  add  the 
sympiezometer  as  more  quick  to  show  the  rapid  fluctuations  of  the  atmos- 
phere ;  and  instead  of  the  common  thermometer  to  use  a  self-registering 
Breguet^s  metallic  thermometer  carried  into  the  air  by  a  captive  balloon. 
The  variations  of  the  magnet  should  also  be  observed,  for  if  the  earth^s 
magnetism  is  aflected  by  the  spots  which  periodically  obscure  part  of  the 
sun's  disk,  may  it  not  be  aflected  by  the  more  rapid  obscuration  of  the 
same  by  the  moon  i  Possibly  the  wires  of  the  electric  telegraph,  arrang- 
ed now  with  and  now  against  the  direction  of  the  eclipse  may  show  per- 
turbations too  fugitive  to  be  detected  by  bar  magnets. 
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The  station  at  Ivica  seems  to  combine  all  the  advantages  offered  by  the 
peak  of  Teneriffe.  Here  especia]  attention  should  be  given  to  the  form 
and  prolongations  of  the  aureola,  the  nature  and  intensity  of  its  light, 
and  also  to  the  zodiacal  light,  which  is  now  made  to  play  so  important  a 
part  in  the  solar  system.  Careful  search  should  also  be  made  for  the 
small  planets  near  the  sun,  suspected  by  M.  LeVerrier.  Perhaps,  more- 
over, it  may  be  possible  to  notice  clearly  the  motion  of  the  cone  of  the 
lunar  shadow,  the  lower  base  of  which  should  traverse  the  surface  of  the 
sea  at  the  rate  of  900  metres  per  second,  while  the  upper  terminus,  if  vis- 
ible, will  show  by  its  distance  from  the  zenith  the  height  of  the  upper 
strata  of  our  atmosphere. 

3.  JVolice  of  the  Meteor  of  Nov,  16,  1869 ;  by  Prof.  E.  Loomis.— On 
the  morning  of  Nov.  16th,  about  9-^  o'clock,  a  remarkable  meteor  was 
witnessed  by  a  large  number  of  persons  in  New  York  and  its  vicinity. 
The  meteor  was  so  brilliant  that  although  the  sun  was  unclouded  and 
had  an  elevation  of  about  twenty  degrees  above  the  horizon,  the  flash 
attracted  the  attention  of  well  nigh  every  person  who  happened  at  that 
time  to  be  looking  nearly  toward  that  part  of  the  heavens.  The  appar- 
ent diameter  of  its  head  was  somewhat  less  than  that  of  the  sun,  and  it 
had  an  appendage  like  the  tail  of  a  comet  several  degrees  in  length.  Its 
apparent  path  was  nearly  vertical,  with  a  slight  inclination  towards  the 
west ;  and  the  length  of  its  visible  path  was  variously  estimated  from 
16^  to  25°.  The  entire  period  of  its  visibility  did  not  exceed  one  or  two 
seconds.  No  sound  was  heard  at  New  York  which  could  reasonably  be 
ascribed  to  the  meteor.  By  taking  the  mean  of  the  estimates  of  several 
observers,  I  have  determined  that  the  point  of  the  horizon  where  the 
meteor  vanished  was  about  21°  west  of  south. 

From  the  newspaper  reports  we  learn  that  the  same  meteor  was  seen 
at  Salera,  Boston,  and  New  Bedford,  Mass.,  at  Providence,  R.  L,  at  New 
Haven,  Middletown,  and  Waterbury,  Conn.,  at  Albany  and  many  other 
plaoea  in  New  York,  at  numerous  places  in  New  Jersey,  at  Baltimore, 
Md.,  at  Washington  and  Georgetown,  D.  C,  as  also  at  Alexandria  and 
Fredericsburg,  va.  At  all  of  those  places  the  meteor  appears  to  hav« 
been  seen  at  the  same  instant  of  absolute  time ;  and  at  all  the  stations 
north  of  New  York  the  appearance  was  almost  identical,  and  the  direc- 
tion of  the  meteor  was  somewhat  west  of  south. 

From  a  newspaper  notice  coming  from  Prof.  Henry  of  the  Smithsonian 
Institation,  we  learn  that  at  Washington  the  apparent  path  of  the  meteor 
was  nearly  perpendicular  to  the  horizon,  and  its  point  of  disappearance 
was  estimated  to  be  four  degrees  north  of  east.  Those  lines  of  direction 
as  observed  at  New  York  and  Washington  intersect  at  a  point  a  little 
north  of  Cape  May ;  and  inasmuch  as  at  each  of  those  stations  the  ap- 
parent path  was  nearly  vertical,  the  actual  path  must  also  have  been 
nearly  vertical,  and  the  meteor  undoubtedly  struck  the  earth  at  some 
point  not  very  remote  from  Cape  May. 

This  conclusion  is  confirmed  by  the  reports  of  the  meteor  from  New 
Jersey.  The  meteor  was  generally  observed  throughout  the  southern 
part  of  that  State,  and  was  everywhere  succeeded  by  a  very  remarkable 
explosion.  At  Beeseley's  Point,  situated  on  the  Atlantic  Ocean  near  lat 
39^  20',  the  course  of  the  meteor  is  said  to  have  been  from  northeast  to 
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flouthwest  It  was  attended  by  a  sudden  flash  of  light,  and  left  behind 
a  curling  track  of  a  smoky  or  light  cloudy  appearance,  which  soon  van- 
ished. About  a  minute  after  the  flash,  there  was  heard  a  series  of  ter- 
rific explosions,  which  were  compared  to  the  discharge  of  a  thousand 
cannon.  These  explosions  continued  for  one  or  two  minutes ;  they  were 
very  sharp  and  distinct,  and  shook  the  windows  and  doors  of  the  houses. 
Similar  noises  have  been  reported  from  numerous  stations  in  the  south- 
eastern part  of  New  Jersey.  These  noises  occasioned  considerable  alarm, 
and  by  some  were  thought  to  have  been  produced  by  an  earthquake. 

From  the  preceding  fJEicts  it  seems  almost  certain  that  the  meteor  must 
have  struck  tibe  earth  at  some  point  a  little  north  of  Cape  May ;  and  as 
it  was  unquestionably  a  body  of  considerable  size  and  of  great  density, 
if  it  struck  on  dry  ground  the  meteor  ought  to  have  been  discovered. 
As  we  have  received  no  account  of  such  a  discovery  there  is  reason  to 
apprehend  that  the  meteor  may  have  descended  into  water,  and  probably 
into  Delaware  Bay.  Analogy  would  lead  us  to  conclude  that  this  be- 
longed to  the  class  of  iron  meteors  of  which  we  have  numerous  speci- 
mens in  our  cabinets. 

The  velocity  of  this  meteor  was  very  extraordinary.  It  probably 
struck  the  earth  at  a  distance  of  110  miles  from  Washington,  and  is  said 
to  have  been  first  seen  at  an  elevation  of  45°.  This  would  make  the 
length  of  its  visible  path  110  miles,  and  it  is  said  to  have  described  this 
path  in  two  seconds,  giving  a  velocity  of  55  miles  per  second.  A  small 
portion  of  this  velocity  (7  miles  per  second)  may  be  ascribed  to  the 
earth's  attraction,  and  another  portion  was  due  to  the  motion  of  the  earth 
in  its  orbit,  for  the  earth  was  moving  obliquely  towards  the  meteor ;  but 
there  still  remains  an  independent  velocity  nearly  double  the  velocity  of 
the  earth  in  its  orbit  The  path  of  the  meteor  in  space  could  not  there- 
fore have  been  a  circle  with  the  sun  for  its  center,  as  the  above  ve- 
locity is  too  great  for  any  ellipse  or  even  parabola ;  but  such  conclusions 
must  be  received  with  caution  on  account  of  the  imperfection  of  the  ob- 
servations, for  if  we  suppose  the  time  of  describing  this  path  was  three 
seconds,  the  independent  velocity  of  the  meteor  would  not  have  been 
much  greater  than  that  of  the  earth  in  its  orbit 

4,  Meteoric  Exphnon,  in  West  Tennessee,  Sept.  1st,  1859;  by  Prof 
B.  W.  McDoNNOLD,  of  Bethel  College.— The  first  of  September  was 
made  memorable  by  the  great  Aurora.  Here,  that  day  of  the  calendar 
had  another  creta  nota — a  meteoric  explosion.  This  explosion  was  heard 
at  Bethel  College  about  10  o'clock,  a.  m.,  and  was  at  first  thought  to  be 
the  firing  of  cannon  in  honor  of  a  political  election. 

The  first  report  was  double,  like  the  almost  simultaneous  explosion  of 
two  great  rockets,  The  reverberations  were  protracted,  deep,  distant  After 
the  lapse  of  perhaps  a  half  minute  another  explosion  was  heard,  louder, 
deeper  than  the  former,  and  the  reverberations  more  protracted.  The 
bearing  of  the  sound  was  N.  E. 

I  find  that  the  report  was  heard  forty  miles  north  of  us,  where  it  was 
supposed  to  bear  South  East ;  it  was  heard  twelve  miles  south  and  west, 
bearing  same  as  here ;  but  farther  south  and  west  it  was  not  heard  at  all. 

As  yet,  I  have  heard  of  no  fragments  of  the  meteor  being  found.  I 
feel  satisfied  myself  however,  of  the  meteoric  origin  of  the  explosion. 
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5.  Catalogue  of  the  Meteorites  in  the  Imperial  Austrian  Collection 
at  Vienna  ;  by  Prof.  W.  Haidinqbr. — ^Haidioffer  has  commanicated  to 
the  Austrian  Academy  of  Sciences  a  comf^ete  list  of  the  meteorites  con' 
tained  in  the  Imperial  Collection  at  Vienna.  It  is  an  abstract  from  the 
complete  catalogue  made  by  the  late  Prof.  Partsch  and  continued  by  Dn 
Hoemes,  the  present  director  of  the  Imperial  Cabinet 

In  the  list — ^whieh  here  fellows— only  the  names  of  the  localities  and 
the  time  of  falling  (I)  are  given,  or  (U)  in  case  of  meteorites  the  time  of 
&lling  of  which  is  unknown  they  are  classified  according  to  the  date 
when  first  described. 

The  letter  /  following  the  year  indicates  the  specimens  to  be  meteoria 
troHm 

I.  Meteorites^  with  time  of  fall. 

A-  D. 

1 .  1492,      Nov.  7,       Ensisheim^  Alsace,  D6partement  du  HautrRhio, 

France. 

2.  1716,     April  11,     Garz  (Schellin),  near  Stargard,  Prussia. 
3-  1761,  /.  May  26,      Agram  (Hraschina  village),  Croatia. 

4.  1763,      July  3,        Tabar  (Plan,  Strkow),  Bohemia. 

5.  1763,      Sept  7,       Liponas,  near  Pont  de  Verle  and  Bourg  en 

Bresse,  D6p.  del'Afn,  France. 

6.  1768,      Sept  13,     LueS  en  Maine,  D6p.  de  la  Sarthe,  France. 

7.  1768,      Nov.  20,     Mauerkirchen,  Inn,  Lower  Austria. 

8.  1773,      Nov.  17,     Sigena  (Sena  village),  Aragon,  Spain. 

9.  1786,      Feb.  19,      Eichsta^dt  (Wittens),  Franconia,  Bavaria. 

10.  1787,      Oct  13,      Charkow    (Bobrik),    Government    Charkow, 

Russia. 

11.  1790,     July  24,     Barbotan  (Eoqnelort,  Cr6on,  JuiUac,  Mezin, 

Agen,  <fec),  Ddp.  des  Landes,  I)6p.  du 
Gers,  D6p.  du  Lot  et  Garonne,  formerly 
Gascony,  France. 

12.  1794,      June  16,     Sienna,  Tuscany. 

13.  1796,      Dec  13,      Wold  Cottage^  Yorkshire,  England. 

14.  1798,      March  8-12,  Salh,  near  Villefranche,  D6p.  du  Rh6ne, 

France. 

15.  1798,      Dec  13,      Benares  (Erakhut  village),  Bengal,  E.  Indies. 

16.  1808,      April  26,    Z'^i^fc,  Normandy,  Dip.  de  TOme,  France. 

17.  1803,      Oct  8,        Apt  (Saurette),  D6p.  de  Vaucluse,  France 

18.  1803.      Dec.  13,      Maessing  (Dorf  St  Nikolas),  Eggenfeld,  Ba- 

varia. 

19.  1804,      Aprils,      Gf&w^ow  (High  Possil),  Scotland. 

20.  1806,      March  25,  Doroninsk,  Government  Irkutsk,  Siberia. 

21.  1806,      June,  Constantinople,  Tuikej. 

22.  1806,      Nov.,  Asco,  Corsica. 

28.  1806,      March  16,  Alois,  St  £tienne  de  Solm  and  Valence.  D6p. 
du  Grard,  France. 

24.  1807,      March  13,  2'iww)cAt7i,(Tim8chino,  according  to  Eichwald), 

luchnow.  Gov..  Smolensk,  Russia. 

25.  1807,      Dec.  14,      Weston,  Connecticut. 

26.  1808,     April  19,    Parma  (Casignano,  Borgo  S.  Donino). 
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27.  I8O89  May  22,  Stannem,  Iglau,  Moravia. 

28.  1808,  Sept.  8,  Liasa^  Bunzlau,  Bohemia. 

29.  1809,        t  Kikina,  Wiasemsk,  Gov.  Smolensk,  RusBia. 
80.  1810,  Aug.  Tipperary  (Mooresfort),  Ireland. 

31.  1810,      Nov.  22,      Charsonville^  near  Orleans,  D6p.  du  Loiret, 

France. 

32.  1811,      March  12,  Kulesehawka,  Gov.  Poltawa,  Russia. 

33.  1811,      July  8,        Berlanguillas^  near  Burgos,  Spain. 

84.  1812,      April  10,     Toulatuej  D6p.  de  la  Haute-Garonne,  France. 
86.1812,      April  15,    jSVa;2e&^,  between  Magdeburg  and  Helmstaedt, 
Prussia. 

36.  1812,      Aug.  5,       Chantonnay^  between  Nantes  and  La  Rochelle, 

D6p.  de  la  Vend6e,  France. 

37.  1818,      Sept  10,     Limerick  (Adair,  Scagh,  Brasky,  Faha),  Lim- 

erick County,  Ireland. 

38.  1813,      Dec  13,     Lontalax  (Lontalaks),  Gov.  Wiborg,  Finland. 
89.  1814,      Feb.  15,     Bachmut^  Gov.  lekaterinoslaw,  Russia. 

40.  1814,      Sept  5,       A^^en^  D6p.  du  Lot  et  Garonne,  France. 
41.1815,      Oct  3,        C%a«in^y,  near  Langres,  D6p.  de  Haute-Mame, 
France. 

42.  1818,      April  10,    Zaborzika  (Saboryzy,  Saboritz  on  the  Slutsch), 

Volhynia,  Russia. 

43.  1818,      June,  Seres^  Macedonia,  Turkey. 

44.  1818,      Aug.  10,     Slobodka^  luchnow,  Gov.  Smolensk,  Russia. 

45.  1819|     June  13,     Jamac  (Barb^zieux),  D6p«  de  la  Charenie, 

France. 

46.  1819,      Oct  13,      Politz,  near  Gera,  Duchy  of  Reuss. 

47.  1820,      July  12,     Lixna    (Liksen),    Lasdany,     Gov.   Witebsk, 

Russia. 

48.  1821,      June  15,     JuvenaSy  near  Libonnez,  D6p.  de  TArdeche, 

France. 

49.  1822,     Dec.  13,     I^pinal  (la  Baife),  D6p.  des  Vosges,  France. 

50.  1823,      Aug.  7,      NobUhorough^  Maine. 

51.  1824,      Jan.  15,     Benazzo,  in  Ferrara,  Papal  States. 

52.  1824,      Oct.  14,      Zebrak  (Praskoles),  near  Horzowitz,  Beraun, 

Bohemia. 

53.  1825,  f  Government  lekaterinoslaWy  Russia. 

54.  1825,      Feb.  10,      Nanjemoy^  Maryland. 

55.  1825,      Sept  14,    Honolulu^  Sandwich  Islands. 

56.  1827,      May  9,       Nashville  (Drake  Creek),  Tennessee. 

57.  1827,      Oct  5,        Bialystok  (Kuasta  or  Euasti  village),  Russian 

Poland. 

58.  1828,      June  4,       Bichmond,  Virginia. 

59.  1829,      May  8,        Forsyth,  Monroe  County,  Georgia. 
60.1829,      Sept  9,       iTro^noi-^T^o/,  Gov.  Riesan,  Russia. 

61.  1831,      July  18,       Vouille^  near  Poitiers,   D6p.  de  la  Vienne, 

France. 

62.  1831,      Sept  9,        Wessely  (Dorf  Znorow),  Moravia. 
63.1833,      Nov.  25,     j9/an«lro,  Bruenn,  Moravia. 

64.  1833,      Dec.  27,      Okniny  (Okaninah),  Kremenetz  District,  Gov. 
Volhynien,  Russia. 
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65.  1835,  Not.  13,  Simonod  (Samonot),  Belmont,  D6p.  de  TAin, 
France. 

McuMOf  Prov.  Rio  Grande  de  Norte,  Brazil. 

Grost-Divina,  near  Budetin,  Hungary. 

JSsnaude^  D6p.  de  la  Charente,  France. 

Chanddkapoor^  Berar,  £.  Indies. 

Capeland  ^okkevdd,  15  miles  from  Tulpagh), 
South  Africa. 

Little  Finey,  west  of  Potosi,  Missouri,  lat  87** 
65'  N.,  long.  92°  6'  W.  from  Greenwich. 

CeresetOj  near  Offiglia,  Casale,  Piedmont. 

Orueneberg  (Heinrichsau),  Prussian  SilesiiL 

ChdteaU'JRenard,  8.  £.  of  Montargis,  D6p.  du 
Loiret,  France. 

MUena  ^ilyan),  Pusinsko  Selo^  4^  miles  6. 
of  Milena,  Croatia. 

Aumieres^  Canton  St.  George,  D6p.  de  la  Lo- 
z^re,  France. 

Bishopville,  South  Carolina. 

Utrecht^  Blaauw  Eapel,  Loewenhufye,  Neth- 
erlands. 

Klein-  Wenden,  near  Nordhausen,  Prussia. 

MaceratOy  Monte  Milan  Tillage,  Ancona,  Papal 
States. 

/otoo,  Linn  County,  Iowa. 

Braunau  (Hauptmannsdorf),  Eoeniggraetz, 
Bohemia. 

Cabarras  County,  North  Carolina. 

Oueterslohj  Westphalia. 

Meso-Madaras  (and  Fekete),  Transylyania. 

Borkui,  Marmaros,  Hungary. 

Oirgenti,  Sicily. 

Bremervoerde,  Landdrostei  Stade,  Hanover. 

Ohaba,  E.  of  Earlsburg,  Transylvania. 

JTafto,  S.  W.  of  Debreczin,  Nordbihar,  Hun- 
gary. 

91.  1858,     May  19,     Kdkova,  N.  W.  of  Oravitza,  Temesvar  Banat. 

n.  Meteorites,  with  time  of  discovery. 

92.  1751,  /.     Steinbach,  between  Eibenstock  and  Johann-Georgen- 

stadt,  Saxony  (sometimes  given  as  coming  from  Nor- 
way, Tabor,  Senegal,  &c.). 

93.  1763,  /.     Senegal,  Siratik  in  Bambuk,  Africa. 

94.  1776,  7.    Krasnqjarsh,  Gov.  leniseisk,  Siberia. 

95.  1784,/.     To/uoK,  Mexico. 

96.  1788,  /.     Tucuman  ^Otumpa),  Argentine  Republic,  S.  America. 
97.1792,7.     ZocatooM,  Mexico. 

98.  1801,  7.     Cape  of  Good  Hope,  Africa. 

99.  1811,  7.    JElhogm,  Bohemia. 


66. 
67. 
68. 
69. 
70. 

1836, 
1837, 
1837, 
1838, 
1838, 

Nov.  11, 
July  24, 
Aug. 
June  6, 
Oct  13, 

71. 

1839, 

Feb.  13, 

72. 
73. 
74. 

1840, 
1841, 
1841, 

July  17, 
March  22, 
June  12, 

75. 

1842, 

April  26, 

76. 

1842, 

June  4, 

77. 
78. 

1843, 
1843, 

March, 
June  2, 

79. 
80. 

1843, 
1846, 

Sept.  16, 
May  8, 

81. 
82. 

1847,      Feb.  25, 
1847,  7.  July  14, 

88. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 

1849, 
1851, 
1852, 
1852, 
1853, 
1855, 
1857, 
1857, 

Oct  31, 
April  17, 
Sept  4, 
Oct  18, 
Feb.  10, 
May  13, 
Oct  10, 
Apr.  15, 
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100.1811,7.  Dttraij^o,  Mexico. 

101.  1814,  /.  Bithurg^  Lower  Rhine,  PruBsia. 

102.  1814,  /.  Texas  (Red  River). 

103.  1816,  /.  LSnarto,  Scharosch,  Hungary. 

104.  1816,  /.  Bahia  (Bemdego),  Brazil. 

105.  1819,  /.  Baffins  Bay,  Greenland. 

106.  1822,  7.  Brakin,  Gov.  Minsk,  Russia. 

107.  1823,  /.  Basgata,  New  Granada,  S.  America. 

108.  1827,  /.  Atacama,  Bolivia. 

109.  1828,  /.  Caille  (Grasse),  D6p.  du  Var,  France. 

110.  1829,  /.  Bohumilitz,  Prackin,  Bohemia. 

111.  1830,  /.  G^uilford,  North  Carolina. 
112.1838,7.  C^t6om«,  Alabama. 

113.  1839,  7.    Asherville,  Buncombe  Co.,  North  Carolina. 

114.  1840,  7.     Smith  County,  Coney  Fork,  Tennessee. 

115.  1840,  7.     Cocke  County,  Cosby-Creek,  (also  called  Sevier  iron), 

Tennessee. 

116.  1841,  7.  Petropaulowsk,  Gov.  Tomsk,  Siberia. 

117.  1843,  7.  Oaxaca,  Mexico. 

118.  1844,  7.  Burlington,  Otsego  Co.,  New  York- 

119.  1844,  7.  Arva  (Szlanicza),  Hungary. 

120.  1846,  7.  Lockport,  New  York. 

121.  1846,  7.  Cheen  County  (Babbs-Mills),  Greenville,  Tennessee. 

122.  1845,  7.  Government  Simbirsk,  Russia. 

123.  1846,7.  Government  Kursk,  BxissisL. 

124.  1845,  7.  Government  Poltawa  ^according  to  Eichwald  in  the  dis- 

trict of  Eamensk),  Russia. 

126.  1847,  7.  Seeldsgen,  Neumark,  Brandenburg,  Prussia. 

126.  1849,  7.  ChestervUle,  South  Carolina. 

127.  1850,  7.  Schwetz,  Province  of  Prussia. 

128.  1860,  7.  Ruff's  Mountain,  Newberry,  South  Carolina. 

129.  1850,  7.  Salt  River,  Kentucky. 

130.  1861,  7.  Seneca  Falls,  Cayuga  Co.,  New  York. 

131.  1862,  Mayence,  Duchy  of  Hesse. 

132.  1853,  7.  Union  County,  Georgia. 

133.  1863,  7.  Lion  River^  Namaqua  Land,  South  Africa. 

134.  1854,  7.  Tazewell,  Claiborne  Co.,  Tennessee. 

135.  1864,  7.  Putnam  County,  Georgia. 

136.  1864,  7.  Canada,  Madoc,  Canada  West. 

137.  1856,  Hainholz,  S.  W.  of  Paderbom,  Minden,  Westphalia. 

V.   MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Inquiries  into  the  Phenomena  of  Respiration  ;  by  Edward  Smith, 
M.D.,  (L.  E.  and  D.  Phil.  Mag.,  xvii,  439). — ^The  author  gives  in  this 
communication  the  result  of  numerous  inquiries  into  the  quantity  of  car- 
bonic acid  expired,  and  of  air  inspired,  with  the  rate  of  pulsation  and  res- 
piration,— Ist,  in  the  whole  of  tne  twenty-four  hours,  with  and  without 
exertion  and  food ;  2nd,  the  variations  from  day  to  day,  and  from  season 
to  season ;  and  3rd,  the  influence  of  some  kinds  of  exertion. 
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After  a  description  of  the  apparatus  employed  by  previous  observers, 
he  describes  his  own  apparatus  and  method.  This  consists  of  a  spirome- 
ter to  measure  the  air  inspired,  capable  of  registering  any  number  of 
cubic  inches ;  and  an  analytical  apparatus  to  abstract  the  carbonic  acid 
and  vapor  from  the  expired  air.  The  former  is  a  small  dry  gas-meter,  of 
improved  manufacture,  and  the  latter  consists  of — 1st,  a  desiccator  of  sul- 
phuric acid  to  absorb  the  vapor ;  2nd,  a  gutta-percha  box,  with  chambers 
and  cells,  containing  caustic  potash,  and  offering  a  superfices  of  700 
inches,  over  which  the  expired  air  is  passed,  and  by  which  the  carbonic 
acid  is  abstracted;  and  3rd,  a  second  desiccator  to  retain  the  vapor 
which  the  expired  air  had  carried  off  from  the  potash  box.  A  small 
mask  is  worn,  so  as  to  prevent  any  air  entering  the  lungs  without  first 
passing  through  the  spirometer,  and  the  increase  in  the  weight  of  this 
with  the  connecting  tube  and  the  first  desiccator  gives  the  amount  of  va- 
por exhaled,  whilst  the  addition  to  the  weight  of  the  potash  box  and  the 
second  dessiccator  gives  the  weight  of  the  carbonic  acid  expired.  The 
balances  employed  weigh  to  the  y^xr  ^^  ^  g^^^y  ^i^^  ^  lbs.  in  the  pan. 
By  this  apparatus  the  whole  of  the  carbonic  acid  was  abstracted  during 
the  act  of  expiration,  and  the  experiment  could  be  repeated  every  few 
minutes,  or  continued  for  any  number  of  hours,  and  be  made  whilst 
sleeping  and  with  certain  kinds  of  exertion. 

The  amount  of  carbonic  acid  expired  in  the  twenty-four  hours  was  de- 
termined by  several  sets  of  experiments.  Four  of  these,  consisting  of 
eight  experiments,  were  made  upon  four  gentlemen,  on  the  author,  Pro- 
fessor Frankland,  F.R.S.,  Dr.  Murie,  and  Mr.  Moul,  during  the  eighteen 
hours  of  the  working  day.  In  two  of  them,  the  whole  of  the  carbonic 
acid  was  collected,  and  in  two  others  the  experiment  was  made  during 
ten  minutes  at  the  commencement  of  each  hour,  and  of  each  hour  after 
the  meals.  The  quantity  of  carbonic  acid  varied  from  an  average  of 
24*274  oz.  in  the  author  to  16*43  oz.  in  Professor  Frankland.  The  quan- 
tity evolved  in  light  sleep  was  4*88  and  4*99  grains  per  minute,  and 
scarcely  awake  5*7,  5*94,  and  6*1  grains  at  difierent  times  of  the  night. 
The  author  estimates  the  amount  in  profound  sleep  at  4*5  grains  per  min- 
ute; and  the  whole  evolved  in  the  six  hours  of  the  night  at  1950  grains. 
Henoe  the  total  quantity  of  carbon  evolved  in  the  twenty-four  hours,  at 
rest,  was,  in  the  author,  7-144  oz.  The  effect  of  walking  at  various  speeds 
is  then  given,  with  an  estimate  of  the  amount  of  exertion  made  by  differ- 
ent classes  of  the  community,  and  of  the  carbon  which  would  be  evolved 
with  that  exertion. 

The  author  then  states  the  quantity  of  air  inspired  in  the  working  day, 
which  varied  from  583  cub.  in.  per  minute  in  himself  to  365  cub.  in.  per 
minute  in  Professor  Frankland ;  the  rate  of  respiration,  which  varied  in 
different  seasons  as  well  as  in  different  persons ;  the  depth  of  inspiration, 
from  30  cub.  in.  to  39*5  cub.  in. ;  and  the  rate  of  pulsation.  The  respi- 
rations were  to  the  pulsations  as  1  to  4*63  in  the  youngest,  and  as  1  to 
5*72  in  the  oldest  One-half  of  the  product  of  the  respirations  into  the 
pulsations  gave  nearly  the  number  of  cubic  inches  of  air  inspired  in  some 
of  the  persons,  and  the  proportion  of  the  carbonic  acid  to  the  air  inspired 
varied  from  as  1  gr.  to  54*7  cub.  in.  to  as  1  gr.  to  58  cub.  in.  The  vari- 
ations in  the  carbonic  acid  evolved  in  the  working  day  gave  an  average 
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xnazimum  of  10*48,  and  miDimum  of  6*74  grains  per  minute.  The  quan- 
tity increased  after  a  meal  and  decreased  from  each  meal,  so  that  the 
minima  were  nearly  the  same,  and  the  maxima  were  the  greatest  after 
breakfast  and  tea. 

The  effect  of  a  fast  of  forty  hours,  with  only  a  breakfast  meal,  was  to 
reduce  the  amount  of  carbonic  acid  to  75  per  cent  of  that  which  was 
found  with  food ;  to  render  the  quantity  nearly  uniform  throughout  the 
day,  with  a  little  increase  at  the  hours  when  food  had  usually  been  taken, 
and  to  cause  the  secretions  to  become  alkaline.* 

The  variations  from  day  to  day  were  shown  to  be  connected  with  the 
relation  of  waste  and  supply  on  the  previous  day  and  night,  so  that  wiUi 
good  health,  good  night's  rest,  and  sufficient  food,  the  amount  of  respira- 
tion was  considerable  on  the  following  morning,  whilst  the  reverse  occur- 
red with  the  contrary  conditions.  Hence  the  quantities  were  usually 
large  on  the  Monday.  Temperature  was  an  ever-actirkg  cause  of  variation 
and  caused  a  dimunition  in  the  carbonic  acid  as  the  temperature  rose. 
'  The  effect  of  season  was  to  cause  a  diminution  of  all  the  respiratory 
phenomena  as  the  hot  season  advanced.  The  maximum  state  was  in 
spring,  and  the  minimum  at  the  end  of  summer,  with  periods  of  decrease 
in  June  and  of  increase  in  October.  The  diminution  in  the  author  was 
30  per  cent,  in  the  quantity  of  air,  32  per  cent,  in  the  rate  of  respiration, 
and  17  per  cent,  in  the  carbonic  acid.  The  influence  of  temperature  was 
considered  in  relation  to  season,  and  it  was  shown  that  whilst  sudden 
changes  of  temperature  cause  immediate  variation  in  the  quantity  of  car- 
bonic acid,  a  medium  degree  of  temperature,  as  of  60^,  is  accompanied  by 
all  the  variations  in  the  quantity  of  carbonic  acid,  and  that  there  is  no 
relation  between  any  given  temperature  and  quantity  of  carbonic  acid  at 
different  seasons.  Whatever  was  the  degree  of  temperature,  th^  quanti- 
ty of  carbonic  acid,  and  all  other  phenomena  of  respiration,  fell  from 
the  beginning  of  June  to  the  beginning  of  September.  The  author 
then  described  the  influence  of  atmospheric  pressure,  and  stated  that 
neither  temperature  nor  atmospheric  pressure  accounts  for  the  seasonal 
changes. 

The  kinds  of  exertion  which  had  been  investigated  were  walking  and 
the  treadwheel.  Walking  at  two  miles  per  hour  induced  an  exhalation  of 
18*1  grs.  of  carbonic  acid  per  minute,  and  at  three  miles  per  hour  of 
25*88  grs. ;  whilst  the  effect  of  the  treadwheel  at  Coldbath  Fields  Prison 
was  to  increase  the  quantity  to  48  grs.  per  minute.  All  these  quantities 
vary  with  the  season,  and  hence  the  author  recommends  the  adoption  of 
relative  quantities,  the  comparison  being  with  the  state  of  the  system  at 
rest,  and  apart  from  the  influence  of  food. 

2.  Dr.  Newberry's  Explorations  in  Nev)  Mexico^  Utah  and  Texas^  dur- 
ing the  past  season,  are  rewarded  by  many  new  and  important  discov- 
eries, especially  in  structual  geology  and  paleontology.  His  collection 
of  fossils  is  very  large,  offering  conclusive  evidence  of  the  geological 
structure  of  a  very  large  area.  Of  the  cretaceous  deposits  he  was  for- 
tunate in  obtaining  a  particularly  satisfactory  analysis.  Contrarv  to  all 
our  previous  notions,  these  beds  turn  out  to  be  much  more  largely  devel- 
oped— that  is,  existing  in  much  greater  force,  stratigraphically,  West  of 

*  The  quantity  of  air  was  reduced  80  per  cent,  that  of  vapor  in  the  expired  air  50 
per  cent,  the  rate  of  respiration  was  reduced  7  per  cent,  and  of  pulsation  6  per  cent 
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the  Rocky  Mountains,  than  East  of  them.  In  Southern  Utah,  (just  where 
Marcou  claims  there  are  no  cretaceous  rocks)  he  found  beautiful  expo- 
sures of  4000  feet  thickness  of  strata  of  that  age,  with  abundant  fossils, 
both  animal  and  vegetable.  The  bones  of  a  huge  Saurian  are  among 
Dr.  Newberry's  novelties. 

We  hope  in  our  next  Number  to  be  able  to  give  a  more  exact  state- 
ment of  Dr.  Newberry's  important  discoveries. 

Rumors  reach  us  of  other  and  even  more  startling  geological  dis- 
coveries in  the  extreme  West  and  North,  which  we  are  not  at  liberty  to 
name  at  present,  but  which  ere  long  will  be  announced,  from  the  proper 
authority. 

3.  Discovery  of  Devonian  rocks  and  fossils  in  Wisconsin,  (Private  com- 
munication to  the  editors.) — At  a  late  meeting  of  the  Milwaukee  Geo- 
logical Club  or  Association,  Mr.  I.  A.  Lapham  announced  the  discovery 
of  rocks  near  Milwaukee,  equivalent  to  the  Devonian  (Old  Red  Sand- 
stone,) containing  remains,  which  he  exhibited,  of  characteristic  fishes. 
These  remains  consist  of  fragments  of  bone,  teeth,  a  paddle  with  por- 
tions of  the  tuberculated  skin  or  osseous  covering.  The  bed  containing 
these  remains  overlies  the  Niagara  group,  and  is  the  uppermost  of  the 
geological  series  yet  observed  in  Wisconsin. 

4.  Cretaceous  Strata  at  Gay  Sead,  Mass, — Wm.  Stimpson,  Esq.,  ac- 
companied by  Messrs.  Slack  and  Ordway,  during  an  excursion  in  August 
to  Martha's  vineyard,  obtained  at  Gay  Head  many  new  fossils  in  addition 
to  those  mentioned  by  Hitchcock,  an  examination  of  which  appears  to 
authorize  the  conclusion  that  these  well  known  beds  are  Cretaceous  rather 
than  Eocene.  Among  the  fossils  obtained  are  cretaceous  bones,  vertebre 
and  teeth  of  shark,  (fragments  of  some  teeth  indicating  a  length  of  seven 
inches !)  some  brachyurous  Crustacea  in  a  good  state  of  preservation, 
twelve  species  of  bivalve  moUusca,  and  one  univalve ;  also  leaves,  frag- 
ments and  seeds  of  dicotyledonous  plants,  <fec. 

6.  The  New  Museum  of  Comparative  Zoology j  at  Cambridge ^  is 
making  rapid  progress.  One  wing  is  nearly  ready  to  receive  collections. 
During  his  summer  trip  in  Europe,  Agassiz  made  large  and  important  ac- 
quisitions for  the  Museum,  in  addition  to  the  vast  stores  already  await- 
ing an  occasion  for  display.  Besides  a  superb  suite  of  fossil  Crustacea, 
Agassiz  was  so  fortunate  as  to  purchase  at  Heidolburg  the  collection  of 
fossils  from  which  Bronn's  Leihaea  geognostica  was  composed.  This  col- 
lection contains  the  original  specimens  of  the  first  and  most  important 
writers  on  Palaeontology. 

Another  important  addition  to  the  new  museum  has  been  made  by  a 
sea  Captain,  who  has  just  brought  from  Penang  and  Singapore  some 
three  thousand  specimens  of  fish,  Crustacea,  and  a  most  beautiful  and 
choice  collection  of  zoophytes. 

6.  Willi ABf  P.  Blake,  Esq.,  the  geologist,  has  assumed  the  editor- 
ship of  the  Mining  Magazine,  a  monthly  heretofore  published  in  New 
York.  Under  his  direction  this  Journal  will  undoubtedly  become  a 
reliable  exponent  of  the  important  interests  it  represents. 

7.  Prof.  Wm.  S.  Chauvbnet,  lately  of  the  U.  S.  Naval  Academy,  at 
Annapolis,  has  accepted  the  Chair  of  Mathematics  in  the  University  of 
Missouri,  at  St  Louis. 
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6.  Professor  Dana  was,  by  our  last  dates  (Nov.  26th)  at  Florence,  on 
his  way  to  Rome — designing  to  divide  the  winter  and  spring  between 
Rome,  Naples  and  Sicily,  if  the  state  of  the  country  permits  his  Tisiting 
that  Island.     His  health  was  improving. 
Ksw  Books. — 

1.  Archaia  ;  or  Studies  of  the  Cosmogony  and  Natural  History  of  the 
Hebrew  Scriptures;  by  J.  W.  Dawson,  LL.D.,  F.G.S.,  author  of  "^«»- 
dian  Qeclogy^  Principal  of  McGill  College.  Montreal :  B.  Dawson  <k 
Son.  London :  Sampson,  Low,  Son  &  Co.  1860.  12mo,  pp.  400. — 
The  author  of  this  interesting  volume  brings  to  his  task  the  union  of  a 
varied  scientific,  literary  and  biblical  acquirement  with  a  hearty  Christian 
fiiith.  Like  all  devout  and  earnest  men  of  science  he  has  an  unwavering 
confidence  in  the  divine  unity  of  truth,  and  does  not  for  a  moment  doubt 
that  the  genesis  of  the  rocks  will  confirm  the  genesis  of  Moses.  He  seizes 
boldly  and  with  candor  the  real  difficulties  which  every  writer  has  found 
standing  in  his  way  when  treating  this  interesting  problem.  After  an 
eloquent  introduction  and  a  discussion  of  the  object,  character  and  au- 
thority of  the  Hebrew  Cosmogony,  of  the  general  views  of  nature  con- 
tained in  the  Hebrew  Scriptures,  <fec.,  he  thus  sums  up  his  chapter  on  the 
Days  of  Creation — the  events  of  the  first  day.  "  At  the  beginning  of 
the  period,  the  earth,  covered  with  a  universal  ocean  and  misty  atmos- 
pheric mantle,  was  involved  in  perfect  darkness.  A  luminous  ether  was 
called  into  existence,  which  spread  a  diffused  light  throughout  the  whole 
solar  system.  This  luminous  matter  being  gradually  concentrated  toward 
the  centre  of  the  system  at  length  produced,  in  connection  with  the  earth's 
rotation,  the  alternation  of  day  and  ni^ht  These  changes  were  the 
work  of  a  long  period — an  «on  or  day  of  the  Creator." 

Undoubtedly  the  most  difficult  points  in  the  whole  Mosaic  Cosmogony, 
to  explain  in  a  rational  manner  consistent  with  the  views  of  science,  are 
the  creation  of  plants  before  the  appearance  of  the  ^  luminaries^  and  the 
separation  of  the  two  organic  kingdoms  by  the  introduction  of  this  mid- 
dle term.  These  difficult  points  are  treated  with  much  acuteness  and 
learning,  and  with  a  full  recognition  of  the  various  opinions  put  forth  to 
meet  them  by  various  authors.  If  we  cannot  fully  agree  with  our  Author 
in  his  conclusions,  we  can  truly  say  that  no  one  has  higher  claims  to  a 
respectful  hearing,  and  if  the  conclusions  at  which  he  arrives  leave  yet 
something  to  be  desired,  the  want  rests  more  in  the  imperfection  of  our 
knowledge  than  in  Prof.  Dawson's  enunciation  of  it. 

Prof.  Dawson  does  not  shrink  from  a  fearless  review  of  the  much  vexed 
question  of  the  unity  of  the  human  race  in  a  long  and  interesting  chap- 
ter on  the  **  Unity  and  Antiquity  of  Man."  It  is  hardly  necessary  to 
add  that  he  adopts  the  Mosaic  view.  We  can  do  this  volume  little  jus- 
tice, in  these  few  lines  to  which  our  last  pages  restrict  us,  but  we  can 
earnestly  commend  its  spirit,  and  hope  for  its  wide  perusal  by  all  who 
fellow  the  course  of  the  deep  questions  it  involves. 

2.  On  the  Origin  of  Species  by  means  of  Natural  Selection :  or^  the 
Preservation  of  Favored  Races  in  the  Struggle  for  Life  ;  by  Charles 
Darwin.  (Murray.) — [Waiting  the  arrival  of  our  copy  of  this  new  vol- 
ume from  Mr.  Darwin's  pen,  which  at  this  present  writing  (Dec  16)  has 
pot  reached  the  United  States,  we  copy  some  passages  from  a  rather 
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timid  and  superficial  notice  of  the  work  in  the  London  Athennum  of 
Nov.  1 9th.  It  is  no  doubt  destined  to  produce  a  great  discussion  on  what 
may  properly  be  called  the  most  fundamental  truth  of  natural  history. — 
Ed8.1 

*^  NaturaLists  of  the  highest  eminence  are  thoroughly  satisfied  that  each 
species  of  animal — all  that  flies,  and  walks,  and  creeps,  and  wades — ^has 
been  independently  created ;  and  the  majority  of  naturalists  have  agreed 
with  linnseus  in  supposing  that  all  the  individuals  propagated  from  one 
stock  have  certain  distinguishing  characters  in  common,  which  will  never 
vary,  and  which  have  remained  the  same  since  the  creation  of  each  spe^ 
des.  Mr.  Darwin,  on  the  contrary,  believes  that  '  the  innumerable  spe^ 
des,  genera,  and  families  of  organic  beings  with  which  this  world  is  peo^ 
pled,  have  tdl  descended,  each  within  its  own  class  or  group,  from  com' 
mon  parents,  and  have  all  been  modified  in  the  course  of  descend  To 
his  mind,  *  it  accords  better  with  what  we  know  of  the  laws  impressed 
on  matter  by  the  Creator  that  the  production  and  extinction  of  the  past 
and  present  inhabitants  of  the  world  should  have  been  due  to  secondary 
causes,  like  those  determining  the  birth  and  death  of  the  individual.' 
When  he  views  *  all  beings  not  as  special  creations,  but  as  the  lineal  de- 
scendents  of  some  few  beings  which  lived  long  before  the  first  bed  of  the 
Silurian  system  was  deposited,  they  seem  to  him  to  become  ennobled.* 
We  confess  some  doubt  and  some  uneasiness  here.  '  Judging  from  the 
past,  we  may  safely  infer  that  not  one  living  species  will  transmit  its  un- 
altered likeness  to  a  distant  futurity.  And  of  the  species  now  living 
very  few  will  transmit  progeny  of  any  kind  to  a  far  distant  fbtnrity ;  for 
the  manner  in  which  all  organic  beings  are  grouped  shows  that  the 
greater  number  of  species  of  each  genus,  and  all  the  species  of  many 
genera,  have  left  no  descendants,  but  have  become  utterly  extinct  We 
can  so  fiir  take  a  prophetic  glance  into  futurity  as  to  foretell  that  it  will 
be  the  common  and  widely-spread  species,  belonging  ta  the  larger  and 
dominant  groups,  which  will  ultimately  prevail  and  procreate  new  and 
dominant  species.'    We  cannot  say  that  this  is  easy  doctrine. 

^  To  support  these  bold  views  the  volume  is  devoted.  The  world  of 
animals  is  contemplated  as  engaged  in  one  vast  unceasing  struggle  for 
ezistencer  All  organic  beings  are  exposed  to  severe  con^tition.  The 
face  of  Nature,  it  is  true,  is  bright  with  dadness,  and  her  gamer-houses 
are  stored  with  an  abundance  of  food.  Birds  sing,  insects  hum,  beasts 
prowl  about  in  ease  and  take  no  thought  for  the  morrow :  but  the  mor- 
row measured  by  seasons  and  years  has  not  always  a  superabundance  of 
food  for  them.  The  struggle  for  existence  does  not  merely  relate  to  self, 
but  includes  success  in  leaving  healthy  progeny.  The  high  rate  at  which 
all  organic  beings  tend  to  multiply  approaches  to  the  rapidity  of  geo- 
metrical increase.  More  individuals  are  produced  than  can  by  any  possi- 
bility be  supported.  There  must,  then,  in  every  case,  be  a  severe  strug- 
gle, either  of  one  individual  with  another  of  the  same  species,  or  with 
individuals  of  distinct  species,  or  with  the  physical  conditions  of  life." 

^'Now,  how  does  the  struggle  for  existence  operate  with  respect  to 
Variation  ?  Man  can  produce  varieties  in  animals  by  the  practice  of 
•election.  What  he  has  already  done  by  this  means  the  menagerie,  the 
poultry-yard,  the  field,  and  the  garden  displiqF.    Is  there  anything  analo- 
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gous  to  thifl  in  the  conne  of  Nature  ?  The  author  contends  that  there 
18,  and  he  namee  it  Natural  Selection,  This  principle,  whatever  others 
may  think  of  it,  and  whether  they  admit  its  operations  or  not,  in  Mr. 
Darwin's  hook  plays  the  prominent  part  It  may  be  plainly  defined,  and 
appears  to  be  briefly  this.  Under  domestication  it  may  be  truly  said  that 
the  whole  animal  organization  becomes  in  some  de^ee  plastic.  As  va- 
riations useful  to  man  have  undoubtedly  occurred,  is  it  not  to  be  expected 
that  other  variations,  useful  in  some  way  to  each  being  in  the  great  and 
oomplex  battle  of  life,  should  sometimes  occur  in  the  course  of  thousands 
of  generations  f  If  such  do  occur,  then,  remembering  the  struggle  for 
existence,  individuals  possessing  any  advantage  over  c^ers  would  have 
the  best  chance  of  surviving  and  of  procreating  their  kind,  while  injuria 
ous  variations  would  be  rigidly  destroyed.  Such  a  continual  preservation 
of  favorable,  and  rejection  of  injurious  variations,  is  the  principle  of  Nat- 
ural Selection.  It  is  illustrated,  amplified  and  confirmed  by  abundant 
examples  through  many  pages." 

**  Certainly  there  is  something  poetical  in  the  conception  of  a  succes- 
sion of  created  beings,  daily  and  hourly  making  the  wisest  election  amidst 
all  variations  and  divergencies ;  carefully  rejecting  what  is  bad,  and  pre- 
serving and  accumulating  all  that  is  good ;  operating  silently  and  insen- 
sibly, whenever  and  wherever  opportunity  offers,  towards  the  improve- 
ment of  every  organized  existence  in  relation  to  its  organic  and  inorganic 
condition  of  life.  There  is,  too,  a  certain  simplicity  in  the  theory  of  de- 
seent  with  modification  through  natural  selection  from  a  few  vastly  re- 
mote progenitors.  *  I  believe,'  says  Mr.  Darwin,  *  that  animals  have  de- 
scended from  at  most  only  four  or  five  progenitors,  and  plants  from  an 
equal  or  lesser  number.  Analogy  would  lead  us  one  step  farther — 
namely,  to  the  belief  that  all  animals  and  plants  have  descended  from 
some  one  prototype.'  A  cabbage  may  have  been  the  parent  plant,  a  fish 
the  parent  animal. 

*'A  man  of  imaginative  power  might  most  attractively  depict  the 
grand  yet  simple  and  direct  issues  of  such  a  theory.  Here  are  a  vast 
variety  of  forms  of  life,  most  wonderfully  co-adapted,  most  closely  con- 
nected, most  richly  adorned,  yet  they  are  all  *  the  lineal  descendants  of 
those  which  lived  before  the  Silurian  epoch ;  and  one  may  feel  certain 
that  the  ordinary  succession  by  generation  has  never  once  been  broken, 
and  that  no  cataclysm  has  ^iesolated  the  whole  world.  Hence,  we  may 
look  with  some  confidence  to  a  secure  future  of  equally  inappreciable 
lenffth.  And  S3  Natural  Selection  works  solely  by  and  for  the  good  of 
each  being,  all  corporeal  and  mental  endowments  will  tend  to  progress 
toward  perfection.'  Yes,  an  unbroken,  sure,  though  slow,  living  progress 
towards  animal  perfectibility  is  a  delightful  vision ;  natural  and  gradual 
optimism  is  a  welcome  fancy.  What  need  of  distinct  creation !  If  a 
monkey  has  become  a  man — what  may  not  a  man  become  ? 

^  Let  the  past  history  of  organic  life  speak.  From  the  thirteen  miles 
in  thickness  of  British  strata  (exclusive  of  igneous  rocks)  comes  there  no 
testimony  ?  Palaeontology  is  summoned  into  court,  and  is  closely  inter- 
rogated by  Mr.  Darwin.  This  proves  but  a  hesitating  and  reluctant  wit- 
ness ;  yet  counsel  for  the  new  theory  detects  and  exposes  its  imperfections 
where  its  testimony  is  not  favorable.     We  might  fairly  expect  to  find  in 
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the  foflsiliferoitt  rocks  not  a  few  proofe  of  the  former  existence  of  the  nu- 
merous intermediate  links  between  distinct  speci6c  forms  if  the  pro- 
posed theory  be  trae.  We  do  not  find  them,  many  will  allege,  because 
thej  never  existed.  Not  so,  says  our  theorist, — but  because  they  were 
never  preserved.  Palssontology,  however,  has  not  yet  revealed  any 
such  finely  graduated  organic  scale,  and  it  is  not  logical  to  assume  that 
it  ever  wilL  When  a  record  is  flatly  against  you,  it  is  quite  allowable 
for  you  to  display  its  imperfection,  but,  that  being  proved,  you  have 
only  established  a  negative,  and  have  acquired  no  confirmation.  Grant 
imperfection,  enormous  lapse  of  time,  poverty  of  palsBontological  collect 
tiona,  and  comparative  restriction  of  research,  and  other  such  postu- 
lates, and  then  the  theory  stands  just  as  it  stood  before,  uncorroborated 
by  geology. 

**  There  is  positively  hostile  testimony  from  the  rocks  to  be  con- 
fronted. Whole  groups  of  species  suddenly  and  abruptly  appear  in 
certain  formations,  and  seem  at  once  to  contradict  any  tneory  of  trans- 
mutation of  species.  Either  that  fact  or  the  theory  must  be  overturned. 
Of  course,  Mr.  Darwin  accepts  the  former  alternative,  and  strives  to 
show  how  liable  we  are  to  error  in  supposing  that  whole  groups  of  spe- 
cies have  been  suddenly  produced.  But  another  and  an  allied  objec- 
tion may  be  started,  derived  fix>m  the  manner  in  which  numbers  of  spe- 
cies of  the  same  group  suddenly  appear  in  the  lowest  known  fossilifer- 
ous  rocks.  To  meet  this  and  uphold  the  new  theory,  it  must  be  sus- 
tained by  another,  vix., — that  before  the  lowest  Silurian  stratum  was 
deposited,  immensely  protracted  periods  elapsed,  at  least  as  lon^  as  any 
subsequent  periods,  and  that  during  these  vast  extensions  of  time  the 
world  swarmed  with  living  creatures.  Several  of  the  most  eminent  ge- 
ol<^st8,  including  Murchison,  will  refuse  to  admit  this  presamption. 
Mr.  Darwin's  geology  is  more  singular  than  we  had  thought.  *  For  in- 
stance,' says  he,  *  I  cannot  doubt  that  all  Silurian  trilobites  have  de- 
scended from  some  one  crustacean  which  must  have  lived  long  before 
the  Silurian  age,  and  which  probably  differed  greatly  from-  any  known 
animal.'  Extend  and  multiply  such  assumptions,  and  the  theories  may 
take  any  form  you  please." 

^  After  all,  this  book  is  but  an  abstract.  The  lai^er  work  is  nearly 
finbhed,  but  it  wilNemand  tw^  or  three  more  years  for  completion. 
Health,  labor,  and  observations  are  wanting  for  awhile,  but  in  due  sea- 
son we  hope  to  see  the  work  *  with  references  and  authorities  for  the 
several  statements.'  We  should  ofier  remarks  on  some  important  topics 
bat  that  our  author  says,  '  A  fair  result  can  be  obtained  only  by  fully 
stating  and  balancing  the  facts  and  arguments  on  both  sides  of  the 
qnestion ;  and  this  cannot  possiblv  be  here  done.' 

*'  Meanwhile  Mr.  Darwin  anticipates  small  favor  from  many  of  the 
older  and  more  eminent  naturalists ;  his  hopes  chiefly  rest  on  the  young, 
and,  as  he  would  say,  the  unshackled.  '  A  few  naturalists,'  he  observes, 
'  endowed  with  much  flexibility  of  mind,  who  have  already  begun  to 
doubt  on  the  immutability  of  species,  may  be  influenced  by  this  vol- 
ume ;  but  I  look  with  confidence  to  the  future,  to  younff  and  rising 
naturalists  who  will  be  able  to  view  both  sides  of  the  question  with  im- 
partiality.'    It  is  enough  for  us  to  add  that  neither  book,  author,  nor 
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subject  is  of  merely  ordinary  character.  The  work  deserves  attention, 
and  will,  we  have  no  doubt,  meet  with  it.  Scientific  naturalists  will 
take  up  the  author  upon  his  own  peculiar  ground ;  and  there  will  we 
imagine  be  a  severe  struggle  for  at  least  theoretical  existence.*' 

3.  EUmenU  of  Somatology :  A  Treatise  en  the  general  properties  of 
Matter  ;  by  Gbo.  M.  Maclban,  M.D.,  Prof.  Chemistry  and  Nat.  Philos- 
ophy, in  Alleghany  City,  Pa.  New  York :  J.  Wiley,  66  Walker  St., 
1859.  12mo,  pp.  124. — This  modest  little  volume,  the  author  tells  us 
in  his  preface,  is  the  fruit  of  many  hours  of  study  during  a  period  of 
ill-health — a  sort  of  "  Consolations  of  a  Philosopher." 

It  is  a  simple  exposition  of  accepted  doctrines  on  the  familiar  subjects 
of  extension,  impenetrability,  figure,  divisibility,  indestructibility,  poros- 
ity, compressibility,  dilatibfiity,  mobility,  inertia,  contraction,  repulsion, 
polarity,  elasticity,  and  the  constitution  of  matter.  The  subject  of  At- 
traction he  considers  under  thirty-one  subdivisions.  His  expositions  of 
the  phenomena  of  adhesion,  capillarity  and  osmose  are  more  full  and 
satis&ctory  than  it  is  usual  to  find  in  elementary  works.  On  many 
points  in  his  discussions,  we  might  join  issue  with  out  Author,  as  when 
ne  states  cohesive  attraction  to  oe  only  a  modification  of  gravitation — 
(p.  57) — and  when  he  adduces  the  phenomena  of  contraction  in  a  soap- 
bubble,  in  illustration  of  the  cause  of  the  meniscus  of  capillarity  (p.  69). 

It  would  have  added  materially  to  the  value  of  the  Treatise,  and  its 
interest  to  the  student  and  general  reader,  if  the  author  had  appended 
to  passages  marked  as  quotations  a  reference  to  the  authority  from  which 
they  are  copied.  Except  a  quotation  accredited  to  Cavallo,  we  do  not 
recall  a  single  reference  to  any  authority  in  the  volume. 

A  brief  statement  of  the  accepted  doctrines  of  physics  on  the  sub- 
ject of  "  Molecular  Foreei^  would  have  relieved  his  chapters  on  attrac- 
tion and  repulsion  of  several  obscure  points. 

The  work  bears  marks  of  haste,  or  want  of  carefril  revision  of  the  press. 
Among  many  examples  of  this  we  may  name  the  sentence  under  capil- 
lary attraction,  commencing  "  The  tube  having  the  form  of  a  syphon,** 
(foot  of  p.  69)  which  conveys  so  confused  a  notion  of  what  the  Author 
seeks  to  express,  that  after  several  readings  we  have  been  unable  to 
comprehend  it.  Bodies  are  said  to  weigh  Ues  near  the  poles  than  at  the 
equator,  (p.  55),  and  numerous  typogifiphical  blemishes  evidence  the 
disadvantage  of  printing  a  scientific  book  at  a  distance  from  the  press. 
These  minor  faults  are  easily  removed  in  a  new  edition — which  will  be 
very  likely  to  be  called  for,  as  the  book  is  one  of  convenient  reference 
for  all  teachers.  The  author  will,  however,  confer  a  great  favor  on  all 
such  readers  in  a  new  edition,  by  quoting  his  authorities. 

4.  The  Telegraphic  Manual^  a  complete  history  and  description  of  the 
Semaphoric,  Electric  and  Magnetic  Telegraphs  of  Europe,  Asia,  Africa, 
and  America,  ancient  and  modem,  with  625  illustrations;  by  T.  P. 
ScHAFFNER,  of  Kcutucky.  N.  York,  1 859.  8vo,  pp.  850. — ^The  title  of  this 
volume  is  an  index  to  its  contents.  That  he  may  leave  nothing  behind 
him  for  future  explorers,  the  author  commences  his  labors  with  Adam 
and  Eve,  in  Eden  1  Mr.  Schaffner  has,  from  his  wide  and  long  experience 
in  telegraphic  construction  and  management  both  in  the  United  States 
and  in  Europe,  remarkable  qualifications  for  the  work  he  has  under- 


Digitized  by 


Google 


Miscellaneous  Intelligence.  151 

taken.  The  result  of  hia  labors  is  satisfactory.  His  work,  in  fallness  of 
detail,  leaves  little  to  desire,  and  he  appears  always  solicitous  to  avoid 
the  charge  of  partizanship  in  awarding  to  rival  parties  what  he  judges  to 
be  their  respective  shares  of  merit,  in  cases  of  contested  claims.  As  a 
literary  production,  it  is  to  be  regretted  that  the  author  did  not  submit 
his  manuscripts  to  the  revision  of  some  judicious  literary  friend — thus 
avoiding  certain  faults  of  style  of  too  frequent  occurrence.  But  these 
are  minor  &ults  and  can  be  easily  pardoned  where  there  is  so  much  to 
praise. 

5.  BaiPs  Drawing  System  :  The  Human  Head,  by  Louis  Bail, 
(graduate  of  the  Royal  Academy  of  Fine  Arts,  in  Munich).  New  Ha- 
ven :  Author,  1869.  8vo,  64  plates  in  outline. — ^Prof.  Bail  has  here 
done  a  great  service  to  both  teachers  and  pupils  in  the  Arts  in  the  Uni- 
ted States.  The  success  which  has  followed  the  Author's  use  of  his  own 
system  in  many  of  our  higher  seminaries,  as  well  as  in  public  classes,  is 
the  best  guaranty  of  the  adaptation  of  its  parts  to  the  great  ends  of 
instruction,  and  no  doubt  will  secure  its  general  adoption. 

6.  Memoir  of  John  Oriscomy  LLJ),^  late  Professor  of  Chemistry  and 
Nat  Philosophy,  <tc. ;  by  his  son,  John  H.  Gbiscom,  M.D.  New  York : 
Carter,  1859.  8vo,  pp.  427. — Some  among  the  older  readers  of  this 
Journal  will  recall  with  pleasure  the  selections  from  foreign  scientific  lit- 
erature, which  for  many  years  Prof.  Griscom  prepared  for  these  pages. 
His  active  life  was  well  filled  with  varied  duty  as  an  instructor  and  phi- 
lanthropist He  was  either  largely  or  entirely  instrumental  in  the  estab- 
lishment of  the  New  York  High  School ;  the  Society  for  the  prevention 
of  Pauperism ;  the  House  of  Refuge ;  and  other  institutions  of  public 
charity,  which  amid  all  the  complaints  of  profligacy  in  her  public  ad- 
ministration, have  shed  a  peculiar  honor  on  the  active  benevolence  of 
the  City  of  New  York. 

As  early  as  1818,  he  instituted  and  sustained  Tor  many  years,  inde- 
pendent courses  of  scientific  lectures,  in  New  York  city,  and  in  other 
places — illustrating  his  courses  by  numerous  experiments,  and  a  costly 
apparatus  procured  at  his  own  expense.  This  was  long  before  the  era 
of  popular  lectures,  and  Dr.  Griscom,  with  the  senior  Editor  of  this 
Journal,  may  claim  the  honor  of  inau^ating  a  system  which  has  since 
become  almost  universal  in  the  United  States. 

Dr.  Griscom  published  two  volumes  of  Travels  in  Europe,  in  1818-19, 
remarkable  for  the  spirit  of  candor  and  kindness  which  is  seen  on  every 
page,  and  interesting  to  this  day,  for  the  characteristic  personal  sketches 
ne  gives  of  the  distinguished  men  of  science  he  met  abroad. 

Dr.  Griscom  was  an  eminently  good  man  ;  a  member  of  the  Society 
of  Friends ;  a  devout  Christain  believer,  and  without  bigotry.  His  mild 
and  gentle  nature  delighted  in  the  most  catholic  liberaHty,  and  many  of 
his  warmest  friends  were  members  of  other  Christian  sects.  We  have 
recently  been  called  upon  to  commemorate  several  eminent  scientific 
Mends  and  collaborators — Cleaveland,  Hare,  Redfield  and  Olmsted,  now 
numbered  with  the  dead.  We  now  add  the  name  of  Griscom — a  name 
cherished  long  and  warmly  by  intimate  social  and  scientific  relations. 
Our  early  auxiliaries  and  friends  in  science  are  now  few  in  number,  and 
our  duties  are  soon  to  pass  into  younger  and  we  hope  better  hands — 
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but  the  pioneers  will  be  remembered  as  the  pilgrims  of  science,  altha     ^^  ^1^ 
its  votaries  are  now  a  Legion.     This  Memoir  is  a  fine  example  oi,.  „ 
class,  and  does  credit  both  to  the  filial  piety  and  literary  ability  ol^^^^^^'HE 
distinguished  Author.  b.  I 

Fledkt :  2>e< raeei  qvi  se partaffent  VSvrcpe.   8to,  182  pages.  Hftdiette  Ad    

Thig  author  boa  brought  to  his  study  of  the  races  great  learning  and  a  deep  loi        ~~*  ' 
edge  of  the  facts.    He  considers  modem  European  civilization  as  springug  \ 
the  German  race.  < 

Jamin  :  Ccur  ds  Physique  de  VEcoU  pofyteehnigtie.    T.  IL  with  8  plates  andf) . 
figures  ID  the  text— This  volume  contains  Beot  and  AeouMiies.    The  plates  ar^  /  ^ 

graved  and  the  mathematical  formulas  are  printed  with  the  neatness  and  acc4         /,  _j 
which  distinguish  at  present  the  productions  of  the  press  of  Bacbelier  abo^      / 
others  in  France.  I      /     - 

G.  liAMi  :   Lefons  tut  les  coordennSet,  curviliffne$  et  Uutb  divenet  applieaiio^  / 
8vo.  1869.    Mallet-Bacbelier,  Paris. — Under  ibis  title  the  distinguished  ProA^ 
of  the  Polytechnic  School  introduces  to  us  a  new  branch  of  maUiematical  sdt  '         '^ 
It  is  geometry  considered  from  a  pbysioo-mathematical  point  of  view.  [ 

OBrroAaT.— 

Professor  William  W.  Turner,  one  of  our  most  distinguished  -iftii  ;~j: 
lologists,  died  at  Washington,  Nov.  29,  1859,  in  the  50th  year  o|      '    ~ 
age.    Although  an  excellent  linguist,  he  devoted  himself  less  to  the  ^ 
of  words  than  to  that  of  the  structure  of  languages,  their  origin , 
connections,  upon  which  subject  his  views  were  eminently  philosojbancp  Vai; 
He  was  born  in  London,  but  was  brought  in  his  fifth  year  to  this  couf       ^  ^--^^ 
where  he  has  ever  since  resided.    He  early  developed  a  taste  foe     ^-~~~-_, 
study  of  oriental  languages  and  was  in  1842  appointed  instructq  i 

the  Hebrew  and  cognate  tongues  in  the  Union  Tlieological  Semina]  I 

New  York.    The  last  seven  years  of  his  life  were  spent  in  Washing 
where  his  attainments  and  upright,  amiable  deportment  secured  to  hj 
host  of  friends.    He  did  a  vast  amount  of  work  in  the  way  of  transli^ 
and  grammatic  compilation,  little  of  which  has,  however,  appeared  il 
name : — he  is  chiefly  known  for  his  contributions  to  the  ^*  Bibliothed 
era'*  and  to  the  journals  of  the  American  Oriental  and  Ethnological 
cieties.     But  his  published  works  give  no  adequate  idea  of  the  extal 
his  labors ;  his  stores  of  knowledge  were  always  open  to  his  friends    i^iiaj^i , 
most  freely  imparted,  thus  contributing  to  the  advancement  of  scit  -^.s^  JJ 
other  than  his  own.    He  had,  daring  the  past  ten  years,  given  mud-^  ^  ^^ 
tention  to  the  study  of  the  Aborigines  of  North  America  and  their  "----^  "^^- 
guages,  not  only  elaborating  general  principles  from  the  vocabularier^^^^^"^^ 
lected  by  travellers,  but  confirming  these  and  adding  new  informatioj.         ^~^^ 
communication  with  the  delegates  from  various  tribes  that  visited  Vt^> 
ington  upon  business  with  the  central  government    In  this  investig^^ 
he  accumulated  a  large  amount  of  materials  which  will,  it  may  bo  h<^ 
be  some  time  given  to  the  world.  w.j 

Dr.  George  Wilson,  First  Regius  Professor  of  Technology  in  the  j 
versity  of  Edinburgh,  and  Director  of  the  Industrial  Museum  of  that  ( . 
died  near  the  end  of  November  last,  at  the  early  age  of  41.    He  wai  . 
biographer  cf  KM  and  Cavendish,  and  author  of  numerous  resear^ 
among  wliich  are  the  discoveiy  of  fluorine  in  blood  and  sea-water.    0| 
of  his  published  works  are  his  "Researches  on  Color-blindness,"  an  "1. 
roentary  Treatise  on  Chemistry,"  and  **The  Five  Gate-ways  of  KnC^  j^    ,^ 
edge."     He  is  a  great  loss  to  his  native  city  and  the  world.  ~^  ^n 
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Art.  XY. — Heview  of  Darwin's  Theory  on  (he  Origin  of  Species 
by  means  of  Natural  Selection,* 

Fully  to  understand  the  foregoing  Essay  of  Dr.  irooker,f  it 
should  be  read  in  the  light  of  Mr.  Darwin's  book.  The  Essay 
is  a  trial  of  the  Theory, — an  attempt  by  one  inclined  in  its  favor 
to  see  how  the  theory  will  work,  when  applied  to  the  flora  of  a 
large  and  most  peculiar  province  of  the  world. 

This  book  is  already  exciting  much  attention.  Two  American 
editions  are  announced,  through  which  it  will  become  familiar 
to  many  of  our  readers,  before  these  pages  are  issued.  An 
abstract  of  the  argument, — for  "the  whole  volume  is  one  long 
argument,"  as  the  author  states, — is  unnecessary  in  such  a  case; 
and  it  would  be  difficult  to  give  by  detached  extracts.  For  the 
volume  ilself  is  an  abstract,  a  prodromus  of  a  detailed  work 
upon  which  the  author  has  been  laboring  for  twenty  years,  and 
which  "will  take  two  or  three  more  years  to  complete."  It  is 
exceedingly  compact;  and  although  useful  summaries  arc  ap- 

♦  On  the  Oriffin  of  Species  hy  meaivt  of  Natural  Selection^  or  the  Prenereatum 
of  Favored  Race*  in'tJic  Struggle  for  Life ;  by  Charlks  Daiiwjn,  M.A.,  Follow  of 
the  RoyaL  Geological,  LinnEeaii,  etc.  S(»cietle<»,  Autlior  of  "Journal  of  Res^nrchcs 
dariiisr  H.  M.  S.  Beagle's  Voyage  round  tho  World."  London :  John  Murray.  1859. 
pp.  502,  post  8vo. 

f  This  article  xras  intended  to  follow  the  remaining  part  of  the  eBsnj  of  Dr. 
Hooker,  commenced  in  our  January  number  \  the  continuation  of  which  ire  are 
phligod  to  defer,  for  want  of  room. — Eds. 
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pended  to  the  several  chapters,  and  a  general  recapitulation  con- 
tains the  essence  of  the  whole,  yet  much  of  the  aroma  escapes 
in  the  treble  distillation,  or  is  so  concentrated  that  the  flavor  is 
lost  to  the  general,  or  even  to  the  scientific  reader.  The  volume 
itself, — the  proof  spirit — is  just  condensed  enough  for  its  pur- 
pose. It  will  be  far  more  widely  read,  and  perhaps  will  make 
deeper  impression  than  the  elal>orate  work  might  have  done, 
with  its  full  details  of  the  facts  upon  which  the  authors  sweep- 
inff  conclusions  have  been  grounded.  At  least  it  is  a  more  reaa- 
able  book :  but  all  the  facts  that  can  be  mustered  in  favor  of  the 
theory  are  still  likely  to  be  needed. 

Who,  upon  a  single  perusal,  shall  pass  judgment  upon  a  work 
like  this,  to  which  twenty  of  the  best  years  of  the  lire  of  a  most 
able  naturalist  have  been  devoted?  And  who  among  those 
naturalists  who  hold  a  position  that  entitles  them  to  pronounce 
summarily  upon  the  subject,  can  be  expected  to  divest  himself 
for  the  nonce  of  the  influence  or  received  and  favorite  systems? 
In  fact,  the  controversy  now  opened  is  not  likely  to  be  settled 
in  an  off-hand  way,  nor  it  is  desirable  that  it  should  be.  A 
spirited  conflict  among  opinions  of  every  grade  must  ensue, 
which, — to  borrow  an  illustration  from  the  doctrine  of  the  book 
before  us — may  be  likened  to  the  conflict  in  nature  among  races 
in  the  struggle  for  life,  which  Mr.  Darwin  describes;  through 
which  the  views  most  favored  by  facts  will  be  developed  and 
tested  by  *  Natural  Selection,'  the  weaker  ones  be  destroyed  in 
the  process,  and  the  strongest  in  the  long  run  alone  survive. 

The  duty  of  reviewing  this  volume  in  the  American  Journal 
of  Science  would  naturally  devolve  upon  the  principal  Editor, 
whose  wide  observation  and  profound  knowledge  of  various  de- 
partments of  natural  history,  as  well  as  of  geology,  particularly 
qualify  him  for  the  task.  But  he  has  been  obliged  to  lay  aside 
his  pen,  and  to  seek  in  distant  lands  the  entire  repose  from  sci- 
entific labor  so  essential  to  the  restoration  of  his  health, — ^a  con- 
summation devoutly  to  be  wished,  and  confidently  to  be  ex- 
pected. Interested  as  Mr.  Dana  would  be  in  this  volume,  he 
could  not  be  expected  to  accept  its  doctrine.  Views  so  idealistic 
as  those  upon  which  his  "  Thoughts  upon  Species"*  are  ground- 
ed, will  not  harmonize  readily  with  a  doctrine  so  thoroughly 
naturalistic  as  that  of  Mr.  Darwin*  Though  it  is  just  possible 
that  one  who  regards  the  kinds  of  elementary  matter,  such  as 
oxygen  and  hydrogen,  and  the  definite  compounds  of  these 
elementary  matters,  and  their  compounds  again,  in  the  mineral 
kingdom,  as  constituting  species,  in  the  same  sense,  fundamen- 
tally, as  that  of  animal  and  vegetable  species,  might  admit  an 
evolution  of  one  species  from  another  in  the  latter  as  well  as 
the  former  case* 

*  Article  m  this  Journal,  xol.  zziv,  p.  805. 
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Between  the  doctrines  of  this  volume  and  those  of  the  other 
great  Naturalist  whose  name  adorns  the  title-page  of  this  Jour- 
nal,  the  widest  divergence  appears.  It  is  interesting  to  contrast 
the  two,  and,  indeed,  is  necessary  to  our  purpose ;  for  this  con- 
trast  brings  out  most  prominently,  and  sets  in  strongest  light 
and  shade  the  main  features  of  the  theory  of  the  origination  of 
species  by  means  of  Natural  Selection. 

The  ordinary  and  generally  received  view  assumes  the  inde- 
pendent, specific  creation  of  each  kind  of  plant  and  animal  in  a 
primitive  stock,  which  reproduces  its  like  from  generation  to 
generation,  and  so  continues  the  species.*  Taking  the  idea  of 
8]>eci^  from  this  perennial  succession  of  essentially  similar  indi* 
viduals,  the  chain  is  logically  traceable  back  to  a  local  origin  in 
a  single  stock,  a  single  pair,  or  a  single  individual,  from  which 
all  the  individuals  composing  the  species  have  proceeded  by 
natural  generation.  Altnough  the  similarity  of  proeeny  to  pa- 
rent is  fundamental  in  the  conception  of  species,  yet  the  likeness 
is  by  no  means  absolute :  all  species  vary  more  or  less,  and  some 
vary  remarkably — partly  from  the  influence  of  altered  circum- 
stances, and  partly  (and  more  really)  from  unknown  constitu- 
tional causes  which  altered  conditions  favor  rather  than  originate. 
But  these  variations  are  supposed  to  be  mere  oscillations  from  a 
normal  state,  and  in  Nature  to  be  limited  if  not  transitory ;  so 
that  the  primordial  differences  between  species  and  species  at 
their  beginning  have  not  been  effaced,  nor  largely  obscured,  by 
blending  through  variation.  Consequently,  whenever  two  re- 
puted species  are  found  to  blend  in  nature  through  a  series  of 
intermediate  forms,  community  of  origin  is  inferr^,  and  all  the 
forms,  howeVer  diverse,  are  held  to  belong  to  one  species. 
Moreover,  since  bisexuality  is  the  rule  in  nature  (which  is  prac- 
tically carried  out,  in  the  long  run,  far  more  generally  than  has 
been  suspected),  and  the  heritable  qualities  of  two  distinct  in- 
dividuals arc  mingled  in  the  offspring,  it  is  supposed  that  the 
general  sterility  of  hybrid  progeny,  interposes  an  effectual  bar- 
rier against  the  blending  of  the  original  species  by  crossing. 

From  this  generally  accepted  view  the  well-known  theory  of 
Agassiz  and  the  recent  one  of  Darwin  direrge  in  exactly  oppo- 
site directions. 

That  of  Agassiz  differs  fundamentally  from  the  ordinary  view 
only  in  this,  that  it  discards  the  idea  of  a  comm<Mi  descent  as 
the  real  bond  of  union  among  the  individuals  of  a  species,  and 
also  the  idea  of  a  local  origin, — supposing,  instead,  that  each 
species  originated  simultaneously,  generally  speaking  over  the 
whole  geographical  area  it  now  occupies  or  has  occupied,  and 

*  "  Species  tot  sunt,  qnot  diversas  fonnas  ab  initio  prodocit  Infinitum  Ens ;  qua 
imrmm,  secundum  geoerationis  InditaA  biges,  prodoxere  pluros»  ttb  sibi  semper  aimilcs;^ 
^ZiMM,  PkiL  BoL,  99, 167. 
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in  perhaps  as  many  individuals  as  it  numbered  at  any  subse- 
quent  period. 

Mr.  Darwin,  on  the  other  hand,  holds  the  orthodox  view  of 
the  descent  of  all  the  individuals  of  a  species  not  only  from  a 
local  birth-place,  but  from  a  single  ancestor  or  pair;  and  that 
each  species  has  extended  and  established  itself,  through  natural 
agencies,  wherever  it  could ;  so  that  the  actual  geographical 
distribution  of  any  species  is  by  no  means  a  primordial  arrange- 
ment, but  a  natural  result.  He  goes  farther,  and  this  volume  is 
a  protracted  argument  intended  to  prove  that  the  species  we 
recognize  have  not  been  independently  created,  as  such,  but 
have  descended,  like  varieties,  from  other  species.  Varieties, 
on  this  view,  are  incipient  or  possible  species:  species  are  varie* 
ties,  of  a  larger  growth  and  a  wider  and  earlier  divergence  fipom 
the  parent  stock :  the  diflFerence  is  one  of  degree,  not  of  kind. 

Tne  ordinary  view — rendering  unto  Caesar  the  things  that  are 
Csesar's — looks  to  natural  agencies  for  the  actual  distribution  and 
perpetuation  of  species,  to  a  supernatural  for  their  origin. 

The  theory  of  Agassiz  regaras  the  origin  of  species  and  their 
present  general  distribution  over  the  world  as  equally  primor- 
dial, equally  supernatural;  that  of  Darwin,  as  equally  deriva- 
tive, equally  natural. 

The  theory  of  Agassiz,  referring  as  it  does  the  phenomena 
both  of  origin  and  aistribution  directly  to  the  Divine  will, — ^thus 
removing  the  latter  with  the  former  out  of  the  domain  of  induc- 
tive science  (in  which  efficient  cause  is  not  the  first,  but  the 
last  word), — may  be  said  to  be  theistic  to  excess.  The  con- 
trasted theory  is  not  open  to  this  objection.  Studying  the  facts 
and  phenomena  in  reference  to  proximate  causes,  and  endeavor- 
ing to  trace  back  the  series  of  cause  and  eflfect  as  far  as  possible, 
Darwin's  aim  and  processes  are  strictly  scientific,  and  his  en- 
deavor, whether  successful  or  futile,  must  be  regarded  as  a  legit- 
imate attempt  to  extend  the  domain  of  natural  or  physical 
science.  For  though  it  well  may  be  that  *•  organic  forms  have 
no  physical  or  secondary  cause,"  yet  this  can  be  proved  only 
indirectly,  by  the  foilure  of  every  attempt  to  refer  the  phenom- 
ena in  question  to  causal  laws.  But,  however  originated,  and 
whatever  be  thought  of  Mr.  Darwin's  arduous  undertaking  in 
this  respect,  it  is  certain  that  plants  and  animals  are  subject 
from  their  birth  to  physical  influences,  to  which  they  have  to 
accommodate  themselves  as  they  can.  How  literally  they  are 
"  born  to  trouble,"  and  how  incessant  and  severe  the  struprgle 
for  life  generally  is,  the  present  volume  graphically  describes. 
Few  will  deny  that  such  influences  must  have  gravely  affected 
the  range  and  the  association  of  individuals  and  species  on  the 
earth's  surface.  Mr.  Darwin  thinks  that,  acting  upon  an  inhe- 
rent predisposition  to  vary,  they  have  sufliced  even  to  modify 
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the  species  themselves  and  produce  the  present  diversitj.  Mr. 
j&gassiz  believes  that  they  have  not  even  affected  the  geograph- 
ical range  and  the  actual  association  of  species,  still  less  their 
forms;  but  that  every  adaptation  of  species  to  climate  and  of 
species  to  species  is  as  aboriginal,  and  therefore  as  inexplicable, 
as  are  the  organic  forms  themselves. 

Who  shall  decide  between  such  extreme  views  so  ably  main- 
tained on  either  hand,  and  say  how  much  of  truth  there  may  be 
in  each?  The  present  reviewer  has  not  the  presumption  to  un- 
dertake such  a  task.  Having  no  prepossession  in  favor  of  natu- 
ralistic theories,  but  struck  with  the  eminent  ability  of  Mr.  Dar- 
win's work,  and  charmed  with  its  fairness,  our  humbler  duty 
will  be  performed  if,  laying  aside  prejudice  as  much  as  we  can, 
we  shall  succeed  in  giving  a  fair  account  of  its  method  and  argu- 
ment, offering  by  the  way  a  few  suggestions,  such  as  might  oc* 
cur  to  any  naturalist  of  an  inquiring  mind.  An  editorial  char- 
acter for  this  article  must  in  justice  be  disclaimed.  The  plural 
pronoun  is  employed  not  to  give  editorial  weight,  but  to  avoid 
even  the  appearance  of  egotism,  and  also  the  circumlocution 
which  attends  a  rigorous  adherence  to  the  impersonal  style. 

We  have  contrasted  these  two  extremely  divergent  theories, 
in  their  broad  statements.  It  must  not  be  inferred  that  they 
have  no  points  nor  ultimate  results  in  common. 

In  the  first  place  they  practically  agree  in  upsetting,  each  in 
its  own  way,  the  generally  received  definition  of  species,  and  in 
sweeping  away  the  ground  of  their  objective  existence  in  Na- 
ture. The  orthodox  conception  of  species  is  that  of  lineal  de- 
scent: all  the  descendants  of  a  common  parent,  and  no  other, 
constitute  a  species;  they  have  a  certain  identity  because  of 
their  descent,  by  which  they  are  supposed  to  be  recognizable. 
So  naturalists  had  a  distinct  idea  of  what  they  meant  by  the 
term  species,  and  a  practical  rule,  which  was  hardly  the  less  use- 
ful because  difficult  to  apply  in  many  cases,  and  because  its  ap- 
plication was  indirect, — that  is,  the  community  of  origin  had  to 
DC  inferred  from  the  likeness ;  that  degree  of  similarity,  and 
that  only,  being  held  to  be  conspecific  which  could  be  shown  or 
reasonably  inferred  to  be  compatible  with  a  common  origin. 
And  the  usual  concurrence  of  the  whole  body  of  naturalists 
(having  the  same  data  before  them)  as  to  what  forms  are  species 
attests  the  value  of  the  rule,  and  also  indicates  some  real  found- 
ation for  it  in  nature.  But  if  species  were  created  in  numberless 
individuals  over  broad  spaces  of  territory,  these  individuals  are 
connected  only  in  idea,  and  species  differ  from  varieties  on  the 
one  hand  and  from  genera,  tribes,  &c.  on  the  other  only  in  de- 
gree ;  and  no  obvious  natural  reason  remains  for  fixing  upon 
this  or  that  degree  as  specific,  at  least  no  natural  standard,  by 
which  the  opinions  of  different  naturalists  may  be  correlated. 
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Species  upon  this  view  are  enduring,  but  subjective  and  ideal. 
Any  three  or  more  of  the  human  races,  for  example,  are  species 
or  not  species,  according  to  the  bent  of  the  naturalist's  mind. 
Darwin's  theory  brings  us  the  other  way  to  the  same  result.  In 
his  view,  not  only  all  the  individuals  of  a  species  are  descendants 
of  a  common  parent  but  of  all  the  related  species  also.  Affinity, 
relationship,  all  the  terms  which  naturalists  use  figuratively  to 
express  an  underived,  unexplained  resemblance  among  species, 
have  a  literal  meaning  upon  Darwin's  system,  which  they  little 
suspected,  namely,  that  of  inheritance.  Varieties  are  the  latest 
offshoots  of  the  genealogical  tree  in  "  an  unlineal "  order ;  spe- 
cies, those  of  an  earlier  date,  but  of  no  definite  distinction ; 
genera,  more  ancient  species,  and  so  on.  The  human  races, 
upon  this  view  likewise  may  or  may  not  be  species  according  to 
the  notions  of  each  naturalist  as  to  what  differences  are  specific: 
but^  if  not  species  already,  those  races  that  last  long  enough  are 
sure  to  become  so.    It  is  only  a  quesfion  of  time. 

How  well  the  simile  of  a  genealogical  tree  illustrates  the  main 
ideas  of  Darwin's  theory  the  following  extract  from  the  sum- 
mary  of  the  fourth  chapter  shows. 

**  It  is  a  truly  wonderful  fact, — ^the  wonder  of  which  W6  are  apt  to 
overlook  from  familiarity — that  all  animals  and  all  plants  throughont  all 
time  and  space  should  be  related  to  each  other  in  group  snborciinate  to 
gronp,  in  the  manner  which  we  everywhere  behold — namely,  varieties  of 
the  same  species  most  closely  related  together,  species  of  the  same  genus 
less  closely  and  unequally  related  together,  forming  sections  and  sub- 
genera, species  of  distiuct  genera  much  less  closely  related,  and  genera 
related  in  different  degrees,  forming  sub-families,  families,  orders,  sub- 
classes, aud  classes.  The  several  subordinate  groups  in  any  class  cannot 
be  ranked  in  a  single  file,  but  seem  rather  to  be  clustered  round  points, 
and  these  round  other  points,  and  so  on  in  almost  endless  cycles.  On 
the  view  that  each  species  has  been  independently  created,  I  can  see  no 
explanation  of  this  great  fact  in  the  classification  of  all  organic  beings ; 
but,  to  the  best  of  my  judgment,  it  is  explained  throngh  inheritance  and 
the  complex  action  of  natural  selection,  entailing  extinction  and  diverg- 
ence of  character,  as  we  have  seen  illustrated  in  the  diagram. 

**  The  affinities  of  all  the  beings  of  the  same  class  have  sometimes  been 
represented  by  a  great  tree.  I  believe  this  simile  largely  speaks  the 
truth.  The  green  and  budding  twigs  may  represent  existing  species ; 
and  those  produced  during  each  former  year  may  represent  the  long  suc- 
cession of  extinct  species.  At  each  period  of  growth  all  the  growing 
twigs  have  tried  to  branch  out  on  all  sides,  and  overtop  and  kill  the  sur- 
rounding twigs  and  branches,  in  tlio  same  manner  as  species  and  groups 
of  species  have  tried  to  overmaster  other  species  in  the  great  battle  for 
life.  The  limbs  divided  into  great  branches,  and  these  into  lesser  and 
lesser  branches,  were  themselves  once,  when  the  tree  was  small,  budding 
twigs ;  and  this  connexion  of  the  former  and  present  buds  by  ramifying 
branches  may  well  represent  the  classification  of  all  extinct  and  living 
species  in  groups  subordinate  to  groups.     Of  the  many  twigs  which 
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flourished  T?hen  the  tree  vas  a  mere  bush,  only  two  or  three,  now  grown 
into  great  branches,  yet  survive  and  bear  all  the  other  branches ;  so  with 
the  species  which  lived  during  long-past  geological  periods,  very  few  now 
lutve  living  and  modified  descendants.  From  the  first  growth  of  the 
tree,  many  a  limb  and  branch  has  decayed  and  dropped  off;  and  these 
lost  branches  of  various  sizes  may  represent  those  whole  orders,  families, 
and  genera  which  have  now  no  living  representatives,  and  which  are 
known  to  us  only  from  having  been  found  in  a  fossil  state.  As  we  here 
and  there  see  a  thin  straggling  branch  springing  from  a  fork  low  down 
in  a  tree,  and  which  by  some  chance  has  been  favored  and  is  still  alive 
on  its  summit,  so  we  occasionally  see  an  animal  like  the  Ornithorhynchus 
or  Lepidosiren,  which  in  some  small  degree  connects  by  its  affinities  two 
large  branches  of  life,  and  which  has  apparently  been  saved  from  fatal 
competition  by  having  inhabited  a  protected  station.  As  buds  give  rise 
by  growth  to  fresh  buds,  and  these,  if  vigorous,  branch  out  and  overtop 
on  all  sides  many  a  feebler  branch,  so  by  generation  I  believe  it  has  been 
with  the  great  Tree  of  Life,  which  fills  wiih  its  dead  and  broken  branches 
the  crust  of  the  earth,  and  covers  the  surface  with  its  ever  branching  and 
beautiful  ramifications." 

It  may  also  be  notfed  that  there  is  a  significant  correspondence 
between  the  rival  theories  as  to  the  main  facts  employed.  Ap- 
parently every  capital  fact  in  the  one  view  is  a  capital  fact  m 
the  other.  The  aifference  is  in  the  interpretation.  To  run  the 
parallel  ready  made  to  our  hands  :* 

*^The  simultaneous  existence  of  the  most  diversified  types  under  iden'^ 
tical  circumstances, ....  the  repetition  of  similar  types  under  the  roost 
diversified  circumstances, the  unity  of  plan  in  otherwise  highly  di- 
versified types  of  animals, ....  the  correspondence,  now  generally  known 
as  special  homologies,  in  the  details  of  structure  otherwise  entirely  dis- 
connected, down  to  the  most  minute  peculiarities, ....  the  various  de- 
grees and  different  kinds  of  relationship  among  animals  which  [appar- 
ently] can  have  no  genealogical  connection,  ....  the  simultaneous  exist- 
ence in  the  earliest  geological  periods. ..  .of  representatives  of  all  the 
great  types  of  the  animal  kingdom,  ....  the  gradation  based  upon  com- 
plications of  structure  which  may  be  traced  among  animals  built  upon 
the  same  plan ;  the  distribution  of  some  types  over  the  most  extensive 
range  of  surface  of  the  globe,  while  others  are  limited  to  particular  geo- 
graphical areas,  ....  the  identity  of  structures  of  these  types,  notwith- 
standing their  wide  geographical  distribution,  ....  the  community  of 
structure,  in  certain  respects  of  animals  otherwise  entirely  different,  but 
living  within  the  same  geographical  area, ....  the  connection  by  series 
of  special  structures  observed  in  animals  widely  scattered  over  the  surface 
of  the  globe,  ....  the  definite  relations  in  which  animals  stand  to  the 
surronnding  world, ....  the  relations  in  which  individuals  of  the  same 
species  stand  to  one  another,  ....  the  limitation  of  the  range  of  changes 
which  animals  undergo  during  their  growth, ....  the  return  to  a  definite 
norm  of  animals  which  multiply  in  various  ways,  ....  tlie  order  of  suc- 
cession of  the  different  types  of  animals  and  plants  characteristic  of  the 

*  Agassiz,  Essay  on  Classification ;  Contrib.  to  Nat.  Hist.,  i,  p.  132,  et  seq. 
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different  geological  epochs, ....  the  localization  of  some  types  of  ani- 
mals upon  the  same  points  of  the  surface  of  the  globe  during  several 
successive  geological  periods ; .  • . .  the  parallelism  between  the  order  of 
succession  of  animals  and  plants  in  geological  times,  and  the  gradation 
among  their  living  representatives, ....  the  parallelism  between  the  order 
of  succession  of  animals  in  geological  times  and  the  changes  their  living 
representatives  undergo  during  their  embryological  growth,*  .,.Ahe  com" 
bination  in  many  extinct  types  of  characten  which  in  later  ayes  appear 
disconnected  in  different  types, ....  the  parallelism  between  the  grada- 
tion among  animals  and  the  changes  they  undergo  during  their  growth, 
....  the  relations  existing  between  these  different  series  and  tiie  geo- 
graphical distribution  of  animals, ....  the  connection  of  all  the  known 
features  of  nature  into  one  system, — " 

In  a  word,  the  whole  relations  of  animals,  &c.  to  surrounding 
nature  and  to  each  other,  are  regarded  under  the  one  view  as 
ultimate  facts,  or  in  their  ultimate  aspect,  and  interpreted  theo- 
logically ; — under  the  other  as  complex  facts,  to  be  analyzed  and 
interpreted  scientifically.  The  one  naturalist,  perhaps  too  largely 
assuming  the  scientifically  unexplained  to  be  inexplicable,  views 
the  phenomena  only  in  their  supposed  relation  to  the  Divine 
mind.  The  other,  naturally  expecting  many  of  these  phenom- 
ena to  be  resolvable  under  investigation,  views  them  in  their 
relations  to  one  another,  and  endeavors  to  explain  them  as  far 
as  he  can  (and  perhaps  farther)  through  natural  causes. 

But  does  the  one  really  exclude  the  other?  Does  the  inves- 
tigation of  physical  causes  stand  opposed  to  the  theological  view 
and  the  study  of  the  harmonies  between  mind  and  Nature? 
More  than  this,  is  it  not  most  presumable  that  an  intellectual 
conception  realized  in  nature  would  be  realized  through  natural 
agencies?  Mr.  Agassiz  answers  these  questions  afiirmatively 
when  he  declares  that  "  the  task  of  science  is  to  investigate  what 
Las  been  done,  to  enquire  if  possible  how  it  has  been  done,  rather 
than  to  ask  what  is  possible  for  the  Deity,  since  we  can  know 
that  only  by  xchat  actually  codsts  f^  and  also  when  he  extends  the 
argument  for  the  intervention  in  nature  of  a  creative  mind  to 
its  legitimate  application  in  the  inorganic  world;  which,  he  re- 
marks, "considered  in  the  same  light,  would  not  fail  also  to  ex- 
hibit unexpected  evidence  of  thought,  in  the  character  of  the 
laws  regulating  the  chemical  combinations,  the  action  of  physi- 

*  As  to  tbis,  Dnrwin  remarks  that  he  can  only  hope  to  see  the  Ia\r  hereafter 
proved  true  (p.  449) ;  ami  p.  838  :  "  Agassiz  insists  that  ancient  animals  resemble 
to  a  ctTtain  extent  the  embryos  of  recent  animals  of  the  same  classes;  or  that  the 
geoloirical  succession  of  extinct  forms  is  in  some  degree  parallel  1o  the  embryologi- 
ctl  development  of  recent  forms.  I  must  follow  Pictet  and  Huxley  in  thinking 
that  the  truth  of  this  doctrine  is  very  far  from  proved.  Yet  I  fully  expect  to  see 
it  hereafter  confirmed,  at  least  in  regard  to  subordinate  groups,  which  have  branched 
off  from  each  other  within  comparatively  recent  timea.  For  this  doctrine  of  Agas- 
siz accords  well  with  the  theory  of  natural  selectioD." 
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cal  forces,  etc.,  etc."*  Mr.  Agassiz,  bowever,  pronounces  that 
"the  connection  between  the  facts  is  only  intellectual;^^ — an 
opinion  which  the  analogy  of  the  inorganic  world,  just  referred 
to,  does  not  confirm,  for  there  a  material  connection  between 
the  facts  is  justly  held  to  be  consistent  with  an  intellectual, — 
and  which  the  most  analogous  cases  we  can  think  of  in  the  or- 
ganic world  do  not  favor;  for  there  is  a  material  connection  be- 
tween the  grub,  the  pupa,  and  the  butterfly,  between  the  tadpole 
and  the  frog,  or,  still  better,  between  those  distinct  animals 
which  succeed  each  other  in  alternate  and  very  dissimilar  gene- 
rations. So  that  mere  analogy  might  rather  suggest  a  natural 
connection  than  the  contrary ;  and  tlie  contrary  cannot  be  de* 
monstrated  until  the  possibilities  of  nature  under  the  Deity  are 
fathomed. 

But  the  intellectual  connection  being  undoubted,  Mr.  Agassiz 
properly  refers  the  whole  to  "the  agency  of  Intellect  as  its  first 
cause."  In  doing  so,  however,  he  is  not  supposed  to  be  offering 
a  scientific  explanation  of  the  phenomena.  Evidently  ho  is 
considering  only  the  ultimate  why,  not  the  proximate  why  or 
how. 

Now  the  latter  is  just  what  Mr.  Darwin  is  considering.  He 
conceives  of  a  physical  connection  between  allied  species:  but 
we  suppose  he  does  not  deny  their  intellectual  connection,  as 
related  to  a  Supreme  Intelligence.  Certainly  we  see  no  reason 
why  he  should,  and  many  reasons  why  he  should  not.  Indeed, 
as  we  contemplate  the  actual  direction  of  investigation  and  spec- 
ulation in  the  physical  and  natural  sciences,  we  dimly  apprehend 
a  probable  synthesis  of  these  divergent  theories,  and  in  it  the 
ground  for  a  strong  stand  against  mere  naturalism.  Even  if  the 
doctrine  of  the  origin  of  species  through  natural  selection  should 
prevail  in  our  day,  we  shall  not  despair;  being  confident  that 
the  genius  of  an  Agassiz  will  be  found  equal  to  the  work  of 
constructing,  upon  the  mental  and  material  foundations  com- 
bined, a  theory  of  nature  as  theistic  and  as  scientific,  as  that 
which  he  has  so  eloquently  expounded. 

To  conceive  the  possibility  of  "the  descent  of  species  from 
species  by  insensibly  fine  gradations"  during  a  long  course  of 
time,  and  to  demonstrate  its  compatibility  with  a  strictly  theistic 
view  of  the  universe,  is  one  thing:  to  substantiate  the  theory 
itself  or  show  its  likelihood  is  quite  another  thing.  This  brings 
us  to  consider  what  Darwin's  theory  actually  is,  and  how  he 
supports  it. 

That  the  existing  kinds  of  animals  and  plants,  or  many  of 
them,  may  be  derived  from  other  and  earlier  kinds,  in  the  lapse 

*  op.  cit,  p.  131. — One  or  two  Bridgewater  Trentiscs,  nnd  most  modern  works 
upon  Natural  Theology  should  have  rendered  the  eridences  of  thought  in  inoigonic 
oatore  not  ''unexpected." 

SECOND  SERIES,  Vol.  XXDC,  No.  86.— MARCH,  1860. 
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of  time,  is  by  no  means  a  novel  proposition.  Not  to  speak  of 
ancient  specidations  of  the  sort,  it  is  the  well-known  Lamarckiaii 
theory.  The  first  difficulty  which  such  theories  meet  with  is 
that,  m  the  present  age,  with  all  its  own  and  its  inherited  pre- 
judgments, the  whole  burden  of  proof  is  naturally,  and  indeed 
properly,  laid  upon  the  shoulders  of  the  propounders ;  and  thus 
far  the  burden  nas  been  more  than  they  could  bear.  From  the 
very  nature  of  the  case,  substantive  proof  of  specific  creation  is 
not  attainable ;  but  that  of  derivation  or  transmutation  of  spe- 
cies may  be.  He  who  affirms  the  latter  view  is  bound  to  do 
one  or  both  of  two  things.  Either,  1,  to  assign  real  and  ade- 
quate causes,  the  natural  or  necessary  result  of  which  must  be 
to  produce  the  present  diversity  of  species  and  their  actual  re- 
lations ;  or,  2,  to  show  the  general  conformity  of  the  whole 
body  of  fiicts  to  such  assumption,  and  also  to  adduce  instances 
explicable  by  it  and  inexplicable  by  the  received  view, — so  per- 
haps winning  our  assent  to  the  doctrine,  through  its  competency 
to  harmonize  all  the  facts,  even  though  the  cause  of  the  assumed 
variation  remain  as  occult  as  that  of  the  transformation  of  tad- 
poles into  frogs,  or  that  of  Coryne  into  Sarzia. 

The  first  line  of  proof,  successfully  carried  out,  would  estab- 
lish derivation  as  a  true  physical  theory ;  the  second,  as  a  suffi- 
cient hypothesis. 

Lamarck  mainly  undertook  the  first  line,  in  a  theory  which 
has  been  so  assailed  by  ridicule  that  it  rarely  receives  the  credit 
for  ability  to  which  in  its  day  it  was  entitled.  But  he  assigned 
partly  unreal,  partly  insufficient  causes ;  and  the  attempt  to  ac- 
count for  a  progressive  change  in  species  through  the  direct  in- 
fluence of  physical  agencies,  and  through  the  appetencies  and 
habits  of  animals  reacting  upon  their  structure,  thus  causing  the 
production  and  the  successive  modification  of  organs,  is  a  con- 
ceded and  total  failure.  The  shadowy  author  of  the  Vestiges 
of  the  Natural  History  of  Creation  can  hardly  be  said  to  have 
undertaken  either  line,  in  a  scientific  way.  He  would  explain  the 
whole  progressive  evolution  of  nature  by  virtue  of  an  inherent 
tendency  to  development, — thus  giving  us  an  idea  or  a  word  in 
place  of  a  natural  cause,  a  restatement  of  the  proposition  instead 
of  an  explanation.  Mr.  Darwin  attempts  both  lines  of  proof, 
and  in  a  strictly  scientific  spirit ;  but  the  stress  falls  mainly 
upon  the  first;  for,  as  he  does  assign  real  causes,  he  is  bound  to 
prove  their  adequacy. 

It  should  be  kept  in  mind  that,  while  all  direct  proof  of  in- 
dependent origination  is  unattainable  fi'om  the  nature  of  the 
case,  the  overthrow  of  particular  schemes  of  derivation  has  not 
established  the  opposite  proposition.  The  futility  of  each  hy- 
pothesis thus  far  proposed  to  account  for  derivation  may  be 
made  apparent,  or  unanswerable  objections  may  be  urged  against 
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it ;  and  eacb  victory  of  the  kind  may  render  derivation  more 
improbable,  and  therefore  specific  creation  more  probable,  with- 
out settling  the  question  either  way.  New  facts,  or  new  argrt* 
ments  and  a  new  mode  of  viewing  the  question  may  some  day 
change  the  whole  aspect  of  the  case.  It  is  with  the  latter  that 
Mr.  Darwin  now  reopens  the  discussion.  ^ 

Having  conceived  the  idea  that  varieties  are  incipient  species, 
he  is  led  to  study  variation  in  the  field  where  it  shows  itself 
most  strikingly  and  affords  the  greatest  facilities  to  investigatioD* 
Thoughtful  naturalists  have  had  increasing  grounds  to  suspect 
that  a  re-examination  of  the  question  of  species  in  zoology 
and  botany,  commencing  with  those  races  which  man  knows 
most  about,  viz.  the  domesticated  and  cultivated  races,  would  be 
likely  somewhat  to  modify  the  received  idea  of  the  entire  fixity 
of  species.  This  field,  rich  with  various  but  unsystematized 
stores  of  knowledge  accumulated  by  cultivators  and  breeders, 
has  been  generally  neglected  by  naturalists,  because  these  races 
are  not  in  a  state  of  nature ;  whereas  they  deserve  particular 
attention  on  this  very  account,  as  experiments,  or  the  materials 
for  experiments,  ready  to  our  hand.  In  domestication  we  vary 
some  of  the  natural  conditions  of  a  species,  and  thus  learn  ex- 

Sirimentally  what  changes  are  within  the  reach  of  varying  con- 
tions  in  nature.  We  separate  and  protect  a  favorite  race 
against  its  foes  or  its  competitors,  and  thus  learn  what  it  might 
become  if  nature  ever  afforded  it  equal  opportunities.  Even 
when,  to  subserve  human  uses,  we  modify. a  domesticated  race 
to  the  detriment  of  its  native  vigor,  or  to  the  extent  of  practical 
monstrosity,  although  we  secure  forms  which  would  not  be 
originated  and  could  not  be  perpetuated  in  firee  nature,  yet  we 
attain  wider  and  juster  views  of  the  possible  degree  of  variation. 
We  perceive  that  some  species  are  more  variable  than  others, 
but  that  no  species  subjected  to  the  experiment  persistently  re- 
fiises  to  vary ;  and  that  when  it  has  once  begun  to  vary,  its  va- 
rieties are  not  the  less  but  the  more  sutject  to  variation.  '^No 
case  is  on  record  of  a  variable  being  ceasing  to  be  variable  un- 
der cultivation.^'  It  is  fair  to  conclude,  from  the  observation  of 
plants  and  animals  in  a  wild  as  well  as  domesticated  state,  that 
the  tendency  to  vary  is  general,  and  even  universal*  Mr.  Dar- 
win does  "  not  believe  that  variability  is  an  inherent  and  neces- 
sary contingency,  under  all  circumstances,,  with  all  organic  be- 
ings, as  some  authors  have  thought."  No  one  supposes  varia- 
tion could  occur  under  all  circumstances ;  but  the  facts  on  the 
whole  imply  an  universal  tendency,  ready  to  be  manifested  under 
favorable  circumstances.  In  reply  to  the  assumption  that  man 
has  chosen  for  domestication  animals  ai^d  plants  having  an  ex- 
traordinary inherent  tendency  to  vary,  and  likewise  to  withstand 
diverse  climates,  it  is  asked : 
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*^  How  could  a  savage  possibly  know,  when  he  first  tamed  an  animal, 
whether  it  would  vary  in  succeeding  generations,  and  whether  it  would 
endure  other  climates?  Has  the  little  variability  of  the  ass  or  guinea- 
fowl,  or  the  small  power  of  endurance  of  warmth  by  the  rein-deer,  or  of 
cold  by  the  common  camel,  prevented  their  domestication  ?  I  cannot 
doubt  that  if  other  animals  and  plants,  equal  in  number  to  our  domesti- 
cated productions,  and  belonging  to  equally  diverse  classes  and  countries, 
were  taken  from  a  state  of  nature,  and  could  be  made  to  breed  for  an 
equal  number  of  generations  under  domestication,  they  would  vary  on 
an  average  as  largely  as  the  parent  species  of  our  existing  domesticated 
productions  have  varied." 

As  to  amount  of  variation,  there  is  the  common  remark  of 
naturalists  that  the  varieties  of  domesticated  plants  or  animals 
often  diflfer  more  widely  than  do  the  individuals  of  distinct  spe- 
cies in  a  wild  state :  and  even  in  nature  the  individuals  of  some 
species  are  known  to  vary  to  a  degree  sensibly  wider  than  that 
which  separates  related  species.  In  his  instructive  section  on 
the  breeds  of  the  domestic  pigeon,  our  author  remarks  that : — "  at 
least  a  score  of  pigeons  might  be  chosen,  which  if  shown  to  an 
ornithologist,  and  he  were  told  that  they  were  wild  birds,  would 
certainly  be  ranked  by  him  as  well  defined  species.  Moreover, 
I  do  not  believe  that  any  ornithologist  would  place  the  English 
carrier,  the  short-faced  tumbler,  the  runt,  the  oarb,  pouter,  and 
fantail  in  the  same  genus ;  more  especidly  as  in  each  of  these 
breeds  several  truly  inherited  sub-breeds,  or  species  as  he  might 
have  called  them,  could  be  shown  him."  That  this  is  not  a  case 
like  that  of  dogs,  in  which  probably  the  blood  of  more  than  one 
species  is  mingled,  Mr.  Darwin  proceeds  to  show,  adducing  co- 
gent reasons  for  the  common  opinion  that  all  have  descended 
from  the  wild  rock-pigeon.  Then  follow  some  suggestive  re- 
marks:— 

"  I  have  discussed  the  probable  origin  of  domestic  pigeons  at  some, 
yet  quite  insufficient,  length ;  because  when  I  first  kept  pigeons  and 
watched  the  several  kinds,  knowing  well  how  true  they  bred,  I  felt  fully 
as  much  difficulty  in  believing  that  they  could  ever  have  descended  from 
a  common  parent,  as  any  naturalist  could  in  coming  to  a  similar  conclu- 
sion in  regard  to  many  species  of  finches,  or  other  large  groups  of  birds, 
in  nature.  One  circumstance  has  struck  me  much ;  namely,  that  all  the 
breeders  of  the  various  domestic  animals  and  the  cultivators  of  plants, 
with  whom  I  have  ever  conversed,  or  whose  treatises  I  have  read,  are 
firmly  convinced  that  the  several  breeds  to  which  each  has  attended,  are 
descended  from  so  many  aboriginally  distinct  species.  Ask,  as  I  liave 
asked,  a  celebrated  raiser  of  Hereford  cattle,  whether  his  cattle  might 
not  have  descended  from  long  horns,  and  he  will  laugh  you  to  scorn.  I 
have  never  met  a  pigeon,  or  poultry,  or  duck,  or  rabbit  fancier,  who  was 
not  fully  convinced  that  each  main  breed  was  defended  from  a  distinct 
species.  Van  Mens,  in  his  treatise  on  pears  and  apples,  shows  how  ut- 
terly he  disbelieves  that  the  several  sorts,  for  instance  a  Ribston-pippin 
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or  Codlin-apple,  could  ever  have  proceeded  from  the  seeds  of  the  same 
tree.  Innumerable  other  examples  could  be  given.  The  explanation,  I 
think,  is  simple:  from  long-continued  study  thej  are  strongly  impressed 
with  the  ditferences  between  the  several  races;  and  though  they  well 
know  that  each  race  varies  slightly,  for  they  win  their  prizes  by  selecting 
such  slight  differences,  yet  they  ignore  all  general  arguments  and  refuse 
to  sum  up  in  their  minds  slight  differences  accumulated  during  many 
successive  generations.  May  uot  those  naturalists  who,  knowing  far  le^ 
of  the  laws  of  inheritance  than  does  the  breeder,  and  knowing  no  moro 
thsn  he  does  of  the  intermediate  links  in  the  long  lines  of  descent,  yet 
admit  that  many  of  our  domestic  races  have  descended  from  the  same 
parents — may  they  not  learn  a  lesson  of  caution,  when  they  deride  the 
idea  of  species  in  a  state  of  nature  being  lineal  descendants  of  other 
species?" 

The  actual  causes  of  variation  are  unknown.  Mr.  Darwin 
favors  the  opinion  of  the  late  Mr.  Knight,  the  great  philosopher 
of  horticulture,  that  variability  under  domestication  is  somehow 
connected  with  excess  of  food.  He  also  regards  the  unknown 
cause  as  acting  chiefly  upon  the  reproductive  system  of  the  pa- 
rents, which  system,  judging  from  the  effect  of  confinement  or 
cultivation  upon  its  functions,  he  concludes  to  be  more  suscepti- 
ble than  any  other  to  the  action  of  changed  conditions  of  life. 
The  tendency  to  vary  certainly  appears  to  be  much  stronger  un- 
der domestication  than  in  free  nature.  But  we  are  not  sure  that 
the  greater  variableness  of  cultivated  races  is  not  mainly  owing 
to  the  far  greater  opportunities  for  manifestation  and  accumula- 
tion— a  view  seemingly  all  the  more  favorable  to  Mr.  Darwin's 
theory.  The  actual  amount  of  certain  changes,  such  as  size 
or  abundance  of  fruit,  size  of  udder,  stands  of  course  in  obvious 
relation  to  supply  of  food. 

Really,  we  no  more  know  the  reason  why  the  progeny  occa- 
sionally deviates  from  the  parent  than  we  do  why  it  usually  re- 
sembles it.  Though  the  laws  and  conditions  governing  varia- 
tion are  known  to  a  certain  extent,  while  those  governing  inher- 
itance are  apparontlv  inscrutable.  "Perhaps,"  Darwin  remarks, 
"the  correct  way  of  viewing  the  whole  subject  would  be,  to  look 
at  the  inheritance  of  every  character  whatever  as  the  rule,  and 
non-inheritance  as  the  anomaly."  This,  from  general  and  obvi- 
ous considerations,  we  have  long  been  accustomed  to  do.  Now, 
as  exceptional  instances  are  expected  to  be  capable  of  explana- 
tion, while  ultimate  laws  are  not,  it  is  quite  possible  that  varia- 
tion may  be  accounted  for,  while  the  great  primary  law  of  inher- 
itance remains  a  mysterious  fact. 

The  common  proposition  is,  that  species  reproduce  tfieirlike; 
this  is  a  sort  of  general  inference,  only  a  degree  closer  to  fact 
than  the  statement  that  genera  reproduce  their  like.  The  true 
proposition,  the  fact  incapable  of  further  analysis  is,  that  individ- 
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uals  r^roduce  their  like, — ^that  characteristics  are  inheritable.  So 
varieties,  or  deviations  once  originated,  are  perpetuable,  like  spe- 
cies. Not  so  likely  to  be  perpetuated,  at  the  outset ;  for  the  new 
fonn  tends  to  resemble  a  grand-parent  and  a  long  line  of  similar 
ancestors,  as  well  as  to  resemble  its  immmediate  progenitors. 
Two  forces  which  coincide  in  the  ordinary  case,  where  the  off- 
spring resembles  its  parent,  act  in  different  directions  when  it 
does  not,  and  it  is  uncertain  which  will  prevail.  If  the  remoter, 
but  very  potent  ancestral  influence  predominates,  the  variation 
disappears  with  the  life  of  the  indiviaual.  If  that  of  the  imme- 
diate parent — ^feebler  no  doubt,  but  closer — ^the  variety  survives 
in  the  oflfepring ;  whose  progeny  now  has  a  redoubled  tendency 
to  produce  its  own  like ;  whose  progeny  again  is  almost  sure 
to  produce  its  like,  since  it  is  much  the  same  whether  it  takes 
after  its  mother  or  its  grandmother. 

In  this  way  races  arise,  which  under  favorable  conditions  may 
be  as  hereditary  as  species.  In  following  these  indications^  watch- 
ing opportunities,  and  breeding  only  from  those  individuals 
which  vary  most  in  a  desirable  direction,  man  leads  the  course 
of  variation  as  he  leads  a  streamlet, — apparently  at  will,  but 
never  against  the  force  of  gravitation, — to  a  long  distance  from 
its  source,  and  makes  it  more  subservient  to  his  use  or  fancy. 
He  unconsciously  strengthens  those  variations  which  he  prizes 
when  he  plants  the  seed  of  a  favorite  fruit,  preserves  a  favorite 
domestic  animal,  drowns  the  uglier  kittens  of  a  litter,  and  allows 
only  the  handsomest  or  the  best  mousers  to  propagate.  Still 
more,  bv  methodical  selection,  in  recent  times  almost  marvellous 
results  nave  been  produced  in  new  breeds  of  cattle,  sheep^  and 
poultry,  and  new  varieties  of  fruit  of  greater  and  greater  size  or 
excellence. 

It  is  said  that  all  domestic  varieties  if  left  to  run  wild,  would 
revert  to  their  aboriginal  stocks.  Probably  they  would  where- 
ever  various  races  of  one  species  were  left  to  commingle.  At 
least  the  abnormal  or  exaggerated  characteristics  induced  by  high 
feeding,  or  high  cultivation,  and  prolonged  close  breeding  woi2d 
promptly  disappear,  and  the  surviving  stock  would  soon  blend 
mto  a  homogeneous  result  (in  a  way  presently  explained),  which 
would  naturally  be  taken  for  the  onginal  form ;  but  we  could 
seldom  know  if  it  were  so.  It  is  by  no  means  certain  that  the 
result  would  be  the  same  if  the  races  ran  wild  each  in  a  separate 
region.  Dr.  Hooker  doubts  if  there  is  a  true  reversion  in  the 
case  of  plants.  Mr.  Darwin's  observations  rather  favor  it  in  the 
animal  kingdom.  With  mingled  races  reversion  seems  well  made 
out  in  the  case  of  pigeons.  The  common  opinion  upon  this 
subject  therefore  probably  has  some  foundation.  But  even  if 
we  regard  varieties  as  oscillations  around  a  primitive  centre  or 
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t^pe,  still  it  appears  from  tlie  readiness  with  which  such  varie- 
ties originate,  that  a  certain  amount  of  disturbance  would  carry 
them  beyond  the  influence  of  the  primordial  attraction,  where 
they  may  become  new  centres  of  variation. 

Some  suppose  that  races  cannot  be  perpetudted  indefinitely 
even  by  keeping  up  the  conditions  under  which  they  were  fixed : 
but  the  high  antiquity  of  several,  and  the  actual  fixity  of  many 
of  them,  negative  this  assumption.  "  To  assert  that  we  could 
not  breed  our  cart  and  race  horses,  long  and  short-horned  cattle, 
and  poultry  of  various  breeds,  for  almost  an  infinite  number  of 
generations  would  be  opposed  to  all  experience." 

Why  varieties  develope  so  readily  and  deviate  so  widely  un- 
der domestication,  while  they  are  apparently  so  rare  or  so  tran- 
sient in  free  nature,  may  easily  be  snown.  In  nature,  even  with 
hermaphrodite  plants,  there  is  a  vast  amount  of  cross  fertilization 
among  various  mdividuals  of  the  same  species.  The  inevitable 
result  of  this  (as  was  long  ago  explained  in  this  Journal*)  is  to 
repress  variation,  to  keep  the  mass  of  a  species  comparatively 
homogeneous  over  any  area  in  which  it  abounds  in  individuals. 
Starting  from  a  suggestion  of  the  late  Mr.  Knight,  now  so  famil- 
iar, that  dose  interbreeding  diminishes  vigor  and  fertilityf ;  and 
perceiving  that  bisexuality  is  ever  aimed  at  in  nature, — ^being  at- 
tained physiologically  in  numerous  cases  where  it  is  not  structur- 
ally,— ^Mr.  Darwin  has  worked  out  the  subject  in  detail,  and  shown 
how  general  is  the  concurrence,  either  habitual  or  occasional,  of 
two  hermaphrodite  individuals  in  the  reproduction  of  their  kind ; 
and  has  drawn  the  philosophical  inference  that  probably  no  or- 
ganic being  self-fertilizes  indefinitely ;  but  that  a  cross  with  an- 
other individual  ia  occasionally — ^perhaps  at  very  long  inter- 
vals— ^indispensable.  We  refer  the  reader  to  the  section  on  the 
intercrossing  of  individuals  (p.  96-101),  and  also  to  an  article 
in  the  Gardeners'  Chronicle  a  year  and  a  half  ago,  for  the  de- 
tails of  a  very  interesting  contnbution  to  science,  irrespective  of 
theory. 

In  domestication,  this  intercrossing  may  be  prevented ;  and 
in  this  prevention  lies  the  art  of  producing  varieties.  But  "  the 
art  itself  is  Nature,"  since  the  whole  art  consists  in  allowing  the 
most  universal  of  all  natural  tendencies  in  organic  things  (inher- 
itance) to  operate  uncontrolled  by  other  and  obviously  inciden- 
tal tendencies.  No  new  power,  no  artificial  force  is  brought 
into  play  either  by  separating  the  stock  of  a  desirable  variety  so 
as  to  prevent  mixture,  or  by  selecting  for  breeders  those  indi- 

♦  Vol  xvii,  [2],  1864.  |>.  18. 

f  We  suspect  that  ibis  is  not  an  ultimate  &ct,  but  a  natoral  consequence  of  in- 
beritanoe, — the  inheritance  of  disease  or  of  tendency  to  disease,  which  close  inter- 
breeding perpetuates  and  accumulates,  but  vide  breeding  may  neutralize  or  elim- 
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viduals  which  most  largely  partake  of  the  peculiarities  for  which 
the  breed  is  valued.* 

We  see  everywhere  around  us  the  remarkable  results  which 
Nature  may  be  said  to  have  brought  about  under  artificial  se- 
lection and  separation.  Could  she  accomplish  similar  results 
when  left  to  herself?  Variations  might  begin,  we  know  they 
do  begin,  in  a  wild  state.  But  would  any  of  them  be  preserved 
and  carried  to  an  equal  degree  of  deviation  ?  Is  there  anything 
in  nature  which  in  the  long  run  may  answer  to  artificial  selec- 
tion? Mr.  Darwin  thinks  that  there  is ;  and  Natural  Selection  is 
the  key-note  of  his  discourse. 

As  a  preliminary,  he  has  a  short  chapter  to  show  that  there  is 
variation  in  nature,  and  therefore  something  for  natural  selection 
to  act  upon.  He  readily  shows  that  such  mere  variations  as 
may  be  directly  referred  to  physical  conditions  (like  the  depau- 
peration of  plants  in  a  sterile  soil,  or  their  dwarfing  as  they  ap- 
proach an  alpine  summit,  the  thicker  fur  of  an  animal  from  far 
northward,  &c.),  and  also  those  individual  differences  which  we 
everywhere  recognize  but  do  not  pretend  to  account  for,  are  not 
separable  by  any  assignable  line  from  more  strongly  marked 
varieties;  likewise  that  there  is  no  clear  demarcation  between 
the  latter  and  subspecies,  or  varieties  of  the  highest  grade  (dis- 
tinguished from  species  not  by  any  known  inconstancy,  but  by 
the  supposed  lower  importance  of  their  characteristics) ;  nor  be- 
tween tnese  and  recognized  species.  "  These  differences  blend 
into  each  other  in  an  insensible  series,  and  the  series  impresses 
the  mind  with  an  idea  of  an  actual  passage." 

This  gradation  from  species  downward  is  well  made  out.  To 
carry  it  one  step  farther  upwards,  our  author  presents  in  a  strong 
light  the  differences  which  prevail  among  naturalists  as  to  what 
forms  should  be  admitted  to  the  rank  of  species.  Some  genera 
(and  these  in  some  countries)  give  rise  to  far  more  discrepancy 
than  others ;  and  it  is  concluded  that  the  large  or  dominant 

fenera  are  usually  the  most  variable.  In  a  flora  so  small  as  the 
iritish,  182  plants  generally  reckoned  as  varieties,  have  been 
ranked  by  some  botanists  as  species.  Selecting  the  British  gen- 
era which  include  the  most  polymorphous  forms,  it  appears  that 
Babington's  Flora  gives  them  251  species,  Bentham^s  only  112, 
a  difference  of  139  doubtful  forms.  These  are  nearly  the  ex- 
treme views ;  but  they  are  the  views  of  two  most  capable  and 
most  experienced  judges,  in  respect  to  one  of  the  best  known 
floras  of  the  world.  The  fact  is  suggestive,  that  the  best  known 
countries  furnish  the  greatest  number  of  such  doubtful  cases. 

*  The  rules  and  processes  of  breeders  of  animals,  and  their  results,  are  so  fa- 
miliar that  they  need  not  be  particularized.  Less  is  popularly  known  about  the 
production  of  vegetable  races.  We  refer  our  readers  back  to  this  Journal,  xzvii,  pp. 
440-442  (May,  1859)  for  on  abstract  of  the  papers  of  M.  Vilmorin  upon  this  subject. 
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ninstratioiis  of  this  kind  may  be  multiplied  to  a  great  extent. 
They  make  it  plain  that,  whether  species  in  nature  are  aborigi* 
nal  and  definite  or  not,  our  practical  conclusions  about  tbem,  as 
embodied  in  systematic  works,  are  not  Jacts  hixi  judgme7its^  and 
largely  fallible  judgments. 

How  much  of  the  actual  coincidence  of  authorities  is  owing 
to  imperfect  or  restricted  observation,  and  to  one  naturalist'a 
adopting  the  conclusions  of  another  without  independent  obser- 
vation, this  is  not  the  place  to  consider.  It  is  our  impression 
that  species  of  animals  are  more  definitely  marked  than  those  of 
plants ;  this  may  arise  from  our  somewhat  extended  acquaint- 
ance with  the  latter,  and  our  ignorance  of  the  former,  liut  we 
are  constrained  by  our  experience  to  admit  the  strong  likelihood, 
in  botany,  that  varieties  on  the  one  hand  and  what  are  called 
closely  related  species  on  the  other  do  not  differ  except  in  de- 
gree. *  Whenever  the  wider  difference  separating  the  latter  can 
be  spanned  by  intermediate  forms,  as  it  sometimes  is,  no  botan« 
ist  lon^  resists  the  inevitable  conclusion.  Whenever,  thereforCi 
this  wider  difference  can  be  shown  to  be  compatible  with  com- 
munity of  origin,  and  explained  through  natural  selection  or  in 
any  other  way,  we  are  ready  to  adopt  the  probable  conclusion ; 
and  we  see  beforehand  how  strikingly  the  actual  geographical 
association  of  related  species  favoi-s  the  broader  view.  Whether 
we  should  continue  to  regard  the  forms  in  question  as  distinct 
species,  depends  upon  what  meaning  we  shall  finally  attach  to 
that  term ;  and  that  depends  upon  how  far  the  doctrine  of  de- 
rivation can  be  carried  back  ana  how  well  it  can  be  supported. 

In  applying  his  principle  of  natural  selection  to  the  work  in 
hand,  Mr.  Darwin  assumes,  as  we  have  seen :  1,  some  variability 
of  animals  and  plants  in  nature ;  2,  the  absence  of  any  definite 
distinction  between  slight  variations,  and  varieties  of  the  highest 
grade ;  3,  the  fact  that  naturalists  do  not  practically  agree,  and 
do  not  increasingly  tend  to  agree,  as  to  what  forms  are  species 
and  what  are  strong  varieties,  thus  rendering  it  probable  that 
there  may  be  no  essential  and  original  difference,  or  no  possi- 
bility of  ascertaining  it,  at  least  in  many  cases;  also,  4,  that  the 
most  flourishing  and  dominant  species  of  the  larger  genera  on 
an  average  vary  most  (a  proposition  which  can  be  substantiated 
only  by  extensive  comparisons,  the  details  of  which  are  not 
given) ; — and,  5,  that  in  large  genera  the  species  are  apt  to  be 
closelv  but  unequally  allied  together,  forming  little  clusters 
round,  certain  species, — just  such  clusters  as  would  be  formed  if 
we  suppose  their  members  once  to  have  been  satellites  or  varie- 
ties of  a  central  or  parent  species,  but  to  have  attained  at  length 
a  wider  divergence  and  a  specific  character.  The  fact  of  such 
association  is  undeniable ;  and  the  use  which  Mr.  Darwin  makes 
of  it  seems  fair  and  natural. 
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The  gist  of  Mr.  Darwin's  work  is  to  show  that  such  varieties 
are  graaoally  diverged  into  species  and  genera  through  natural 
sek^ion;  that  natural  selection  is  the  inevitable  result  of  Ihe 
struggle  for  existence  which  all  living  things  are  engaged  in ;  and 
that  this  struggle  is  an  unavoidable  consequence  of  several  nat- 
ural causes,  but  mainly  of  the  high  rate  at  which  all  organic 
beings  tend  to  increase. 

Curiously  enough,  Mr.  Darwin's  theory  is  grounded  upon  the 
doctrine  of  Malthus  and  the  doctrine  of  Hobbes.  The  elder 
DeCandolle  had  conceived  the  idea  of  the  struggle  for  existence, 
and  in  a  oassage  which  would  have  delighted  the  cynical  philos- 
opher of  Malmesbury,  had  declared  that  all  nature  is  at  war,  one 
organism  with  another  or  with  external  nature ;  and  Lyell  and 
Herbert  had  ma^e  considerable  use  of  it.  But  Hobbes  in  his 
theory  of  society  and  Darwin  in  his  theory  of  natural  history, 
alone  have  built  their  systems  upon  it.  However  moralists  and 
political  economists  may  regard  these  doctrines  in  their  original 
applieation  to  human  society  and  the  relation  of  population  to 
subsistenee,  their  thorough  applicability  to  the  great  society  of 
the  organic  world  in  general  is  now  undeniable.  And  to  Mr. 
Darwin  belongs  the  credit  of  makine  this  extended  application, 
and  of  working  out  the  immensely  ai versified  results  with  rare 
sagacity  and  untiring  patience.  He  has  brought  to  view  real 
causes  which  have  been  largely  operative  in  the  establishment 
<>f  the  actual  association  and  geographical  distribution  of  plants 
and  animals.  In  this  he  must  be  allowed  to  have  made  a  very 
important  contribution  to  an  interesting  department  of  science, 
even  if  his  theory  lails  in  the  endeavor  to  explain  the  origin  or 
diversity  of  species. 

•*  Nothing  is  easier,^  says  our  author,  ^  tban  to  admit  in  words  the 
truth  of  the  ugWersal  struffgle  for  life,  or  more  difficult — at  least  I  have 
fbuad  it  so^than  constantly  to  bear  this  conclusion  in  mind.  Yet  unless 
it  be  thoroughly  engrained  in  die  mind,  I  am  convinced  that  the  whole 
economy  of  nature,  with  every  fact  on  distribution,  rarity,  abundance, 
extinction,  and  variation,  will  be  dioily  seen  or  quite  misunderstood. 
We  behold  the  &C0  of  nature  bright  with  gladness,  we  often  see  super- 
abnndance  of  food ;  we  do  not  see,  or  we  Ibi^et,  that  the  birds  which  are 
idly  singing  round  us  mostly  live  on  insects  or  seeds,  and  are  thus  con- 
stantly destroying  life ;  or  we  forget  how  largely  these  songsters,  or  their 
^gg^  or  ^^i*  nestlings,  are  destroyed  by  birds  and  beasts  of  prey ;  we 
do  not  always  bear  in  mind,  that  though  food  may  be  now  superabun- 
dant, it  is  not  so  at  all  seasons  of  each  recurring  year." — p.  62. 

^  There  is  no  exception  to  the  rule  that  every  organic  being  naturally 
increases  at  so  high  a  rate,  that  if  not  destroyed,  the  earth  would  soon 
be  covered  by  the  progeny  of  a  single  pair.  Even  slow-breeding  man 
has  doubled  in  twenty-five  years,  and  at  this  rate,  in  a  few  thousand 
yean,  there  would  literally  not  be  standing  room  for  his  progeny.  Lin- 
n»us  has  calculated  that  if  an  annual  plant  produced  only  two  seeds — 
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and  tbere  is  no  plant  so  unproductive  as  this — ^and  thmt  seedlings  next 
year  produced  two,  and  so  on,  then  in  twenty  years  there  would  be  a 
million  plants.  The  elephant  is  reckoned  to  be  the  slowest  breeder  of  aU 
known  animals,  and  I  have  taken  soom  pains  to  estimate  its  probable 
minimam  rate  of  natural  increase :  it  will  be  under  the  mark  to  assume 
that  it  breeds  when  thirty  years  old,  and  goes  on  breeding  till  ninety 
years  dd,  bringing  forth  iJiree  pairs  of  young  in  this  intervd ;  if  this  Mr 
so,  at  the  end  of  the  fifth  century  there  wonld  be  alive  fifteen  millioB 
elephants,  descended  from  the  first  pair. 

**Bat  we  have  better  evidence  on  this  subject  than  mere  theoretical 
ealcnlations,  namely,  the  numerous  recorded  cases  of  the  astonishingly 
rapid  increase  of  various  animals  in  a  state  of  nature,  when  circumstances 
have  been  favorable  to  them  during  two  or  three  following  seasons. 
Still  more  striking  is  the  evidence  from  our  domestic  animals  of  many 
kinds  which  have  run  wild  in  several  parts  of  the  world ;  if  the  state* 
ments  of  the  rate  of  increase  of  slow-breeding  cattle  and  horses  in  South 
America,  and  latteily  in  Australia,  had  not  fc^n  well  authenticated,  they 
would  have  been  quite  incredible.  So  it  is  with  plants :  cases  coiild  be 
given  of  introduced  plants  which  have  become  common  throughotti  whole 
islands  in  a  period  of  less  than  ten  years.  Several  of  the  plants  now 
most  numerous  over  the  wide  plains  of  La  Plata,  clothing  square  leagues 
of  sur&ce  almost  to  the  exclusion  of  all  other  plants,  have  been  intro- 
duced from  Europe ;  and  there  are  plants  which  now  range  in  India,  as 
I  hear  from  Dr.  Falconer,  from  Gape  Comorin  to  the  Himalisya,  which 
have  been  imported  from  America  since  its  discovery.  In  such  casesi 
and  endless  instances  could  be  given,  no  one  supposes  that  the  fertility 
el  these  animals  or  plants  has  been  suddenly  and  ten^>orari]y  increased 
in  any  sensible  degree.  The  obvious  explanation  is  tha*  the  conditions 
of  life  have  been  veiy  favorable,  and  that  there  has  consequently  been 
less  destruction  of  the  old  and  young,  and  that  nearly  all  the  young  have 
been  enabled  to  breed.  In  such  cases  the  geometrical  ratio- o£  increase^ 
the  result  of  which  never  fails  to  be  surprising,  simply  explains  the  ex« 
tnofdinarily  rapid  increase  and  wide  diflPusion  of  naturalized  productions 
in  their  new  homes.'' — pp.  64,  65. 

**  All  plants  and  animals  are  tending  to  increase  at  a  geometrical  ratio ; 
all  would  most  rapidly  stock  any  station  in  whteh  they  could  anvhow 
exist ;  the  increase  must  be  checked  by  destruction  at  some  period  of  life.** 
65. 


The  difference  between  the  most  and  the  least  prolific  species 
is  of  no  account 

''The  condor  lays  a  couple  of  eggs,  and  the  ostrich  a  score;,  uid  yet 
in  the  san»e  country  the  condor  may  be  the  more  numerous  of  the  two. 
The  Fulmar  petrel  lays  but  one  egg,  yet  it  is  believed  to  be  the  most  nu- 
merous bird  in  the  world." — ^p.  68. 

"The  amount  of  food  gives  the  extreme  Smit  to  which  each  species 
can  increase ;  but  very  frequently  it  is  not  the  obtaining  of  food,  but  the 
terving  as  prey  to  other  animals,  which  determines  the  average  numbeis 
of  a  species.** — p.  68. 

**  Climate  plays  an  important  part  in  determining,  the  average  numbers 
of  a  species,  and  periodical  seasons  of  extreme  cold  or  drought,  I  believe 
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to  be  the  most  effective  of  all  checks.  I  estimated  that  the  winter  of 
1854-55  destroyed  four-fifths  of  the  birds  in  my  own  grounds;  and 
this  is  a  tremendous  destruction,  when  we  remember  that  ten  per  cent 
is  an  extraordinarily  severe  mortality  from  epidemics  with  man.  The 
action  of  climate  seems  at  first  sight  to  be  quite  independent  of  the 
struggle  for  existence ;  but  in  so  far  as  climate  chiefly  acts  in  reducing 
food,  it  brings  on  the  most  severe  struggle  between  the  individuals^ 
whether  of  the  same  or  of  distinct  species,  wliich  subsist  on  the  same 
kind  of  food.  Even  when  climate,  for  instance  extreme  cold,  acts  di- 
rectly, it  will  be  the  least  vigorous,  or  those  which  have  got  least  food 
tlirough  the  advancing  winter,  which  will  suffer  most  When  we  travel 
from  south  to  north,  or  from  a  damp  region  to  a  dry,  we  invariably  see 
some  species  gradually  getting  rarer  and  rarer,  and  finally  disappearing; 
and  the  change  of  climate  being  conspicuous,  we  are  tempted  to  attribute 
the  whole  effect  to  its  direct  action.  But  this  is  a  very  false  view :  we 
f  >rget  that  each  species,  even  where  it  most  abounds,  is  constantly  suffer* 
ing  enormous  destruction  at  some  period  of  its  life,  from  enemies  or  from 
competitors  for  the  same  place  and  food ;  and  if  these  enemies  or  com- 
petitors be  in  .the  least  degree  favored  by  any  slight  change  of  climate, 
they  will  increase  in  numbers,  and,  as  each  area  is  already  stocked  with 
inhabitants,  the  other  species  will  decrease.  When  we  travel  southward 
and  see  a  species  decreasing  in  numbers,  we  may  feel  sure  that  the  cause 
lies  quite  as  much  in  other  species  being  favored,  as  in  this  one  being 
hurt.  So  it  is  when  we  travel  northward,  but  in  a  somewhat  lesser  de- 
gree, for  the  number  of  species  of  all  kinds,  and  therefore  of  competitors, 
decreases  northwards;  henc«  in  going  northward,  or  in  ascending  a 
mountain,  we  far  oflener  meet  witli  stunted  forms,  due  to  the  direeUy  in- 
jurious action  of  climate,  than  we  do  in  proceeding  southwards  or  in 
descending  a  mountain.  When  we  reach  the  Arctic  regions,  or  snow- 
capped summits,  or  absolute  deserts,  the  struggle  for  life  is  almost  ezdu- 
iively  with  the  elements. 

^  That  climate  acts  in  main  part  indirectly  by  favoring  other  species, 
we  may  clearly  see  in  the  prodigious  number  of  plants  in  our  gardens 
which  can  perfectly  well  endure  our  climate,  but  which  never  become 
naturalized,  for  they  cannot  compete  with  our  native  plants,  nor  resist 
destruction  by  our  native  animals." — pp.  68,  69. 

After  an  instructive  instance  in  which  "  cattle  absolutely  de- 
termine the  existence  of  the  Scotch  Fir,"  we  are  referred  to 
cases  in  which  insects  determine  the  existence  of  cattle. 

"  Perhaps  Paraguay  ofters  the  most  curious  instance  of  this ;  for  here 
neither  cattle  nor  horses  nor  dogs  have  ever  nm  wild,  though  they  swarm 
southward  and  northward  in  a  feral  state ;  and  Azara  and  Kengger  have 
shown  that  this  is  caused  by  the  greater  number  in  Paraguay  of  a  cer^ 
tain  fly,  which  lays  its  eggs  in  the  navels  of  these  animals  when  first 
born.  The  increase  of  these  flies,  numerous  as  they  are,  must  be  habit- 
ually checked  by  some  means,  probably  by  birds.  Hence,  if  certain  in- 
sectivorous birds  (whose  numbera  are  probably  regulated  by  hawks  or 
beasts  of  prey)  were  to  increase  in  Paraguay,  the  flies  would  decrease- 
then  cattle  and  horses  would  become  teral,  and  this  would  certainly 
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greatly  alter  ^as  indeed  I  bare  observed  in  parts  of  Soutb  America)  tbo 
v^etation :  tiiis  again  would  largely  affect  tbc  insects ;  and  tbis,  as  we 
just  have  seen  in  Staffordshire,  the  inseclivorous  birds,  and  so  onwards  in 
ever-increasing  circles  of  complexity.  We  began  this  series  by  insecliv- 
orous birds,  and  we  had  ended  with  them.  Not  that  in  nature  the  rela- 
tions can  ever  be  as  simple  as  this.  Battle  within  battle  rouH  ever  be 
recurring  with  varying  success ;  and  yet  in  the  long  rnn  the  forces  are 
8o  nicely  balanced,  that  the  face  of  nature  remains  uniform  for  long  pe- 
riods of  time,  though  assuredly  tiie  merest  trifle  would  often  gire  the 
victory  to  one  organic  being  over  another.  Nevertheless  so  profound  is 
our  ignorance,  and  so  high  our  presumption,  that  we  marvel  when  we 
hear  of  the  extinction  of  an  organic  being ;  and  as  we  do  not  see  the 
cause,  we  invoke  cataclysms  to  desolate  the  world,  or  invent  laws  on  the 
duration  of  the  forms  of  life  P — pp.  72,  73. 

**  When  we  look  at  the  plants  and  bushes  clothing  an  entangled  banky 
wo  are  tempted  to  attribute  their  proportional  numbers  and  kinds  to  what 
we  call  chance.  But  how  false  a  view  is  this !  Every  one  has  heard 
that  when  an  American  forest  is  cut  down,  a  very  differenft^egetation 
springs  up ;  but  it  has  been  observed  that  the  trees  now  growing  on  the 
ancient  Indian  mounds,  in  the  Southern  United  States,  display  the  same 
beautiful  diversity  and  proportion  of  kinds  as  in  the  surrounding  virgin 
forests.  What  a  struggle  between  the  several  kinds  of  trees  must  here 
have  gone  on  during  long  centuries,  each  annually  scattering  its  seeds  by 
the  thousand;  what  war  between  insect  and  insect — between  insects, 
snails,  and  otiier  animals  with  birds  and  beasts  of  prey — all  striving  to 
increase,  and  all  feeding  on  each  other  or  on  tlie  trees  or  their  seeds  and 
seedlings,  or  on  the  other  plants  which  first  clothed  the  ground  and  thus 
checked  the  growth  of  tlie  trees  1  Throw  up  a  handful  of  feathers,  and 
all  must  fall  to  Uie  ground  according  to  definite  laws;  but  how  simple  it 
this  problem  compared  to  the  action  and  reaction  of  the  innumerable 
plants  and  animals  which  have  determined,  in  the  course  of  ceuturiesi 
the  proportional  numbers  and  kinds  of  trees  now  growing  on  the  old  In- 
dian ruius  r — pp.  74,  75. 

For  reasons  obvious  upon  reflection  the  competition  is  often, 
if  not  generally,  most  severe  between  nearly  related  species  when 
they  are  in  contact,  so  that  one  drives  the  other  before  it,  ns  the 
Hanoverian  the  old  English  rat,  the  small  Asiatic  cockroach  in 
Russia,  its  greater  congener,  &c. :  and  this,  when  duly  consid- 
ered, explains  many  curious  results; — such,  for  instance,  as  the 
considerable  number  of  different  genera  of  plants  and  animals 
which  are  generally  found  to^inhabit  any  limited  area. 

*^Tlie  truth  of  the  principle,  that  the  greatest  amount  of  life  can  be 
supported  by  great  diversification  of  structure,  is  seen  under  many  natu- 
ral circumstances.  In  an  extremely  small  area,  especially  if  freely  open 
to  immigration,  and  where  the  contest  between  individuul  and  individual 
must  be  severe,  we  always  find  great  diversity  in  its  inhabitants.  For 
instance,  I  found  that  a  piece  of  turf,  three  feet  by  four  in  size,  which  had 
been  exposed  for  many  years  to  exactly  the  same  conditions,  supported 
twenty  species  of  plants,  and  these  belonged  to  eighteen  genera  and  to 
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eiffht  ordere,  which  showed  how  much  these  plants  differed  from  each 
ower.  So  it  is  with  the  plants  and  insects  on  small  and  uniform  islets; 
and  so  in  small  ponds  of  fresh  water.  Farmers  find  that  they  can  raise  moet 
food  by  a  rotation  of  plants  belonging  to  the  most  different  orders ;  na- 
ture follows  what  may  be  called  a  simultaneous  rotation.  Most  of  the 
animals  and  plants  which  live  close  round  any  small  piece  of  ground* 
could  live  on  it  (supposing  it  not  to  be  in  any  way  peculiar  in  its  nature), 
and  may  be  said  to  be  striving  to  the  utmost  to  live  there ;  but,  it  is  seen, 
that  where  they  come  into  the  closest  competition  with  each  other,  the 
advantages  of  diversification  of  structure,  with  the  accompanying  differ- 
ences of  habit  and  constitution,  determine  that  the  inhabitants,  which 
thus  jostle  each  other  most  closely,  shall  as  a  general  rule,  belong  to 
what  we  call  different  genera  and  orders." — p.  114. 

The  abundance  of  some  forms,  the  rarity  and  final  extinction 
of  many  others,  and  the  consequent  divergence  of  character  or 
increase  of  diflTerence  among  the  surviving  representatives  are 
other  consequences.  As  favored  forms  increase,  the  less  fevored 
must  diminish  in  number,  for  there  is  not  room  for  all ;  and  the 
slightest  advantage,  at  first  probably  inappreciable  to  human 
observation,  must  decide  which  shall  prevail  and  which  must 
perish,  or  be  driven  to  another  and  for  it  more  favorable  locality. 

We  cannot  do  justice  to  the  interesting  chapter  upon  natural 
selection  by  separated  extracts.  The  following  must  serve  to 
show  how  the  principle  is  supposed  to  work. 

**  If  during  the  long  course  of  ages  and  under  varying  conditions  of 
life,  organic  beings  vary  at  all  in  the  several  parts  of  their  organization, 
and  I  wink  this  cannot  be  disputed ;  if  there  be,  owing  to  the  high  geo- 
metrical powers  of  increase  of  each  species,  at  some  age,  season,  or  year, 
a  severe  struggle  for  life,  and  this  certainly  cannot  oe  disputed ;  then, 
considering  the  infinite  complexity  of  the  relations  of  all  organic  beings 
to  each  other  and  to  their  conditions  of  existence,  causing  an  infinite  di- 
versity in  structure,  constitution,  and  habits,  to  be  advantageous  to  them, 
I  think  it  would  be  a  most  extraordinary  fact  if  no  variation  ever  had 
occurred  useful  to  each  being's  own  welfare,  in  the  same  way  as  so  many 
variations  have  occurred  useful  to  roan.  But  if  variations  useful  to  any 
organic  being  do  oc^^ur,  assuredly  individuals  thus  characterized  will  have 
the  best  chance  of  being  preserved  in  the  struggle  for  life;  and  from  the 
strong  principle  of  inheritance  they  will  tend  to  produce  offspring  simi- 
larly characterized.  This  principle  of  preservation,  I  have  called,  for  the 
sake  of  brevity.  Natural  Selection." — pp.  126,  127. 

'*  In  order  to  make  it  clear  how,  as  l  believe,  natural  selection  acts,  I 
must  beg  permission  to  give  one  or  two  imaginary  illustrations.  Let  us 
take  the  case  of  a  wolf,  which  preys  on  various  animals,  securing  some 
by  craft,  some  by  strength,  and  some  by  fleetness ;  and  let  us  suppose 
that  the  fleetest  prey,  a  deer  for  instance,  had  from  any  change  in  the 
country  increased  in  numbers,  or  that  other  prey  had  decreased  in  num« 
hers,  during  that  season  of  the  year  when  the  wolf  is  hardest  pressed  for 
food.  I  can  under  such  circumstances  see  no  reason  to  doubt  that  the 
•wiftest  and  tlimraest  wolves  would  have  the  best  chance  of  surviving, 
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and  so  be  prtteired  or  selected, — provided  alwajs  that  thej  retained 
strength  to  master  their  prej  at  this  or  at  some  other  period  of  the  year, 
when  they  might  be  compelled  to  prey  on  other  animals.  I  can  see  no 
more  reason  to  doubt  this,  than  that  man  can  improve  the  fleetness  of  his 
greyhounds  by  careful  and  methodical  selection,  or  by  that  uuconscioua 
selectioD  which  results  from  each  man  trying  to  keep  the  best  dogs  with- 
out any  thought  of  modifying  the  breed. 

^  Even  without  any  change  in  the  proportional  numbers  of  the  ani- 
mals on  which  our  wolf  preyed,  a  cub  might  be  born  with  an  innate  ten- 
dency to  pursue  certain  kinds  of  prey.  Nor  can  this  be  thought  very 
improbable ;  for  we  often  observe  great  differences  in  the  natural  tenden- 
cies of  our  domestic  animals ;  one  cat,  for  instance,  taking  to  catch  rats, 
another  mice;  one  cat,  according  to  Mr.  StJohn,  bringing  home  winged 
game,  another  hares  or  rabbits,  and  another  hunting  on  marshy  ground 
and  almost  nightly  catching  woodcocks  or  snipes.  The  temJency  to 
catch  rats  rather  than  mice  is  knowsr  to  be  inherited.  Now,  if  any 
slight  innate  change  of  habit  or  of  structure  benefited  an  individual 
wolf.  It  would  have  the  best  chance  of  surviving  and  of  leaving  offspring. 
Some  of  its  young  would  probably  inherit  the  same  habits  or  structure, 
and  by  the  repetition  of  this  process,  a  new  variety  might  be  formed 
which  would  either  supplant  or  coexist  with  the  parent-form  of  wolf. 
Or,  again,  the  wolves  inhabiting  a  mountainous  district,  and  those  fre- 
quenting the  lowlands,  would  naturally  be  forced  to  hunt  different  prev ; 
and  from  the  continued  preservation  of  the  individuals  best  fitted  for  the 
two  sites,  two  varieties  might  slowly  be  formed.  These  varieties  would 
cross  and  blend  where  they  met ;  but  to  this  subject  of  intercrossing  we 
shall  soon  have  to  return.  I  may  add,  that,  according  to  Mr.  Pierce, 
there  are  two  varieties  of  the  wolf  inhabiting  the  Catskill  Mountains  in 
the  United  States,  one  with  a  light  greyhound-like  form,  which  pursues 
deer,  and  the  other  more  bulky^  with  shorter  legs,  which  more  frequently 
aOacks  the  shepherd's  flocks." — pp.  00,  91. 

We  eke  out  the  illustration  here  with  a  counterpart  instance, 
viz.,  the  remark  of  Dr.  Bachman  that  "  The  deer  that  reside 
permanently  in  the  swamps  of  Carolina  are  taller  and  longer- 
le^ed  than  those  in  the  higher  grounds."* 

The  limits  allotted,  to  this  article  are  nearly  reached,  yet  only 
four  of  the  fourteen  chapters  of  the  volume  haye  been  touched. 
These,  however,  contain  the  fundamental  principles  of  the  theory 
and  most  of  those  applications  of  it  which  are  capable  of  some- 
thin^  like  verification,  relating  as  they  do  to  phenomena  now  oc- 
curring. Some  of  our  extracts  also  show  how  these  principles 
are  thought  to  have  operated  through  the  long  lapse  of  the  ages. 
The  chapters  from  the  sixth  to  the  ninth  inclusive  are  designed 
to  obviate  diflSculties  and  objections,  "  some  of  them  so  grave 
that  to  this  day,"  the  author  frankly  says,  he  "  can  never  reflect 
on  them  without  being  staggered.'*^  We  do  not  wonder  at  it 
After  drawing  what  comfort  he  can  from  "  the  imperfection  of 

*  QuAclnipeds  of  America,  ii,  p  t89. 
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the  geological  record"  (chap.  9),  which  we  suspect  is  scarcely 
exaggerated,  the  author  considers  the  geological  succession  of 
organic  beings  (chap.  10),  to  see  whether  they  better  accord  with 
the  common  view  of  the  immutability  of  species,  or  with  that 
of  their  slow^  and  gradual  modification.  Geologists  must  settle 
that  question.  Then  follow  two  most  interesting  and  able  chap- 
ters on  the  geographical  distribution  of  plants  and  animals,  the 
summary  of  which  we  should  be  glad  to  cite;  then  a  fitting 
chapter  "upon  classification,  morphology,  embryology,  &c.,  as 
viewed  in  the  light  of  this  theory,  closes  the  argument;  the 
fourteenth  chapter  being  a  recapitulation. 

The  interest  for  the  general  reader  heightens  as  the  author  ad- 
vances on  his  perilous  way  and  grapples  manfully  with  the  most 
formidable  difficulties. 

To  account,  upon  these  prmciples,  for  the  gradual  elimination 
and  segregation  of  nearly  alned  forms, — ^such  as  varieties,  sub- 
species, and  closely  related  or  representative  species, — also  in  a 
general  way  for  their  geographical  association  and  present  range, 
is  comparatively  easy,  is  apparently  within  the  bounds  of  possi- 
bility, and  even  of  probability.  Could  we  stop  here  we  should 
be  fkirly  contented.  But,  to  complete  the  system,  to  carry  out 
the  principles  to  their  ultimate  conclusion,  and  to  explain  by 
them  many  facts  in  geographical  distribution  which  would  still 
remain  anomalous,  Mr.  Darwin  is  equally  bound  to  account  for 
the  formation  of  genera,  families,  orders,  and  even  classes,  by 
natural  selection.  He  does  "  not  doubt  that  the  theory  of  de- 
scent with  modification  embraces  all  the  members  of  the  same 
class,"  and  he  concedes  that  analogy  .would  press  the  conclusion 
still  farther;  while  he  admits  that  "the  more  distinct  the  forms 
are,  the  more  the  arguments  fall  away  in  force,"  To  command 
assent  we  naturally  require  decreasing  probability  to  be  over- 
balanced by  an  increased  weight  of  evidence.  An  opponent 
might  plausibly,  and  perhaps  quite  fairly,  urge  that  the  links  in 
the  chain  of  argument  are  weakest  just  where  the  greatest  stress 
falls  upon  them. 

To  which  Mr.  Darwin's  answer  is,  that  the  best  parts  of  the 
testimony  have  been  lost,  lie  is  confident  that  intermediate 
forms  must  have  existed ;  that  in  the  olden  times  when  the  gen- 
era, the  families  and  the  orders  diverged  from  their  parent  stocks, 
gradations  existed  as  fine  as  those  which  no^  connect  closely 
related  species  with  varieties.  But  they  have  passed  and  left 
no  sign.  The  geological  record,  even  if  all  displayed  to  view, 
is  a  book  from  which  not  only  many  pages,  but  even  whole  al- 
ternate chapters  have  been  lost  out,  or  rather  which  were  never 
printed  from  the  autographs  of  nature.  The  record  was  actually 
made  in  fossil  lithography  only  al»  certain  times  and  under  cer- 
tain conditions  (i.  e.,  at  periods  of  slow  subsidence  and  places  of 
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abundant  sediment) ;  and  of  these  records  all  but  the  last  volume 
is  oat  of  print ;  and  of  its  pages  only  local  glimpses  have  been 
obtained.  Geologists,  except  Lyell,  will  object  to  this, — some 
of  them  moderately,  others  with  vehemence.  Mr.  Darwin  him- 
self admits,  with  a  candor  rarely  displayed  on  such  occasions, 
that  he  should  have  expected  more  geological  evidence  of  tran- 
sition than  he  finds,  and  that  all  the  most  eminent  palseonto* 
legists  maintain  the  immutability  of  species. 

The  general  fact,  however,  that  the  fossil  fauna  of  each  period 
as  a  whole  is  nearly  intermediate  in  character  between  the  pre- 
ceding and  the  succeeding  faunas,  is  mach  relied  on.  We  are 
brought  one  step  nearer  to  the  desired  inference  by  the  similar 
"  fact,  insisted  on  by  all  palaeontologists,  that  fossils  from  two 
consecutive  formations  are  far  more  closely  related  to  each  other, 
than  are  the  fossils  of  two  remote  formations.  Pictet  gives  a 
well-known  instance, — ^the  general  resemblance  of  the  organic 
remains  from  the  several  stages  of  the  chalk  formation,  though 
the  species  are  distinct  at  eacn  stage.  This  fact  alone,  from  its 
generality  seems  to  have  shaken  Professor  Pictet  in  his  firm  be- 
lief in  the  immutability  of  spedies."  (p.  385.)  What  Mr.  Dar- 
win now  particularly  wants  to  complete  his  inferential  evidence 
is  a  proof  that  the  same  gradation  may  be  traced  in  later  pe» 
riods,  say  in  the  tertiary,  and  between  that  period  and  the  pres- 
ent; also  that  the  later  gradations  are  finer,  so  as  to  leave  it 
doubtful  whether  the  succession  is  one  of  species, — believed  on 
the  one  theory  to  be  independent,  on  the  other,  derivative, — or 
of  varieties,  which  are  confessedly  derivative.  The  proof  of  the 
finer  gradation  appears  to  be  forthcoming.  Dcs  Hayes  and  Lyell 
have  concluded  that  many  of  the  middle  tertiary,  and  a  large 
proportion  of  the  later  tertiary  moUusca  are  specifically  identical 
with  living  species;  and  this  is  still  the  almost  universally 
prevalent  view.  But  Mr.  Agassiz  states  that,  "  in  everv  instance 
where  he  had  sufficient  materials,  he  had  found  that  the  species 
of  the  two  epochs  supposed  to  be  identical  by  Des  Hayes  and 
Lyell  were  in  reality  distinct,  although  closely  allied  species."* 
Moreover  he  is  now  satisfied,  as  we  understand,  that  the  same 
gradation  is  traceable  not  merely  in  each  great  division  of  the 
tertiary,  but  in  particular  deposits  or  successive  beds,  each  an* 
swcring  to  a  great  number  of  years ;  where  what  have  passed 
unquestioned  as  members  of  one  species,  upon  closer  examina- 
tion of  numerous  specimens  exhibit  differences  which  in  his 
opinion  entitle  them  to  be  distinguished  into  two,  three,  or  more 
species.  It  is  plain,  therefore,  that  whatever  conclusions  can  bo 
fairly  drawn  from  the  present  animal  and  vegetable  kingdoms 
in  iavor  of  a  gradation  of  varieties  into  species,  or  into  what 

*  Proceedings  of  the  American  Academy  of  Arte  aod  Sdences,  ir,  p.  178. 
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may  be  regarded  os  such,  the  same  may  be  extended  to  the  ter- 
tiary period.  In  both  cases,  what  some  call  species  others  call 
varieties;  and  in  the  later  tertiary  shells  this  difference  in  judg- 
ment affects  almost  half  of  the  species  I 

We  pass  to  a  second  difiBculty  in  the  way  of  Mr.  Darwin's 
theory ;  to  a  case  where  we  are  perhaps  entitled  to  demand  of 
him  evidence  of  gradation  like  that  which  connects  the  present 
with  the  tertiary  mollusca.  Wide,  very  wide  is  the  gap,  ana- 
tomically and  physiologically  (we  do  not  speak  of  the  intellec- 
tual) between  tne  highest  quadrumana  and  man ;  and  compara- 
tively recent,  if  ever,  must  the  line  have  bifurcated.  But  where 
is  there  the  slightest  evidence  of  a  common  progenitor?  Per- 
haps Mr,  Darwin  would  reply  by  another  question :  where  are 
the  fossil  remains  of  the  men  who  made  tne  flint  knives  and 
arrow'heads  of  the  Somme  valley  ? 

We  have  a  third  objection,  one,  fortunately,  which  has  noth- 
ing to  do  with  geology.  We  can  only  state  it  here,  in  brief 
terms.  The  chapter  on  hybridism  is  most  ingenious,  able,  and 
instructive.  If  sterility  of  crosses  is  a  special,  original  arrange- 
ment to  prevent  the  confusion  of  species  by  mingling,  as  is  gen- 
erally assumed,  then,  since  varieties  cross  readily  and  their  off- 
spring is  fertile  inter  se,  there  is  a  fundamental  distinction  be- 
tween varieties  and  species.  Mr.  Darwin  therefore  labors  to 
show  that  it  is  not  a  special  endowment,  but  an  incidental  ac- 

3uirement  He  does  show  that  the  sterility  of  crosses  is  of  all 
egrees; — upon  which  we  have  only  to  say,  Nalura  nonfucit  $aU 
tum^  here  any  more  than  elsewhere.  But,  upon  his  theory  he  is 
bound  to  show  lv)w  sterility  might  be  acquired,  through  natural 
selection  or  through  something  else.  And  the  difficulty  is,  that, 
whereas  individuals  of  the  very  same  blood  tend  to  be  sterile, 
and  somewhat  remoter  unions  diminish  this  tendency,  and  when 
they  have  diverged  into  two  varieties  the  cross-breeds  between 
the  two  are  more  fertile  than  either  pure  stock, — ^yet  when  they 
have  diverged  only  one  degree  more  the  whole  tendency  is  re- 
versed, and  the  mongrel  is  sterile,  either  absolutely  or  relatively. 
He  who  explains  the  genesis  of  species  through  purely  natural 
agencies  should  assign  a  natural  cause  for  this  remarkable  re- 
sult ^  and  this  Mr,  Darwin  has  not  done.  Whether  original  or 
derived,  however,  this  arrangement  to  keep  apart  those  forms 
which  have,  or  have  acquired  (as  the  case  may  be)  a  certain 
moderate  amount  of  difference,  looks  to  us  as  much  designed 
for  the  purpose,  as  does  a  ratchet  to  prevent  reverse  motion  in 
a  wheel.  If  species  have  originated  by  divergence,  this  keeps 
them  apart 

Here  let  us  suggest  a  possibly  attainable  test  of  the  theory  of 
derivation,  a  kind  of  instance  which  Mr.  Darwin  may  be  fairly 
asked  to  produce, — viz.,  an  instance  of  two  varieties,  or  what  may 
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be  assumed  as  sucb,  which  have  diverged  enough  to  reverse  the 
movement,  to  bring  out  some  sterility  in  the  crosses.  The  best 
marked  human  races  might  offer  the  most  likely  case.  If  mu- 
lattoes  are  sterile  or  tend  to  sterility,  as  some  naturalists  confi- 
dently assert,  they  afford  Mr.  Darwin  a  case  in  point  If,  as 
others  think,  no  such  tendency  is  made  out,  the  required  evi- 
dence is  wanting. 

A  fourth  and  the  moat  formidable  difficulty  is  that  of  the  pro- 
duction and  specialization  of  organs. 

It  is  well  said  that  all  organic  beings  have  been  formed  on 
two  great  laws ;  Unity  of  type,  and  Adaptation  to  the  condi- 
tions of  existence.*  The  special  teleologists,  such  as  Paley,  oc- 
cupy themselves  with  the  latter  only ;  they  refer  particular  facta 
to  special  design,  but  leave  an  overwhelming  array  of  the  widest 
facts  inexplicable.  The  morphologists  build  on  unity  of  type, 
or  that  fundamental  agreement  in  the  structure  of  each  great 
ckss  of  beings,  which  is  quite  independent  of  their  habits  or  con- 
ditions of  life;  which  requires  each  individual  "to  go  through 
a  certain  formality,"  and  to  accept,  at  least  for  a  time,  certain  or* 
gans,  whether  they  are  of  any  use  to  him  or  not.  Philosophical 
minds  form  various  conceptions  for  harmonizing  the  two  views 
theoretically.  Mr.  Darwin  harmonizes  and  explains  them  natu- 
rally. Adaptation  to  the  conditions  of  existence  is  the  result  of 
Natural  Selection ;  Unity  of  type,  of  unity  of  descent.  Accord- 
ingly, as  he  puts  his  theory,  he  is  bound  to  account  for  the  orig- 
ination of  new  organs,  and  for  their  diversity  in  each  great  type, 
for  their  specialization,  and  every  adaptation  of  organ  to  func- 
tion and  of  structure  to  condition,  inrou^h  natural  Ofgencies. 
Whenever  he  attempts  this  he  reminds  us  of  Lamarck,  and  shows 
us  bow  little  light  the  science  of  a  century  devoted  to  structural 
investigation  has  thrown  upon  the  mystery  of  organization. 
Here  purely  natural  explanations  fail.  The  organs  being  given, 
natural  selection  may  account  for  some  improvement;  if  given 
of  a  variety  of  sorts  or  grades,  natural  selection  might  determine 
which  should  survive  and  where  it  should  prevail. 

On  all  this  ground  the  only  line  for  the  theory  to  take  is  to 
make  the  most  of  gradation  and  adherence  to  type  as  suggestive 
of  derivation,  and  unaccountable  upon  any  other  scientific  view, 
— deferring  all  attempts  to  explain  how  such  a  metamorphosis 
was  effected,  until  naturalists  have  explained  hoixr  the  tadpole  is 
metamorphosed  into  a  frog,  or  one  sort  of  polyp  into  another. 
As  to  tony  it  is  so,  the  philosophy  of  efficient  cause,  and  even 
the  whole  argument  from  design,  would  stand,  upon  the  admis- 
sion of  such  a  theory  of  derivation,  precisely  where  they  stand 
without  it    At  least  there  is,  or  need  be,  no  ground  of  differ- 

*  Owen  Adds  a  third,  vis :— YegetatiTe  Repelkioo^;  hut  tBis,  in  the  vegetable 
kingdom  is  aiinply  XJnMj  of  Typet^ 
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ence  here  between  Darwin  and  Agassiz.  The  latter  will  admit, 
with  Owen  and  every  morphologist,  that  hopeless  is  the  attempt 
to  explain  the  similarity  of  pattern  in  members  of  the  same 
class  oy  utility  or  the  doctrine  of  final  causes.  "  On  the  ordi- 
nary view  of  the  independent  creation  of  each  being,  we  can 
only  say  that  so  it  is,  that  it  has  so  pleased  the  Creator  to  con- 
struct  each  animal  and  plant."  Mr.  Darwin,  in  proposing  a  the- 
ory which  suggests  a  how  that  harmonizes  these  facts  into  a  sys- 
tern,  we  trust  implies  that  all  was  done  wisely,  in  the  largest 
sense  designedlv,  and  by  an  Intelligent  First  Cause.  The  con- 
templation of  tlie  subject  on  the  intellectual  side,  the  amplest 
exposition  of  the  Unity  of  Plan  in  Creation,  considered  irrespec- 
tive of  natural  agencies,  leads  to  no  other  conclusion. 

We  are  thus,  at  last,  brought  to  the  question ;  what  would 
happen  if  the  derivation  of  species  were  to  be  substantiated, 
eitner  as  a  true  physical  theory,  or  as  a  sufficient  hypothesis? 
What  would  come  of  it?  The  enquiry  is  a  pertinent  one,  just 
now.  For,  of  those  who  agree  with  us  in  thinking  that  Darwin 
has  not  established  his  theory  of  derivation,  many  will  admit 
with  us  that  he  has  rendered  a  theory  of  derivation  much  less 
improbable  than  before ;  that  such  a  theory  chimes  in  with  the 
established  doctrines  of  physical  science,  and  is  not  unlikely  to 
be  largely  accepted  long  before  it  can  be  proved.  Moreover, 
the  various  notions  that  prevail, — equally  among  the  most  and 
the  least  religious, — as  to  the  relations  between  natural  agencies 
or  phenomena  and  Efficient  Cause,  are  seemingly  more  crude, 
obscure,  and  discordant  than  they  need  be. 

It  is  not  surprising  that  the  doctrine  of  the  book  should  bo 
denounced  as  atheistical.  What  does  surprise  and  concern  us 
is,  that  it  should  be  so  denounced  by  a  scientific  man,  on  the 
broad  assumption  that  a  material  connection  between  the  mem- 
bers of  a  series  of  organized  beings  is  inconsistent  with  the  idea 
of  their  being  intellectually  connected  with  one  another  through 
the  Deity,  i.  e.,  as  products  of  one  mind,  as  indicating  and  real- 
izing a  preconceived  plan.  An  assumption  the  rebound  of  which 
is  somewhat  fearful  to  contemplate,  out  fortunately  one  which 
every  natural  birth  protests  against 

It  would  be  more  correct  to  say,  that  the  theory  in  itself  is 
perfectly  compatible  with  an  atheistic  view  of  the  universe. 
That  is  true;  but  it  is  equally  true  of  physical  theories  gene- 
rally. Indeed,  it  is  more  true  of  the  theory  of  gravitation,  and 
of  the  nebular  hypothesis,  than  of  the  hypothesis  in  question. 
The  latter  merely  takes  up  a  particular^  proximate  cause^  or  set 
of  such  causes,  from  which,  it  is  argued,  the  present  diversity  of 
species  has  or  may  have  contingently  resulted.  The  author  does 
not  say  necessarily  resulted;  that  the  actual  results  in  mode  and 
measure,  and  none  other  must  have  taken  place.    On  the  other 
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hand  the  theory  of  gravitation,  and  its  extension  in  the  nebular 
hypothesis,  assume  a  universal  and  ultimate  physical  cause,  from 
which  the  effects  in  nature  must  necessarily  have  resulted.  Now 
it  is  not  thought,  at  least  at  the  present  day.  that  the  establish- 
ment of  the  Newtonian  theory  was  a  step  towards  atheism  or 
pantheism.  Yet  the  great  achievement  of  Newton  consisted  in 
proving  that  certain  forces,  (blind  forces,  so  far  as  the  theory  is 
concerned,)  acting  upon  matter  in  certain  directions,  must  necessa' 
rily  produce  planetary  orbits  of  the  exact  measure  and  form  in 
which  observation  %hows  them  to  exist; — ^a  view  which  is  just 
as  consistent  with  eternal  necessity,  either  in  the  atheistic  or 
the  pantheistic  form,  as  it  is  with  theism. 

Nor  is  the  theory  of  derivation  particularly  exposed  to  the 
charge  of  the  atheism  of  fortuity ;  smce  it  undertaKes  to  assign 
real  causes  for  harmonious  and  systematic  results.  But  of  tlus, 
a  word  at  the  close. 

The  value  of  such  objections  to  the  theory  of  derivation  may 
be  tested  by  one  or  two  analogous  cases.  The  common  scientific 
as  well  as  popular  belief  is  that  of  the  original,  independent  crea* 
iion  of  oxygen  and  hydrogen,  iron,  gold,  and  the  like.  Is  the 
speculative  opinion,  now  increasingly  held,  that  some  or  all  of  the 
supposed  elementary  bodies  are  derivative  or  compound,  devel- 
oped from  some  preceding  forms  of  matter,  irreligious?  Were 
the  old  alchemists  atheists  as  well  as  dreamers  in  their  attempts 
to  transmute  earth  into  gold?  Or,  to  take  an  instance  from 
force  (power), — which  stands  one  step  nearer  to  efBicient  cause 
than  form — was  the  attempt  to  prove  that  heat,  light,  electricity, 
magnetism,  and  even  mecnanical  power  are  variations  or  trans- 
mutations of  one  force,  atheistical  in  its  tendency  ?  The  sup- 
posed establishment  of  this  view  is  reckoned  as  one  of  the  great- 
est scientific  triumphs  of  this  century. 

Perhaps,  howevti,.th^  objection*^  is  brought,  not  so  much 
against  tne  speculation  itself,  as  against  the  attempt  to  show  how 
derivation  might  have  been  brought  about.  Then  the  same  ob- 
jection applies  to  a  recent  ingeniouahypothesis  made  to  account 
for  the  genesis  of  the  i^'emical  elements  out  of  the  etherial  me- 
dium, and  to  explain  their  several  atomic  weights  and  some 
other  characteristics  by  their  successive  complexity, — hydrogen 
consisting  of  so  many  atoms  of  etherinl  substance  united  in  a 
particular  order,  and  "so  on.  The  speculation  interested  the  phi- 
losophers of  the  British  Association,  and  was  thought  innocent^ 
but  unsupported  by  facts.  Surely  Mr.  Darwin's  theory  is  none 
the  worse,  morally,  for  having  some  foundation  in  fact. 

In  our  opinion,  then,  it  is  far  easier  to  vindicate  a  theistic 
character  for  the  derivative  theory,  than  to  establish  the  theory 
itself  upon  adequate  scientific  evidence.  Perhaps  scarcely  any 
philosophical  objection  can  be  urged  against  the  lormer  to  which 
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the  nebular  hypothesis  is  not  equally  exposed.  Yet  the  nebular 
hypothesis  finds  general  scientific  acceptance,  and  is  adopted  as 
the  basis  of  an  extended  and  recondite  illustration  in  Mr.  Agas- 
siz's  great  work.* 

How  the  author  of  this  book  harmonizes  his  scientific  theory 
with  his  philosophy  and  theology,  he  has  not  informed  us. 
Paley,  in  nis  celebrated  analogy  with  the  watch,  insists  that  if 
the  time-piece  were  so  constructed  as  to  produce  other  similar 
watches,  aA;er  the  manner  of  generation  in  animals,  the  argu- 
ment from  design  would  be  all  the  stronger.  What  is  to  hinder 
Mr.  Darwin  from  giving  Paley's  argument  a  further  afortiori 
extension  to  the  supposed  case  of  a  watch  which  sometimes  pro- 
duces better  watches,  and  contrivances  adapted  to  successive 
conditions,  and  so  at  length  turns  out  a  chronometer,  a  town- 
clock,  or  a  series  of  organisms  of  the  same  type  ?  From  certain 
incidental  expressions  at  the  close  of  the  volume,  taken  in  con- 
nection with  the  motto  adopted  from  Whewell,  we  judge  it  prob- 
able that  our  author  regards  the  whole  system  of  nature  as  one 
which  had  received  at  its  first  formation  the  impress  of  the  will 
of  its  Author,  foreseeing  the  varied  yet  necessary  laws  of  its 
action  throughout  the  whole  of  its  existence,  ordaining  when 
and  how  each  particular  of  the  stupendous  plan  should  be  real- 
ized in  effect,  and — with  Him  to  whom  to  will  is  to  do — in  or- 
daining doing  it  Whether  profoundly  philosophical  or  not,  a 
view  maintained  by  eminent  philosophical  physicists  and  theo- 
logians, such  as  Babbage  on  the  one  hand  and  Jowett  on  the 
other,  will  hardly  be  denounced  as  atheism.  Perhaps  Mr.  Darwin 
would  prefer  to  express  his  idea  in  a  more  general  way,  by 
adopting  the  thoughtful  words  of  one  of  the  most  eminent  nat- 
uralists of  this  or  any  age,  substituting  the  word  action  for 
*  thought,*  since  it  is  the  former  (from  which  alone  the  latter  can 
be  inferred)  that  he  has  been  considering.  **  Taking  nature  as 
exhibiting  thought  for  my  guide,  it  appears  to  me  that  while  hu- 
man thought  is  consecutive.  Divine  thought  is  simultaneous, 
embracing  at  the  same  time  and  forever,  in  the  past,  the  present 
and  the  future,  the  most  diversified  relations  among  hundreds  of 
thousands  of  organized  beings,  each  of  which  may  present  com- 
plications again,  which,  to  study  and  understand  even  imper- 
fectly,— as  for  instance  man  himself — mankind  has  already  8|)ent 
thousands  of  years.*'t  I"  ^hus  conceiving  of  the  Divine  Power 
in  act  as  ccietaneous  with  Divine  Thought,  and  of  both  as  far  as 
may  be  apart  from  the  human  element  of  time,  our  author  may 
regard  the  intervention  of  the  Creator  either  as,  humanly  speak- 
in<r,  done  from  all  ilme^  or  else  as  doing  tfirottgh  all  time.  In  the 
ultimate  analysis  we  suppose  that  every  philosophical  theist 
must  adopt  one  or  the  other  conception. 

•  Gootrib.  Nat  Hist  Amer.,  i,  p.  127-181.  f  Op.  cit,,  p.  180. 
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A  perversion  of  the  first  view  leads  towards  atbeism,  the  no- 
tion of  an  eternal  sequence  of  cause  and  effect,  for  which  there 
is  no  first  cause, — a  view  which  few  sane  persons  can  long  rest 
in.  The  danger  which  may  threaten  the  second  view  is  panthe- 
ism. We  feel  safe  from  either  error,  in  our  profound  conviction 
that  there  is  order  in  the  universe ;  that  order  presupposes  mind ; 
design,  will ;  and  mind  or  will,  personality.  Thus  guarded,  we 
much  prefer  the  second  of  the  two  conceptions  of  causation,  as 
the  more  philosophical  as  well  as  Christian  view, — a  view  which 
leaves  us  with  the  same  difficulties  and  the  same  mysteries  in 
Nature  as  in  Providence,  and  no  other.  Natural  law,  upon  this 
view,  is  the  human  conception  of  continued  and  orderly  Divine 
action. 

We  do  not  suppose  that  less  power,  or  other  power,  is  required 
to  sustain  the  universe  and  carry  on  its  operations,  than  to  bring 
it  into  being.  So,  while  conceiving  no  improbability  of  "inter- 
ventions of  Creative  mind  in  nature,"  if  by  such  is  meant  the 
bringing  to  pass  of  new  and  fitting  events  at  fitting  times,  we 
leave  it  for  profounder  minds  to  establish,  if  they  can,  a  rational 
distinction  in  kind  between  His  working  in  nature  carrying  on 
operations,  and  in  initiating  those  operations. 

We  wished  under  the  light  of  such  views,  to  examine  more 
critically  the  doctrine  of  this  book,  especially  of  some  question- 
able parts ; — for  instance,  its  explanation  of  the  natural  develop- 
ment of  organs,  and  its  implication  of  a  "  necessary  acquirement 
of  mental  power"  in  the  ascending  scale  of  gradation.  But 
there  is  room  only  for  the  general  declaration  that  we  cannot 
think  the  Cosmos  a  series  which  began  with  chaos  and  ends  with 
mind,  or  of  which  mind  is  a  result:  that  if  by  the  successive 
origination  of  species  and  organs  through  natural  agencies,  the 
author  means  a  series  of  events  which  succeed  each  other  irre- 
spective of  a  continued  directing  intelligence, — events  which 
mind  does  not  order  and  shape  to  destined  ends, — then  he  has 
not  established  that  doctrine,  nor  advanced  towards  its  estab- 
lishment, but  has  accumulated  improbabilities  beyond  all  belief. 
Take  the  formation  and  the  origination  of  the  successive  degrees 
of  complexity  of  eyes  as  a  specimen.  The  treatment  of  this  sub- 
ject (pp.  188,  189),  upon  one  interpretation  is  open  to  all  the  ob- 
jections referred  to;  out  if,  on  the  other  hand,  we  may  rightly 
compare  the  eve  "to  a  telescope,  perfected  by  tiie  long  continued 
cflbrts  of  the  highest  human  intellects,"  we  could  carry  out  the 
analogy,  and  draw  satisfactory  illustrations  and  inferences  from 
It,  The  essential,  the  directly  intellectual  thing  is  the  making 
of  the  improvements  in  the  telescope  or  the  steam-engine. 
Whether  the  successive  improvements,  being  small  at  each  step, 
and  consistent  with  the  general  type  of  the  instrument,  are 
applied  to  some  of  the  individual  machines,  or  entire  new  ma- 
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chines  are  constructed  for  each,  is  a  minor  matter.  Though  if 
machines  could  engender,  the  adaptive  method  would  be  most 
economical ;  and  economy  is  said  to  be  a  paramount  law  in  nature. 
The  origination  of  the  improvements,  and  the  successive  adapta- 
tions  to  meet  new  conditions  or  subserve  other  ends,  are  what  an- 
swer to  the  supernatural,  and  therefore  remain  inexplicable.  As 
to  bringing  them  into  use,  though  wisdom  foresees  the  result,  the 
circumstances  and  the  natural  competition  will  take  care  of  that, 
in  the  long  run.  The  old  ones  will  go  out  of  use  fast  enough, 
except  where  an  old  and  simple  machine  remains  still  best 
adapted  to  a  particular  purpose  or  condition, — as,  for  instance, 
the  old  Newcomen  engine  for  pumping  out  coal-pits.  If  there's 
a  Divinity  that  shapes  these  ends,  the  whole  is  intelligible  and 
reasonable;  otherwise,  not. 

We  regret  that  the  necessity  of  discussing  philosophical  ques- 
tions has  prevented  a  fuller  examination  of  the  theory  itself,  and 
of  the  interesting  scientific  points  which  are  brought  to  bear  in 
its  favor.  One  of  its  neatest  points,  certainly  a  very  strong  one 
for  the  local  origination  of  species,  and  their  gradual  diflPusion 
under  natural  agencies,  we  must  reserve  for  some  other  conven- 
ient opportunity. 

The  work  is  a  scientific  one,  rigidlv  restricted  to  its  direct  ob- 

i'ect;  and  by  its  science  it  must  stand  or  fall.  Its  aim  is,  proba- 
)ly  not  to  deny  creative  intervention  in  nature, — for  the  admis- 
sion of  the  independent  origination  of  certain  types  does  away 
with  all  antecedent  improbability  of  as  much  intervention  as 
may  be  required, — but  to  maintain  that  Natural  Selection  in  ex- 
plaining the  facts,  explains  also  many  classes  of  facts  which 
thousand-fold  repeated  independent  acts  of  creation  do  not  ex- 

Elain,  but  leave  more  mysterious  than  ever.    How  far  the  author 
as  succeeded,  the  scientific  world  will  in  due  time  be  able  to 
pronounce. 

As  these  sheets  are  passing  through  the  press  a  copy  of  the 
second  edition  has  reached  us.  We  notice  with  pleasure  the  in- 
sertion of  an  additional  motto  on  the  reverse  of  the  title-page, 
directly  claiming  the  theistic  view  which  wo  have  vindicated 
for  the  doctrine.  Indeed  these  pertinent  words  of  the  eminently 
wise  Bishop  Butler,  comprise,  in  their  simplest  expression,  the 
whole  substance  of  our  latter  pages: — 

"The  only  distinct  meaning  of  the  word  'natural'  isstated^ 
fixed^  or  setlltd;  since  what  is  natural  as  much  requires  and  pre- 
supposes an  intelligent  mind  to  render  it  so,  i.  e.,  to  effect  it 
continually  or  at  stated  times,  as  what  is  supernatural  or  miracu- 
lous does  to  effect  it  for  once."  A.  G. 
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Art.  XVL— jFbrces;  by  Theodore  Lyman. 

The  first  article  in  this  Journal  for  November  last*  brings  to 
mind  the  singular  part  which  **  force"  now  plays  in  science.  The 
theory  set  forth  in  that  article  may  be  stated  as  follows :  the 
worldf,  and  everything  on  it,  may  be  considered  as  matter;  this 
matter  is  not  the  same  throughout,  but  consists  of  a  certain  num- 
ber of  ultimate  species  called  elements;  these  elements  are  not 
always  isolated,  but  are  found  joined  to  form,  1st,  simple  com- 
pounds, known  sometimes  as  minerals;  2d,  compounds  of  a  na- 
ture higher,  more  complicated,  and  differently  characterized, 
known  as  veaetables;  8d,  compounds  still  higher  and  more  com- 
plicated, and  again  differently  characterized,  known  as  animals. 
As  the  elements  do  not  remain  isolated,  so  also  their  compounds 
continually  change  their  mutual  relations;  and  the  result  of 
these  changes  is  that  continual  falling  down  and  building  up 
which  may  be  seen  in  the  material  world.  To  move  these  ele- 
ments and  their  compounds  there  is  a  fund  oi  force^  constant  in 
quantity  and  in  quality ;  if  ever  it  seems  to  be  less  in  (juantity, 
some  of  it  is  latent;  if  ever  it  seems  different  in  quahty,  it  is 
but  changed  in  appearance,  from  being  connected  with  some  pe- 
culiar compound.  Here  is  Cosmos  at  a  glance  I — there  is  the 
force,  the  mover,  a;  and  these  are  the  elements,  the  things 
moved,  6,  c,  rf,  e,  &c. — a  may  be  a'  (mechanical  ferce),  or  a" 
(chemical  force),  or  a'"  (vegetable  force),  &c:,  but  still  It  remains 
a.  a  may  act  on  6,  c,  d,  c,  and  there  may  result  such  compounds 
as  fe,  ce6,  cfcc,  &c.  When  a  joins  6  to  c,  a  part  of  a  becomes 
latent^  and  the  result  may  be  called  he+a]  but,  when  this  oofv^- 
pound  is  decomposed  by  a  differenthrm  of  a  (e,  g.  a""  or  light) 
then  a  latent  is  setfree^  and  immediately  takes  h  and  joins  it  to 
if,  «,  making  the  higher  compound  hde,  while  c  is  set  free  as  an 
element.  To  ^ve  an  instance,  if  J  is  carbon,  c  hydrogen,  and 
d  oxygen,  and  a'"  is  vegetable  force,  then  5,  c,  and  rf,  joined  by 
the  action  of  a'",  would  be  the  compound  bcd^  and  might  be 
a  turnip.  This  theory  looks  simple,  but  its  very  roundness  is 
suspicious. 

The  human  mind,  crf.ving  something  more  than  mere  fact, 
has  tried  to  get  at  the  reason.  The  fact  is  the  law,  the  reason  is 
the  cause,  it  is  in  the  search  for  the  latter  that  scientific  men 
have  fitllen  on  that  unfortunate  word,  that  shadow  of  a  shadow, 
that  last  reaort  <rf  ignorance — Force  I    It  ia  safe  to  say  that  no 

*  The  iDstractiTe  and  jngenious  essay,  by  Prof.  Joseph  LeConie,  is  quoted  in  no 
Snvidtoas  tpirit,  hoi  liinply  as  a  fair  sample  of  a  philosophy  now  very  common. 
Prof.  LeOeote  miy  oontend  that  he  uses  the  word  **  force  "  only  as  a  convenient  sup- 
position, on  wkidi  to  build  a  theory ;  if  this  be  the  case,  it  should  be  remembered 
that  a  form  of  expression  which  is  sure  to  mislead  ninety-nine  readers  in  every 
'  hundred,  should  not  be  naed  in  scientific  writing. 
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word  in  the  English  language  has  created  so  much  ambiguity, 
so  much  meaningless  discussion,  and  so  much  wrong-headed 
philosophy,  as  this  ill  begotten  monosyllable.  It  is  a  gag  for 
inquisitive  people.  What  keeps  the  world  from  flying  off  in 
space?  The  force  of  attraction.  What  keeps  it  from  rushinff 
towards  the  sun?  The  centrifugal  force.  What  makes oxya 
of  lead  join  acetic  acid?  The  chemical  force.  What  makes 
oxyd  of  lead  leave  acetic  acid  and  go  to  sulphuric  acid?  The 
chemical  force  again*  What  makes  a  fish  with  a  yentral  fin? 
The  vital  force.  What  makes  a  fish  without  a  ventral  fin  ?  The 
vital  force  again.  Mark  thisl  These  forces  are  blind  and  they 
are  the  same  always,  yet  they  make  different  things,  on  the  one 
hand,  while  on  the  other,  they  repeat  the  same  thing  over  and 
over  again.  How  is  this?  Can  a  round  auger  bore  a  square 
hole?  Or,  can  it  bore  any  hole  at  all  without  intellect  to  guide 
it?  If  several  forces  are  not  enough  to  account  for  the  phenom* 
enaof  the  world,  what  can  we  expect  of  ond  force?  Yet  to 
this  Prof.  LeConte  would  reduce  us.  His  "  correlation  of  forces  " 
is  one  force;  and  his  "conservation  of  forces"  is  the  amount  of 
this  force.  The  amount  of  force^  acting  on  the  sum  of  the  maU^ 
rial  elements^  produces  all  motion  and  all  being.  The  force  is 
spoken  of  as  "latent,"  "set  free,"  "liberated,"  and  "developed," 
and  as  being  "furnished"  and  "supplied,"  by  decomposition. 

Force  is  either  something  or  nothing,  if  it  be  nothing,  it  is 
not  worthy  a  place  in  science ;  if  it  be  something  it  may  be  con- 
sidered like  any  other  fact  of  philosophy.  What^  then,  is  force 
and  whence  comes  our  idea  of  it?  To  answer  these  questions 
it  is  necessary  to  define,  1st,  true  causation ;  2d,  variable  se- 
quences; 3d,  invariable  sequences.  The  operations  of  my  own 
will  are  the  only  instances  of  true  causation  of  which  I  am  con- 
scious. The  will,  itself  immaterial,  works  either  on  the  material 
body,  or.  on  the  immaterial  mind.  When  the  body  is  free  and 
healthy  the  will  has  direct  control  over  the  voluntary  muscles, 
but  none  over  the  involuntary.  On  the  other  hand,  when  the 
mind  is  free  and  healthy,  tb^  will  has  direct  control  over  the 
whole  of  it.  Whenever  I  will  to  do  an  act,  mental  or  physical, 
I  am  conscious  of  using  power.  Causation,  then,  is  the  act  of  a;, 
using  power  to  produce  y.  t 

We  may,  in  the  outer  world,  see  one  thing  happen  immedi- 
ately after  another ;  yet,  in  a  little  while,  we  may  see  the  first 
thing  again,  but  this  time  not  followed  by  the  second.  In  such 
a  case  we  say  that  the  fact,  that  one  thing  followed  another,  was 
an  accident  For  instance,  twelve  mines  of  powder  may  ex- 
plode, one  after  another,  but  probably  this  will  not  happen  so 
again.  A  variable  sequence,  then,  is  tliejojct  that  y  has  followed  x, 
hut  unll  not,  of  necessity,  do  so  again. 

We  may,  in  the  outer  world,  see  a  particular  thing,  which,  as 
far  as  our  experience  goes,  is  always  followed  by  another  par- 
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ticnlar  thing;  for  example,  the  twelre  minea  abore  mentioned 
are  fired  by  electridtj,  and,  as  fitr  as  we  know,  a  certain  amount 
of  electric  heat  in  contact  with  gunpowder  is  followed  by  an  ex- 
plosion.  An  invariable  sequence^  then,  is  the  fact^  that  y  always 
foUovjs  X.  To  sum  up ;  a  man,  by  conscious  exercise  of  will, 
discharged  the  battery  {efficient  causation) ;  the  electric  spark  was 
foUowea  by  an  explosion  of  gunpowder  {invariable  sapience) ; 
certain  other  mines  happened  to  explode,  after  this  one,  in  quick 
succession  {variable  sequence). 

The  admission  of  universal,  invariable  sequence  (i.  e.,  ever^ 
X  is  invariably  followed  by  its  peculiar  v)  is  the  ground-princi-' 
pie  of  the  theory  of  necessity,  which  leads  directly  to  pantheistic 
atheism,  with  its  idealistic  and  materialistic  branches.  The  sole 
object  of  science  thus  becomes,  to  find  out  all  the  ccs  in  the  uni- 
verse and  all  the  ys^  and  to  give  to  each  x  its  proper  y.  All 
these,  when  tabulated  so  as  to  show  their  fixed  relations  to  each 
other,  make  up  the  course  of  nature,  and  human  knowledge  has 
then  done  its  utmost  and  has  nothing  left  to  work  on.  This 
course  of  nature,  if  admitted  as  entirely  true,  may  still  be  looked 
at  in  two  ways:  1st,  it  may  be  said  that  this  course  is  such  as 
it  is  by  reason  of  an  essence  which  exists  in  matter ;  or,  2d,  it 
may  be  stated,  that  the  course  is  such  as  it  is,  and  that  no  rea- 
son therefor  can  be  given,  or  ought  to  be  given.  Such  views  as 
these  might  be  allowable  if  all  our  knowledge  were  got  from 
observations  on  the  oiUer  world,  and  without  reference  to  our 
own  consciousness  of  the  structure  of  our  minds ;  for  we  could 
not  prove  the  existence  of  potoer^  in  the  phenomena  of  the  outer 
world ;  and,  if  we  suspected  it,  we  might  still  set  it  down  as  an 
inherent  property  of  matter.  But  the  moment  consciousness  o^ 
s^  is  brought  into  the  question,  a  new  element  is  introduced, 
nameljr,  intelligence.  Consciousness  is  fundamental,  and  cannot 
be  denied ;  consciousness  of  thought,  that  is  intelligence,  cannot 
be  denied ;  consciousness  of  power  has  been  denied,  and  with 
what  truth?  I  am  fully  conscious^  that  I  turn  my  mind  to  a 
given  thought,  and  I  sharply  distinguish  this  act  of  causation 
from  snj  sequence]  here  then  is  the  immaterial  will  exercising 
poicer  over  the  immaterial  mind.  If  there  is  no  such  thing  as 
power,  whence  comes  the  word,  and  whence  the  general  idea  of 
It?  Again,  I  will  to  move  some  part  of  my  body^  and  do  move 
it^  and  I  compare  this  power  with  that  used  in  mental  action, 
and  I  find  them  the  same.  There  is  this  difference  between  the 
cases :  in  the  first  instance  I  move  what  is  strictly  myself,  the 
unit,  the  immaterial;  in  the  second  instance  I  move  what  is  only 
a  frame,  over  which  I  have  limited  control ;  the  compound,  the 
material.  And  observe  this;  there  is  a  difference  between 
merely  wishing  and  the  act  of  exerting  power  consciously.  I  may 
wish  that  my  legs  would,  {JI  at  onee,  walk  off  with  my  body ; 


Digitized  by 


Google 


188  T.  Lyman  an  Forces. 

but)  if  this  shonld  take  place,  I  should  be  conscious  that  I  wa« 
not  exerting  the  power.  Again,  if,  at  my  mere  wish,  a  great 
rock  should  come  to  me,  I  should  be  conscious  that  something 
else  moved  it,  and  not  myself.  And,  if  my  power  of  will  was 
BO  extended,  that  I  could  thereby  move  rocks,  I  should  be  just 
as  conscious  of  that  j)ower  as  I  now  am  of  the  power  to  move 
my  own  body.  A  wish,  followed  by  the  thing  wished  for,  is  a 
sequence ;  a  command,  followed  by  the  thing  commanded,  is 
power  or  causation.  It  is  therefore  wrong  to  say,  that  such  se- 
quences, if  observed  manv  times,  would  give  me  the  idea  that  I 
exercised  the  power.  When  ignorant  people  attribute  true  cau- 
sation to  material  bodies,  (e.  g.,  in  the  case  of  electricity,)  they 
do  so  because  they  have  the  consciousness  of  power  in  them- 
selves, and  they  attribute  the  same  property  to  a  body,  which 
has  in  itself  no  power,  but  which  snows  signs  of  being  acted 
upon  by  a  power.  If  now  it  be  said  that  matter  has  a  certain 
essence,  property,  or  what  not,  which  makes  it  to  do  certain 
things  at  certain  times,  what  is  this  essence  or  property  but 
power  f  From  our  very  idea  of  the  word,  anything  that  pro- 
duces motion  in  another  thing,  either  has  or  uses  power.  Still, 
though  there  may  be  power,  is  it  intelligent?  or  do  there  exist  a 
number  of  unintelligent  powers,  which  so  limit  the  scope  of 
each  other's  action  as  to  make  a  balance  in  the  course  of  nature? 
(e.  g.,  the  power  of  centrifugal  force  balanced  by  the  power  of 
gravitation ;  the  power  of  oxygen,  produced  by  plants,  balanced 
by  the  carbon,  produced  by  animals ;  the  power  of  insects,  bal- 
anced by  the  birds  that  feed  on  them ;  the  power  of  fruits,  bal- 
anced by  the  parasitic  fungi  that  grow  on  them.)  To  such  a 
query,  science  is  able  to  make  this  answer :  "  The  phenomena 
observed  in  the  outer  world  (non-ego)  correspond  to  the  phe- 
nomena of  self  {ego)j  which  are  produced  by  intellect"*  This 
is  a  sound  induction ;  if  it  be  not  good,  then  no  induction  is 
good ;  and,  if  induction  cannot  stand,  science  must  fall.  To 
sum  up,  if  it  be  admitted  that  there  is  an  essence,  inherent  in 
matter,  which  necessitates  its  actions,  then,  1st,  this  essence  is 
power;  and  2d,  this  power  is  intelligent ;  for,  to  deny  that  the 
essence  was  power  would  be  to  stultify  our  understanding,  and, 
to  deny  this  power  to  be  intelligent,  would  be  to  ignore  induc- 
tion and  to  destroy  science.  It  may  be  well  also  to  take  notice 
of  the  fact,  that  most  theories,  savoring  of  materialism,  speak  of 
some  ultimate  essence  (force)  which  is  at  the  bottom  of  all  mo- 
tion and  action,  as  if  such  essence  were  fundamental  and  satis- 
factory ;  but  this,  after  all,  does  not  help  the  theory,  for,  if  this 
essence  is  true  matter,  it  moves,  first  itself^  and  then  other  mat- 
ter, and,  if  it  is  a  property,  then  this  property  moves  first  itseJf 
and  then  matter. 

*  For  a  full  consideration  of  intellect,  as  shown  in  nature,  see  Essay  on  Olasiifi- 
cation,  by  Louis  Agassiz. 
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There  still  remains  the  second  waj  of  looking  at  the  course 
of  nature :  it  is  such  as  it  is,  and  no  reason  therefor  can  be  given. 
What  is  the  exact  meaning  of  this  statement?  Simply  that  the 
upholder  of  the  doctrine  resolves,  so  far  as  concerns  the  gaining 
of  truth,  to  pat  trust  in  the  testimony  of  his  eyes,  ears,  touch, 
and  other  physical  senses,  and  in  nothing  else.  He  is  a  strict 
positivist;  ne  says:  ''I  see  x,  feel  y,  and  hear  z;  to  me,  then, 
Xj  y,  and  z  exist  as  things  seen,  felt  and  heard,  respectively.  To 
me  there  is  no  causation,  for  I  do  not  directly  perceive  it.  I 
believe  in  memory,  it  tells  me  what  I  have  formerly  seen ;  I  be- 
lieve in  the  axiom,  cogtio  ergo  sum,  because  the  very  denial  of 
thought  implies  the  action  of  thought  My  duty  is  to  clearly 
tinderstand  and  to  tabulate  all  the  observations  I  have  made ; 
but  there  it  stops;  I  may  make  many  inductions  and  may  use 
them  for  convenience,  but  am  not  sure  of  them.  One  induc- 
tion tells  me  the  sun  will  rise  to-morrow :  for  my  convenience  I 
say  it  will ;  but  of  this  I  am  not  sure ;  perhaps  it  will  not: — it 
is  a  thing  of  the  future  and  the  future  i  cannot  see.  I  attempt 
to  explain  nothing : — you  attempt  to  explain,  and  you  come  to 
no  certain  results: — ^I  am  more  modest.  By  my  individual  ob- 
servation I  know  certain  things,  and  all  other  things  are  to  me 
only  as  what  may  be.  The  earth  may,  or  may  not,  turn  again 
on  its  axis ;  causation  may,  or  may  not,  exist ;  there  znay,  or 
may  not,  be  a  God." 

The  holder  of  this  theory,  when  compared  with  the  believers 
in  kindred  opinions,  is,  in  a  certain  sense,  consistent ;  because 
he  only  makes  statements,  which  are  true  as  far  as  they  go ;  and 
does  not  attempt  explanations,  which  must  in  the  end  prove  un- 
satisfactory. But  his  theory  is  incomplete  and  therefore  one- 
sided and  untrue.  On  the  one  hand,  he  acknowledges  con- 
sciousness, and  through  consciousness  believes  in  all  the  phe- 
nomena of  the  outer  world  (non-ego)  as  isolated  facts ;  wnile, 
on  the  other,  he  ignores  the  properties  of  self  (ego)  which  are 
also  given  by  consciousness,  and  are  as  reliable  as  any  of  its 
data.  Thus,  he  acknowledges  the  motions  of  his  voluntary  mus- 
dea,  of  which  he  is  conscious,  but  refuses  to  acknowledge  his 
own  power  to  move  them,  or  to  leave  them  at  rest,  of  which  he 
is  also  conscious.  We  need  go  no  further  than  the  idea  of  in- 
telligent power,  to  find  the  whole  trouble  in  this,  and  in  many 
other  theories.* 

What  interest  does  a  true  conception  of  the  ever-working 
Creative  Intellect  give  to  science  I  This  correspondence  of  the 
human  with  the  Divine  mind  I  The  astronomer  works  out,  with 
pencil  and  paper,  the  possible  answers  to  a  certain  problem  of 

*  For  able  preaenUtioiw  of  the  doctrines  of  free-will  and  of  neoeseitj,  oon^iilt 
the  writiogs  of  Prof  Francis  Bowen,  and  of  J.  S.  Mill.  The  idea  of  causation  has 
been  carried  to  its  last  analysis  by  Sir  William  Hamilton. 
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motion ;  he  looks  at  the  heavens,  and  there  sees  these  answers, 
illustrated  in  the  orbits  of  celestial  bodies.  The  zoologist,  mark* 
ing  the  changes  of  the  embryo,  thinks  of  these  changes  as  so 
many  dififerent  animals;  deep  in  the  rocks  he  finds  all  stages  of 
this  embryo,  each  represent^  by  a  species,  perfect  in  its  kind  I 
On  the  other  hand,  how  dead  the  science,  that  puts  ^'foioe" 
as  its  first  cause  I  What  is  this  force  that  makes  the  star«iA 
and  the  oyster,  the  medusa  and  the  cuttle-fish,  the  crab  and-IlM 
whale,  the  tufted  sea  worm  and  the  shark,  each  in  its  kind,  and 
each  telling  its  own  story  of  manifold  relations  with  animal  ei^ 
ation,  that  is,  that  has  been,  and  that  is  to  come?  Nature  is  bo 
such  simple  thing  that  she  should  be  dictated  to  by  lights  or 
heat,  or  electricity.    These  are  her  servants,  not  her  masters! 

BostOD,  Not.,  1869. 


Abt,  XVn. — On  the  causes  of  deviation  in  Elongated  PrqjectUm  ; 
by  Maj.  J.  G.  Barnard,  Corps  of  Engineers,  U.  S.  A. 

The  various  and  somewhat  conflicting  explanations  given  of 
the  deviation  of  projectiles,  both  spherical  and  elongated,  arising 
from  their  own  rotary  motions,  leave  room  for  a  few  additionid 
words  on  this  subject. 

J  If  the  plane  surface  ah  moves,  in  an  elastic 

B      *  medium  m  the  direction  of  its  normal,  with  a 


I  A 


D 


/ 


velocity  A  B,  that  medium  will  oppose  a  force 
to  which  we  apply  the  term  "  resistance"  and 
which  is  measured  by  a  function  of  the  velo- 

^C  city  A  B. 

^  *  if,  at  the  same  time,  the  surface  has  a  velocity 

A  0,  in  its  ovmplane^  the  result  will  be  an  actual  velocity  of  each 
point  of  the  surface^  represented  by  the  diagonal  A  D ;  but  the 
velocity  of  impact  of  the  surface  with  the  air,  is  the  same  in  both 
cases,  being  due  only  to  the  normal  velocity  A  B.  The  motion 
A  C  in  its  own  plane,  would  displace,  in  no  degree,  the  atmo- 
spheric particles,  (except  through  the  agency  of  that  action 
known  as  friction — not  now  considered,)  and  would  therefore 
generate  no  component  of  "resistance." 

If  the  sphere,  whose  great 
circle  is  A 1)  E  F,  move  through 
the  air  in  the  direction  CB,  with 
a  velocity  V,  a  resistance  will 
be  opposed  to  its  motion  which 
will,  m  magnitude,  be  a  func- 
tion of  the  diameter,  and  of  the 
velocity  V.  If  we  leave  out  of  consideration  the  force  of^ncftbn, 
the  character  and  intensity  of  the  impact  of  the  sphere  with  the 
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air  will  be  ideniicallj  the  same,  whether  it  possesses  or  not 
rotary  motion:  for  in  either  case,  the  surface,  considered  as  a 
tahole,  adyances  in  identically  the  same  manner — ^the  displace* 
ment  of  atmospheric  particles  is  the  same,  and  the  resulting  re- 
sistance, the  same. 

Let  the  rotation  be  supposed  about  a  horizontal  axis,  per* 
pendicular  to  the  line  of  night,  and  in  the  direction  A  D.  The 
velocity  of  the  individual  points^  m^  n — or  if  you  choose — ele- 
maUary  surface^  mn^  will  be  the  resultant  of  the  rotary  and 
translative  velocities,  and  the  littie  surface  m  n,  instead  of  moving 
(at  the  instant)  in  the  direction  n  o,  will  move  in  an  oblique  direc* 
tion  np.  But  the  roUxry  component  of  velocity  lies  in  the  plane 
of  this  elementary  surface,  and  has,  (as  in  the  case  of  the  laUral 
velocity  A  0  of  the  plane.  Fig,  1)  no  agency  whatever  in  dis- 
placing the  air,  or  in  affecting  the  intensity  or  character  of  its 
mipactw 

These  considerations  will,  perhaps,  be  rendered  more  clear  by 
reflecting  that  the  resistance  of  a  fluid,  is  due  and  dut  only  to  the 
displacement  of  its  particles — that  when  the  centre  of  the  sphere 
has  advanced  from  C  to  B,  the  anterior  surface  has  advanced 
firom  FAD  to  F' A'D',  and  displaced  the  air  in  identically  the 
same  manner,  whether  the  sphere  revolves  or  not. 

These  considerations  are  so  obvious  that  it  seems  superfluous 
to  insist  on  them ;  yet  few  of  the  writers  on  this  subject  have 
exhibited  a  clear  understanding  of  them ;  or  rather  it  may  be 
said  that  they  exhibit  the  reverse. 

Thiroux,  rejecting  friction  entirely,  or  rather  considering  its 
effects  inappreciable,  bases  his  reasoning  on  the  higher  velocity 
with  which  the  points  of  the  surface  on  the  side  A  F  impinge  on 
the  air^  over  that  belonging  to  points  on  the  side  A  D ;  an  idea, 
as  just  shown,  entirely  fallacious.  Capt  Neumann  (Prussian  ar* 
tillery),  in  a  theory  as  pretentious  as  it  is  unmeaning  (Delobel's 
B&vue  de  Technohgie  Militaire^  vol.  L),  carries  this  absurdity  to 
the  extreme  of  considering  each  elementary  surface  mn,  sepa- 
rately,  with  its  combined  motion  of  translation  and  rotation,  and, 
applying  to  each  the  ordinary  expression  for  resistance  of  a 
plane  surface  impinging  obliquely  upon  an  elastic  medium,  in* 
legraies  through  each  half  of  the  anterior  surface,  to  obtain  the 
total  action  on  each  side. 

Not  only  are  the  conventional  expressions  for  the  resistance  of 
isolated  oblique  plane  surfaces  found  most  inaccurate  in  practice, 
but  they  lose  aU  applicability  when  they  cease  to  be  isolated,  and 
form  part  of  another  larger  surface  (not  plane);  and  this  prob- 
lem, of  which  the  knot  is  so  expertly  cut  bjr  Capt  Neumann,  who 
proceeds  to  apply  his  results  to  the  criticism  or  test  of  Magnus' 
and  other  theories,  is  the  very  ''pi^  de  r^stance"  which  has 
defled  the  analysis  of  d'Alembert,  Poisson  and  Poncelet — ^per- 
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haps  I  might  add  of  Newton  and  Laplace ;  one  of  those  problems 
of  mechanics  to  which  the  term  difficult  would  be  misapplied, 
for  analysis  has  never  yet  been  able  to  grasp  it  at  all. 

I  have  said  that  without  the  consideration  of  Jriciion,  the  ac- 
tion upon  the  air  of  a  rotating  and  non-rotating  ball  are  iden- 
tically the  same.  But  friction  materially  alters  the  character  of 
this  action.  Whatever  may  be  the  immediate  cause  of  this  force 
— whether  simply  a  collision  of  the  inequalities  of  the  surface 
with  the  particles  of  the  fluid — or  whether  it  is  due  to  adhesion^ 
the  effect  is  that  the  moving  surface  puts  in  motion  with  it^  the 
adjacent  fluid  particles,  and  in  so  doing,  developes  forces  tan- 
gential and  opposed  to  its  own  motion. 

Thus  the  anterior  surface  of  the  sphere  C, 
revolving  from  F  to  D,  and  advancing  from 
A  to  B,  creates,  at  each  point,  forces,  p,p\p" 
&c.,  tangential  and  opposed  to  its  rotary  mo- 
tion, the  resultant  of  which  is  a  force  acting 
from  D  towards  F  and  tending  to  deflect  the 
flight  of  the  ball  in  that  direction.  This  is 
the  point  of  view,  and  the  sole  one,  in  which 
Poisson  has  considered  the  effects  of  friction. 

But  there  is  another  effect  which  proves  to  be  very  powerful. 
Force  cannot  be  applied  to  an  elastic  fluid,  neither  can  motion 
be  imparted  or  destroyed,  without  effecting,  at  the  same  time,  its 
density  and  pressure.  To  retard  a  flowing  current  is  to  increase 
its  pressure ;  to  accelerate  it  is  to  diminish  the  same. 

Applying  this  to  the  ball,  the  air,  displaced  and  compressed 
in  front,  escapes  along  the  surfaces  A  F  and  A  D.  Near  its  sur- 
face, the  action  of  friction  is  to  retard  the  escaping  currents  on 
the  side  A  F,  and  to  accelerate  them  on  the  side  A  D,  and  in 
consequence,  an  increase  of  pressure  ensues  on  the  side  AF, 
and  a  diminution  on  the  side  A  D ;  and  therefore,  a  resulting 

pressure  tending  to  deflect   the   ball 
^  from  F  towards  D.    If  we  divide  the 

py"^^""^^  great  circle  A  D  F  into  four  quadrants 

/N.    y/0\  by  the  lines  mo  and  np,  drawn  at  an- 

(     jl^-7-W-'  3»     >B'  gles  of  45°  with  the  direction  of  trans- 
\/^    \!y  lation  A  B,  we  maj  better  analyze  the 

^^^^^yf^-^  effects  of  friction,  in  the  two  forms  in 

which  I  have  presented  them. 
The  posterior  quadrant  op  is  in  air  so  highly  rarified  that  its 
action  is  insensible  or  nearly  so.*  On  the  side  quadrant  mp  the 
resultant  of  the  forces  of  friction  (the  forces  p^p',  &c.,  of  Fig.  8) 
are  parallel  (or  nearly  so)  and  opposed  to  the  motion  of  transla- 
tion. They  have  no  effect  (or  but  trifling)  to  deflect  the  ball 
from  its  course,  but  acting  upon  the  air,  in  direct  opposition  to 

*  The  hijfh  v^odtUt  of  tnoalation  of  military  projectiles  is  tnppoeed. 
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the  escaping  currents,  their  whole  force  is  expended  in  destroy- 
ing velocity  and  generating  preamre.  On  the  anterior  quadrant 
m  n  the  resultant  of  the  forces  p^p^  &c.,  is  from  n  towards  ni,  and 
tends,  almost  entirely,  to  deflect  the  ball  in  that  direction. 

Oil  the  quadrant  n  o  the  resultant  of  the  forces  p^  p\  is  parallel 
to  the  motion  of  translation,  and  co-incident  in  direction  with  the 
escaping  current  whose  motion  it  accelerates  and  whose  pressure 
it  diminishes.  Thus,  taking  the  four  quadrants,  in  one,  op,  the 
forces  of  friction  are  absent;  in  two,  mp  and  no,  they  are  ex- 
pended in  producing  an  inequality  of  pressure  on  the  two  sides  of 
the  ball,  tending  to  deflect  the  ball  towards  the  side  D  (right) ; 
while  in  the  anterior  quadrant  m  rz,  they  act  to  deflect  the  ball  in 
the  Opposite  direction  F  (left). 

It  would  have  been  difficult  to  decide  a  priori^  which  of  these 
forces  would  prevail,  though,  while  the  force  of  friction  is  nuga- 
tory in  one  quadrant,  in  two  {mp  and  on)  it  expends  itself  in 
developing  forces  tending  to  deflect  to  the  right,  and  in  only 
one,  m  n,  does  its  direct  action  tend  to  deflect  to  the  left ;  yet  it 
must  be  remarked  that  in  this  quadrant  the  air  is  most  dense, 
friction  the  greatest,  and  that  it  acts  directly  upon  the  projectile. 

In  the  two  lateral  quadrants  the  air  is  less  dense,  and  it  is 
only  through  pressures  developed  in  the  air  that  it  produces  its 
effect;  a  loss  of  effect  ensuing  in  the  medium  through  which  it 
acts. 

Experience  has  shown,  however,  that  the  forces  developed  in 
the  two  lateral  quadrants  prevail,  and  the  projectile  is  deflected 
to  the  right;  and  the  experiments  of  Dr.  Magnus  give  the  same 
result  when,  instead  of  a  projectile  moving  through  the  air,  a 
current  of  air  is  directed  upon  a  revolving  cylinder.* 

The  deviation  of  elongated  projectiles,  having  rotary  motion 
about  their  axis  of  figure,  though  many  authors,  Thiroux,  Panot, 
Tamissier,  &c.,  have  attempted  to  refer  rt  to  the  same  causes 
which  produce  the  deviation  in  spherical  balls,  is  evidently  gov- 
erned by  other  causes. 

Not  only  do  such  writers  have  to  make,  as  to  the  direction 
which  the  axis  maintains,  assumptions  which  conflict  with  each 

*  Of  course  the  division  into  quadrants  which  I  have  made  is  arbitmiy,  and  only 
used  as  a  nmple  raeani  of  illustrating  how  the  conflicting  effects  arc  produced  from 
one  and  the  same  eau»e,  I  comprehend  under  the  term /nWton,  all  the  forces  by 
which  a  solid  surface  acts  upon  a  fluid  flowing  along  it,  whether  by  adhesion  or  sim- 
ple mechanical  collision  of  particles ;  and  this  is  the  usual  meaning  of  the  word  in 
thisi  connection.  Poisaon  has  considered  friction  only  in  its  direct  action,  I.  c.,  as  tlie 
resnhant  of  the  forces  />,;>',  Ac,  of  Fig.  8,  and,  deducing  therefrom  a  deviation  to  the 
left,  he  arrives  at  the  conclu<%ion  that  the  magnitude  of  the  force  was  not  sufficient 
to  account  for  the  ainount  of  observed  deviation  (irrespective,  T  presume,  of  direc 
turn).  If  this  U  true,  it  is  difficult  to  conceive  that  the  force  (overlooked  by  him) 
arising  from  developed  prettrnret  (and  which  I  show  to  have  its  origin  in  friction), 
B  sufficient  to  annihilate  the  direct  effects  of  friction  itself,  and  to  produce  the  devia- 
tions beside.  Nevertheless  it  is  all  we  can  account  for,  and  the  experiments  of  Mag* 
DOS  seem  to  indicate  its  adequacy. 

SECOND  SERIES,  Vos.  XXIX,  No.  85.~MARCH,  ISCa 
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other,*  but  the  causes  they  assign  are  inadequate,  and,  moreoyer, 
as  the  deviation  of  an  elongated  ball  depends  more  on  the  direc- 
tion in  which  its  axis  happens  to  be  deflected  than  upon  the 
direction  of  the  disturbing  forces,  no  such  uniformity  in  the  de* 
triations  as  is  observed,  would  be  produced,  were  friction  on  the 
inequalities  of  pressure  the  governing  causes.t 

There  is  another  cause  which  necessarib/  operates  in  this  case ; 
a  cause  which  long  before  I  knew  of  the  experiments  of  Dr. 
Magnus,  I  conceived  to  be  the  predominating  one. 

The  gyroscope  shows,  to  the  apprehension  of  every  one,  that 
a  rotating  solid  of  revolution  supported  by  a  point  in  its  axis, 
about  which  it  is  free  to  move,  solicited  by  a  force  tending  to 
turn  it  in  any  direction,  turns,  not  in  the  direction  of  the  force 
which  solicits  it,  but,  with  uniform  and  slow  motion,  normally 
to  it ;  that  the  axis  of  figure  will  describe  a  cone  about  a  line 
passing  through  the  point  of  support,  parallel  to  the  direction  of 
the  soliciting  force. 

The  elongated  projectile  is  discharged  from  the  piece  with  its 
axis  coinciding  with  its  trajectory,  but,  through  the  action  of 
gravity,  the  trajectory  deflects  from  its  original  direction  and 
from  that  of  the  axis4  In  consequence  of  this,  the  resistance 
of  the  air  acts  obliquely  to  the  axis,  and,  with  the  ordinary  forms 
of  elongated  projectiles,  without  grooves,  its  resultant  passes  in 
front  and  above  the  centre  of  inertia,  tending  to  raise  the  point, 

*  Thiroux's  theory  requires  that  in  tlie  descending  branch  of  the  trajectory,  the 
point  of  tlie  ball  Bhall  be  depressed  below  tlie  trajectory ;  Panot's,  that  it  shall  con- 
tinue parallel  to  its  original  direction,  and  hence  elevated  above  the  trajectory.  Dr, 
M:ignu4  8uppo.^s  the  axis  to  keep  pretty  nearly  coincident  with  the  trajectory,  and 
says  that  experiments  made  with  balls  fired  at  low  velocities  confirm  this  assumption, 
f  Tu  illustrate  my  meaning,  take  the  friction  theory  of  Pandt  which  supposes  the 
^  iixis  elevated  above  the  trajectory  and  that  the 

^ '    _  friction  on  the  under  side  (where  the  air  is  den»e*t) 

carries  it  to  the  right ;  yet  were  this  ball  a  hollow 
one  (as  nearly-  all  are)  the  tail  of  the  ball  would 
be  so  much  lighter  than  the  point  that  the  forces 
of  friction  (equal  all  along  the  cylindrical  surface)  would  affect  the  tail  more  tlwn  the 
point  and  thus  deilcet  the  axis  to  the  Uft^  and  produce  a  d<rviation  in  that  direction. 
%  Which prewrven  its  original  direction  through  the  etability  it  derioen  from  U% 
axial  rotation,  is  the  unmeaning  and  false  expression  (or  something  equivalent)  com- 
monly us«»d  in  this  connection.  Pn^perly  there  it  no  tuck  thing  as  stability  of  the 
axis.  Tiike  awuy  the  possibility  of  this  conical  motion  (in  precession)  jui»t  described, 
confine  the  axis  to  one  plane,  and  it  becomes  as  movable  as  if  no  rotation  existed.  This 
is  clearly  established  in  the  Analysis  of  the  Qyroscope  (this  Journal,  [2],  xxiv,  49), 
wliere  the  following  language  is  used,  *Mhe  popular  idea  that  a  rotating  btxly  offers 
any  direct  resistance  to  a  change  of  plane,  is  unfounded.  It  required  as  little  exer- 
tion of  force  (in  the  direction  of  motion)  to  move  it  from  one  plans  to  another,  as  if 
no  rotation  existed."  The  •*  surprising  phenomena"  of  " complete  mobility  "  when 
one  of  the  rings  of  the  gyroscope  is  so  held  that  the  axis  is  confined  to  one  plane  of 
motion,  which  Dr.  Magnus  arrives  at  experimentally  (and  all  the  modifications  of 
his  experiments)  fiow  directly  frnm  my  analysis.  If,  then^  stability  of  axial  direction 
is  attributed  to  axial  rotation  in  proj<*ctilcs,  that  which  is  tlie  iwteparable  aceom- 
paninient  of  this  apparent  stability  (i.  e.  the  conical  motion  described  in  the  text), 
and  without  which  there  is  nothing  even  resembling  stability — must  be  accepted 
wi.h  it,  and  the  deviation  of  the  projectile,  which  will  certainly  tendt  therefrom. 
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v\d  from  this  results  the  conical  motion  of  th^  ai^is  to  the  riffht^ 
if  the  rotation  is  to  the  right — to  the  lejl  in  the  <?ontrary  case.* 

Before  attempting  to  apply  the  foregoing  to  the  real  case,  it 
will  help  us  to  consider  a  more  simple  one. 

Suppose  the  rotating  projectile  with  its  t^xis  inclined  to  it3 
trajectory  to  be  propelled  through  the  air,  and  that  the  centre  of 
inertia  is  ocmfined  to  a  rectilinear  path  (as  if  it  slid  along  an  ex- 
tended wire,  AB,  for  example),  and  that  the  force  of  gravity- 
does  not  act. 

6. 

t—vO^  ^  ' ■  .g* ....>-'      ::==>-=:^ :::^-^ « 

The  resistance  of  the  air,  K,  acting  immediately  to  increase  the 
angle  of  inclination,  produces  instead  the  resulting  conical  mo* 
tion  to  the  right,  which,  combined  with  the  motion  of  translation, 
would  cause  the  point  to  describe  a  helix  sss  about  the  recti* 
linear  path  of  the  centre  of  inertia. 

Let  now  all  the  circunMtances  be  as  above  except  the  confine- 
ment of  the  centre  of  inertia. 

7. 
s  $ 

^^^^j^y^-"^^*^ ■*"*-««;".-:^ .-...,v-«t-*- --•.•w^.-.-.^.  0 

""  "s 

The  resistance  R,  acting  obliquely  to  the  axis  of  figure,  will 
(as  in  the  familiar  case  of  the  sailing  of  a  vessel  on  the  wind) 
give  the  projectile  a  component  of  motion  in  the  direction  of  its 
axis,  and  the  centre  of  inertia  cannot  remain  on  its  rectilineal 
trajectory  AB.  But,  owing  to  the  conical  motion  of  that  axis 
about  a  line  parallel  to  the  resistance  R,  (a  direction,  itself, 
always  changing)  the  result  will  be  that  the  projectile  itself  will 
describe  a  helix,  sss^  about  the  line  of  original  direction  AB.f 

*  These  resulU  bave  been  exhibited  experimentally  by  Prof.  Magnus ;  the/  flow 
directly  from  my  analysis  made  mthout  experiment  of  any  kind. 

f  Tlie  period  of  these  conical,  or  rather  helical  revolutions,  could  be  computed  if 
we  knew  the  exact  intensity  of  the  force  R ;  the  distance  Cm,  (or  y)  from  the  centre 
of  inertia,  at  which  it  cuts  the  axis  of  figure ;  the 
value  ky  of  its  radius  of  gyration  about  its  axis  of 
figure ;  and  the  vel6city,  n,  of  rotation. 
mvL  The  period,  T,  (as  deduced  from  my  treati.»e  on  the 
Gyrofioope)  would  be  expressed  in  seconds  thus— > 

R  '"' 

III  which  r  =s  rr  =s  total  resistance  of  the  aur  -rmaas  of  tlie  projectile.    The  volua 

of  r  for  the  ordinary  musket  ball  would  be  about  100.  Assuming  it  at  80  for  the 
elongated  hall  with  more  mam  and  leu  resntance—and  assuming  y  but  -^  inch,  put- 
iiitf  nssS^X  150,  and  j(;*s=*15  inch,  we  should  get  T=s|"  or  three- fourth:*  of  a  seoood. 
If  we  suppose  there  to  be  an  actual  centre  of  resistance,  m.  (a  supposition  not  rno 
probably,  but  like  that  of  the  metn-centre,  in  hydraulics,  admi^usihle  in  narrow  limits)  ^ 
this  penod  would  be  tJte  wnu^  whatever  be  the  inclination  of  the  projectile.  Tlit^ 
period  would  increase  as  the  resistance  of  the  air  diuiiuitthed  by  loss  of  initial  velocity. 
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In  the  foregoing  case  there  is  no  permanent  departure,  or  cfc- 
viaiion  from  the  original  direction  of  projection ;  nor  would 
there  be  much  apparent  departure  in  the  range  of  the  modern 
rifled  arms  since  the  periods  of  these  helical  revolutions  would 
probably  be  but  a  fraction  of  a  second,  while  the  time  of  flight 
IS  from  6  to  8  seconds. 

The  matter  is  much  more  complicated  when,  instead  of  the 
imaginary  case  above  presented,  the  force  of  gravity  is  introduced 
and  the  actual  flight  of  a  projectile  is  considered.  The  ball  is 
projected,  having  its  axis  coincident  with  the  trajectory,  but  from 
the  very  outset  of  the  flight  a  severance  commences  in  the  direc- 
tions of  the  axis  and  trajectory,  owing  to  the  action  of  gravity. 
The  resistance  of  the  air  becomes  graduallv  more  and  more 
oblique  to  the  axis,  pressing  (as  in  Fig.  7)  tne  point  upwards, 
and  producing  a  precession  (or  conical  motion)  to  the  right. 

The  entire  character  of  the  motion  becomes  altered  by  the 
constantly  shifting  direction  in  which  this  resistance  is  acting, 
owing  to  the  constant^K  produced  by  gravity. 

It  is  very  difficult,  a  priori^  to  describe  the  exact  character  of 
the  motion.  It  depends  upon  unknown  facts,  and  doubtless  va- 
ries much  with  the  form  of  the  projectile — its  velocity  of  trans- 
lation and  rotation. 

It  would  be  going  into  reasoning  probably  too  difficult  to  ex- 
press intelligibly,  to  attempt  to  explain  why,  in  all  cases,  the 
period  of  these  helical  revolutions  would  be  very  greatly  pro- 
longed, and  why  I  think  that  in  viost  cases  (if  not  all)  no  complete 
revolution  takes  place  at  all,  but  that  the  whole  motion  is  con- 
fined to  the  first  quadrant.  In  the  latter  case  the  flight  of  the 
projectile  would  exhibit  one  continuous  and  constantly  increasing 
deviation  to  the  right.  In  the  case  of  a  considerable  number  of 
helical  revolutions  actually  performed,  there  would  still  be,  with 
each  revolution,  an  increased  deviation  to  the  right,  owing  to  the 
descending  branch  of  the  vibration  being  so  much  larger  than 
the  ascending*  one. 

It  would,  perhaps,  be  unprofitable — ^in  the  absence  of  any  suf- 
ficient data — in  the  absence  even  of  experiments  made  with  any 
knowledge  of  the  real  causes  of  deviation,  and  therefore  nearly 
useless  as  reference  for  data,  to  pursue  this  subject  any  further. 

That  the  precessory  motion  is  an  inseparable  attendant  to  that 
(so  called)  stahilitij  of  axis  which  is  the  very  object  of  giving  rota- 
tion, I  have  shown ;  that  it  is  an  adequate  cause  of  deviation  I 
think  will  be  admitted.  Hence,  while  other  causes  may  contri- 
bute to  the  effect,  or  may  oppose  it  (according  to  the  shape  of 
the  ball),  this  peculiar  effisct  must  be  looked  upon  as  the  controll- 
ing cause  of  deviation  of  elongated  balls  discharged  from  rifled 
arms. 

*  In  tht»  case  the  helical  path  would  probably  be  so  prononei  as  to  be  easfly  de* 
taeted  by  liriog  through  iicre«;iia. 
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« 

I  will  but  add  a  few  very  general  conclusions  I  have  arrived 
at  from  the  foregoing. 

First,  the  elongated  ball  possesses,  from  ib  very  shape,  a  ten- 
deucj  to  pursue  the  direction  of  its  axis.  This  tendency  should 
be  made  available,  so  far  as  practicable,  to  sustaining  the  flight, 
and  flattening  the  trajectory. 

Second.  In  the  modern  improvements  in  the  art  of  throwing 

D'ectiles  from  rifled  fire-arras,  a  decided  step  has  been  made 
icardsj  in  losing  that  most  essential  element  to  range  and  ac- 
curacy, initial  velocity.  It  is  desirable,  and,  I  should  think,  not 
impracticable  to  restore  it. 

The  initial  velocity  of  the  old  rifle  ball  (weighing  but  about 
180  grains)  was  1760  feet  per  second.  To  the  modern  projectile, 
weighing  about  500  grains,  is  given  but  from  900  to  1000  feet 
initial  velocity. 

It  would  doubtless  be  difficult  to  yive  the  high  velocity  to  so 
heavy  a  ball,  and  if  given,  the  recoil  would  be  inadmissible. 
But  why  throw  so  heavy  a  ball  ? — and  why  adhere  to  such  cali- 
bres? The  long  range  of  such  balls  is  not  due  to  their  weight, 
but  to  their  model  and  to  the  low  ratio  of  their  cross  section  to  that 
weight. 

Both  these  advantages  <;an  be  attained  with  a  light  ball  as  well 
as  with  a  heavy  one. 

An  increase  of  weight  over  that  of  the  old  musket  ball  is,  in 
ttsdf,  olgectionablc,  by  increasing  the  soldier's  load. 

I  can  see  no  reason  why,  to  a  ball  of  the  weight  of  the  old 
musket  ball  (340  grains),  may  not  be  given  all  the  properties  of 
the  heavier  ones,  with  the  additional  great  advantage  of  a  high 
initial  velocity,  approximating  to  that  of  the  old  rifle  balls. 

To  accomplish  this,  of  course,  the  calibre  must  be  greatly  re- 
duced— the  oall  elongated,  and  a  comparatively  large  charge  used 
(less,  however,  than  that  used  in  the  old  musket — viz.  110  grains). 

This  highly  elongated  ball,  balanced  (if  I  may  use  the  term) 
by  grooves  around  the  after  end,  so  arranged  that  the  resultant 
of  the  air's  resistance  shall  pass  as  nearly  as  practicable  through 
the  centre  of  inertia,*  will  fulfill  likewise  the  first  condition  I 

*  Acoording  to  mj  iheorj  of  the  matter,  these  grooyes,  instead  of  acting  like  nn 
arrow's  feathers,  to  keep  the  axis  coincident  with  the  tangent  to  the  trajectory,  haw 
juat  the  contrary  object,  to  keep  it  (if  properly  adjusted)  parallel  to  that  original  di- 
rectioo,  bj  so  bilancin^  the  forces  of  resisUince  as  to  cause  their  resultant  to  pass 
through  the  centre  of  inertia.  The  theory  of  "  arrows*  feathers  **  supposes,  on  the 
contrary,  that,  by  the  grooves,  this  resultant  is  thrown  behind  that  centre,  and  tends 
to  tilt  the  axis ;  an  operation  which  must  inevitably,  likeunxe,  produce  deviation. 
Prof.  Magnus*  observation  on  balls  with  low  initial  velocities  (so  as  to  be  visible  to 
the  eye)  confirm  my  position,  though  I  attach  little  value  to  those  obj^ervationji. 

Experience  seems  to  show  that  this  balancing  of  the  forces  of  resi.^itance  may  he 
pmduoed  vitkotU  grooves  (vide  Wilcox,  p.  160),  for  the  Enfield  ball  and  the  Whit- 
worth  projectile  seem  to  be  without  them,  as  likewise  Lancaster's.  I  have  seen  no 
•tatemeata,  however,  as  to  the  deviation  of  these  projectiles. 
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have  laid  down.  For  the  highly  elongated  ball  possesses  in  a 
proportional  degree  the  tendency  to  pursue  the  direction  in  which 
Its  axis  points:  and  the  causes  of  deflection  of  the  axis'  direction 
being  eliminated  by  a  proper  balancing  about  the  centre  of  inertia 
of  the  forces  of  resistance,  the  tendency  is  to  pursue  the  original 
line  of  direction,  in  opposition  to  the  downward  curvature  due 
to  gravity,  and  thus  to  flatten  the  trajectory  and  increase  the 
range. 

These  conclusions  are  those  of  theory  alone,  but,  if  I  mistake 
not,  all  the  most  recent  advances  in  riSed  arms  have  been  in  the 
direction  which  they  indicate.  The  Swiss  (Federal)  rifle,  one  of 
the  most  perfect  in  Europe  (see  Lieut.  Wilcox's  "  Rifles  and  Rifle 
Practice,"  p.  187)  has  a  calibre  of  but  0*41  (inch),  and  its  ball, 
2^  calibres  in  length,  weighs  but  257  grains,  thus  combining 
with  the  small  calibre,  the  highly  elongated  form,  and  even  then 
weighing  less  than  our  old  spherical  musket  ball.  Though  its 
initial  velocity  is  not  given,  yet  as  the  greatest  proportional 
eharge  of  powder  is  used  with  it,  doubtless  it  also  receives  the 
highest  initial  velocity,^  of  any  of  its  class  of  projectiles  now 
known  in  any  service. 

The  hexagonal  projectile  of  Whitworth  is  another  instance  in 
confirmation  of  the  principles  I  advance. 

Of  small  calibre  and  highly  elongated,f  he  throws  this  pro- 
jectile with  such  accuracy  as  to  hit  with  certainty,  at  500  yards, 
a  disk  not  more  than  two  inches  in  diameter ;  and  "  asserts  that  he 
will  not  rest  satisfied  till  he  has  fired  a  ball  from  one  of  his  ^ns 
into  the  barrel  of  another,  at  a  distance  of  600  yards."  (Edin- 
burgh Review,  Ap.  1869.) 

The  "  Armstrong"  projectile  is  another  characteristic  instance. 
So  decidedly  is  the  elongation  of  the  ball  characteristic  of  the  most 
recent  and  successful  efforts  in  obtaining  range  and  accuracy, 
that  the  English  writer  just  quoted  applies  the  term  "bolts"  to 
the  Whitworth  and  Armstrong  projectiles. 

In  fact,  the  tivo  springs  from  which  have  risen  the  modern  im- 
provements in  projectile  weapons  are  1st,  the  application  of  the 
rifled  principle  to  all  arms;  2d,  the  elongation  of  the  projectile. 
Either  one  alone  may  produce,  to  a  certain  extent^  the  results  de- 
sired ;  it  is  only  by  the  best  possible  combination  of  the  two  that 
the  best  results  can  be  educed.    The  increase  of  range  is  due 

*  Initial  velocity  is  the  very  first  element  in  procuring  range  and  accurAcy.  The 
greater  it  is,  other  things  being  equal,  the  fiaUer  will  be  thu  trajectory  (one  of  the 
principal  elements  of  accuracy),  and  the  flatter  the  tmjectory  the  less  the  lateral 
deviation  laterally.  The  extreme  curvature  of  trnjectory  (though  it  may  have  its 
advantages  in  some  peculiar  circumstances),  is  the  great  difficulty  as  to  accuracy  of 
fire,  in  modem  rifled  weapons. 

A  necenary  evil  with  the  heavy  balls  used ;  the  pretence  that  it  is,  in  ittelf,  aa 
advantage,  is  too  absurd  for  controversy. 

f  According  to  Wilooz  the  mean  calibre  is  about  0  46,  and  its  length  3^  calibres. 
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almost  entirely  to  the  latter  principle,  and  it  is  only  by  applying 
it  to  the  utmost  practicable  extent  (as  in  the  case  of  the  W  hit- 
worth  and  Armstrong  projectiles),  that  the  greatest  range  and 
most  perfect  accuracy  can  be  obtained. 

The  calibres  in  use  have  been  a  positive  bar  to  the  successful 
use  of  this  principle  in  small  arms.  Borrowed  from  the  old 
gmooth-bored  weapons,  the  adherence  to  them  has  caused  an 
unnecessary  increase  of  weight,*  and  made  a  loss  of  initial  veloc-^ 
ily  inevitable,  with  all  the  attendant  evils  of  a  highly  curved  tra- 
jectory, and  large  deviation. 

"Notwithstanding"  (says  Wilcox)  "the  long  time  that  has 
elapsed  since  the  discovery  of  the  rifle,  its  principle  is  not  yet  so 
well  understood  as  to  have  led  to  the  general  adoption  of  any 
particular  form  of  this  arm  as  the  best." 

The  above  conclusion  of  the  author  of  "Rifles  and  Bifle  Prac* 
tice,"  will  justify  roe,  I  hope,  in  venturing  to  make  the  foregoing 
suggestions  on  the  subject. 

New  York,  Dec.  16, 1859. 


Art.  XYUL— GhxJf  Stream  Ikphrations— Third  Menioir.  Distri- 
bulion  of  Temperature  in  the  Water  of  the  Florida  Channel  and 
Straits ;  by  A.  D.  Bache,  Sup't  U.  S.  Coast  Survey.— With 
Diagrams. 

(Oommimicatcd  by  authority  of  the  Treasury  Department  to  the  American  Aisod- 
mtioD  for  the  Advancement  of  Science.) 

The  results  of  the  explorations  of  the  Gulf  Stream  in  the  sur- 
vey of  the  Coast,  have  been  communicated  to  the  Association 
from  time  to  time,  as  phenomena  of  peculiar  interest  have  been 
developed. 

The  original  plan  of  these  explorations  having  been  carefully 
studied,  and  having  proved  successful,  has  steadilv  been  adhered 
to.  The  more  recent  observations  have  been  directed  to  that 
part  of  the  stream  between  Havana  and  Cape  Florida,  known  as 
the  channel  and  strait  of  Florida. 

I  have  now  to  present  four  sections  showing  the  depth  and 
temperature  in  this  most  important  region  of  the  Gulf  Stream. 
These  results  are  from  the  observations  of  Commander  B.  F. 
Sands  and  Lieut.  Commanding  T.  A.  Craven,  U.  S.  Navy,  As- 
sistants in  the  Coast  Survey,  whose  names  have  already  been 
mentioned  before  the  Association  in  connection  with  explora- 

*  The  old  spherical  masket  ball  of  -69  calibre  wetfrhed  840  grains.  The  netf 
"rifle  musket"  bell  of  -58  calibre  weighs  500  grnins,  while  Ptill  heavier  balls  are  in 
DK  in  Enrope.  ThtM  we  see  in  use  balls  surpassing  in  weij^ht  the  musket  ball,  and 
fattving  iwict^  and  even  three  timeM  the  weight  of  the  Swiss  ball  described  in  the  text, 
admitted  to  be,  praeticaUy,  the  best  in  Europe. 
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tiona  of  the  Gulf  Stream,  and  furnish  a  suflScient  guaranty  that 
the  results  have  all  the  reliability  \vhich  care,  ejcpericnce  and 
zealous  labor  could  give  them. 

Section  No.  1,  from  Cape  Florida  to  Bernini  was  run  by  Lieut. 
Commanding  Craven,  in  May,  1855 ;  Section  No.  4,  by  Com- 
mander Sands,  in  May,  1858;  and  Sections  2  and  3  by  Lieut. 
Commanding  Craven,  in  April  and  May  of  the  present  year, 
(1859).  Sections  2,  8  and  4  are  perpendicular  to  the  direction  of 
the  Stream  at  distances  of  about  fifty,  one  hundred,  and  two  hun- 
dred miles  from  Cape  Florida.  The  Florida  strait  is  funnel- 
shaped,  being  about  ninety  miles  wide  at  Havana  and  about  forty- 
five  miles  wide  at  Cape  Florida,  the  narrowest  part. 

Form  of  hotlom, — The  area  of  the  water  way  and  the  form  of 
the  bottom  are  represented  on  diagrams  7,  8,  9  and  10.  The 
Arabic  numerals  at  the  top  represent  distances  from  the  Florida 
coast  (the  Keys)  in  miles,  and  theEoman  numerals,  the  positions 
at  which  observations  are  made.  The  numbers  at  the  left  hand 
represent  the  depth  in  fathoms. 

Commencing  at  the  Cape  Florida  section,  it  will  be  seen  that 
there  is  a  rapid  descent  of  the  bottom  to  the  Havana  section, 
from  three  hundred  and  fifty  fathoms  to  eight  hundred  fathoms, 
or  twenty -seven  hundred  feet  in  a  distance  of  two  hundred  miles. 
The  most  shallow  as  well  as  the  narrowest  part  of  the  Stream  is 
therefore  at  Cape  Florida.  The  deepest  water  follows  the  coast 
of  Cuba  and  the  Grand  Banks,  the  depth  being  eight  hundred 
fathoms  at  a  distance  of  only  five  miles  from  Havana,  nearly 
four  hundred  fathoms  within  five  miles  of  Salt  Key  Bank,  and 
three  hundred  fathoms  close  to  the  island  of  Bernini.  The  de- 
scent from  the  Florida  side  is  for  the  most  part  gradual,  but  from 
the  opposite  side  abrupt.  This  effect  seems  to  have  been  pro- 
duced by  the  action  of  the  sub-current  in  wearing  a  deeper  chan- 
nel upon  the  concave  side  of  the  Stream.  At  Havana  there  is 
an  abrupt  descent  of  nearly  a  mile  within  five  miles  of  the  shore, 
while  on  the  side  of  the  Tortugas  and  Key  West  the  water  is 
comparatively  shallow,  and  the  descent  gradual.  This  fact  goes 
to  confirm  the  conclusion  that  the  stronger  current  of  the  Gulf 
Stream  makes  the  circuit  of  the  Gulf  of  Mexico,  since,  if  it  im- 
pinged directly  upon  the  island  of  Key  west  and  the  Tortugas 
we  should  find  its  effects  in  the  wearing  of  a  deeper  channel  on 
that  side. 

TEMPERATURES.  % 

Chavge  cf  temperature  witli  depth. — In  a  former  communication 
the  law  of  change  of  temperature  with  depth  was  discussed,  and 
types  of  the  curves  representing  the  law  were  given  for  different 
parts  of  the  Stream.  The  curves  were  all  merely  modifications 
of  a  more  general  form.  Thus,  the  cold  water  between  the  Gulf 
Stream  and  the  Coast  gave  one  form  ;  the  axis  of  the  Streanx 
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another ;  and  the  water  beyond  the  axis  a  third  form,  while  in 
the  strait  of  Florida  a  fourth  was  developed.  It  would  be  nat- 
ural to  expect  in  the  course  of  many  years'  explorations  by  dif- 
ferent individuals  with  different  instruments  not  even  of  the 
same  class,  that  general  phenomena  of  this  character  should  pre- 
sent some  contramctions  and  some  inexplicable  results.  Expe- 
rience however  has  confirmed  the  first  conclusions  and  the  con- 
stancy of  the  phenomena.  It  is  not  difficult,  having  the  curve 
representing  tne  temperatures  at  any  position  from  the  surface  to 
the  depth  of  several  nundred  fathoms  to  determine  fix)m  the  tem- 
peratures alone,  in  what  part  of  the  Stream  they  were  taken. 

Temperature  in  a  direction  perpendicular  to  ilie  Stream. — Dia- 
grams 2,  8,  4  and  5,  show  the  changes  of  temperature  for  the 
same  depth  in  each  of  the  sections,  and  diagrams  7,  8,  9,  and  10, 
the  deptn  for  the  same  temperature. 

Bands  of  warm  and  cool  water, — ^In  the  section  from  Cape  Flor- 
ida to  Bemini,  the  division  of  the  Stream  into  bands  is  plainly 
exhibited,  though  more  faintly  than  in  the  northern  sections, 
and  the  form  of  the  bottom  in  this  section  shows  the  elevations 
and  depressions  corresponding  to  the  divisions.  In  the  sections 
south  of  Cape  Florida,  all  traces  of  the  bands  seem  to  disappear 
as  well  as  the  ridges  of  the  bottom.  The  bands  therefore  seem 
to  have  their  origin  near  Cape  Florida,  and  the  conclusion  stated 
some  years  ago,  as  the  probable  one,  is  strengthened,  that  they 
are  caused  by  the  ridges  and  valleys  of  the  bottom  parallel  to  the 
general  course  of  the  Stream,  and  along  which  the  Stream  and 
counter  stream  have  their  course. 

The  Gold  Wall — ^The  cold  wall,  as  an  exception  to  the  remark 
made  above  in  reference  to  the  bands,  is  traced  as  far  as  the  Tor- 
tugas,  and  is  plainly  shown  in  all  the  sections  with  more  or  la^s 
distinctness.  In  the  Sombrero  Key  section  (No.  3)  it  is  strongly 
marked  at  depths  ranging  from  seventy  to  a  hundred  fathoms, 
while  in  all  the  sections  the  warm  water  at  the  surface  overflows 
the  cold  wall  and  reaches  quite  to  the  shore. 

Diagram  No.  6  represents  the  comparative  curves  of  the  cold 
wall  in  different  sections  of  the  Grulf  Stream,  including  those  in 
the  Straits  of  Florida.  The  figures  at  the  top  show  the  distances 
of  the  cold  wall  from  the  shore  in  the  different  sections,  and  the 
numbers  on  the  left  the  degrees  of  temperature.  The  curves  are 
drawn  for  different  depths  in  the  several  sections,  as  shown  in  the 
notes  at  the  bottom  of  the  diagram.  The  curves  ^,  A,  t,  A,  rep- 
resent the  cold  wall  in  the  four  sections  under  consideration. 

Longitudinal  Sections. — It  has  been  found  very  difficult  to  de- 
duce any  satisfactory  law  for  the  decrease  of  surface  tempera- 
ture along  the  axis  of  the  Stream  owing  to  the  variability  of  the 
temperature  of  the  water  of  the  regions  from  whence  the  Gulf 
Stream  is  supplied.    Two  modes  of  investigating  the  subject 
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have  been  pursued,  one  bj  following  the  stream  from  tbe  Gulf 
of  Mexico,  and  making  hourly  observations  of  the  temperature 
of  the  water,  and  the  other  by  comparing  the  mean  temperatures 
of  the  various  sections  with  each  other,  and  with  the  tempera- 
ture of  the  Gulf  of  Mexico.  In  the  first  method,  the  vessel 
must  be  allowed  to  drift  with  the  current  of  the  stream,  a  diffi- 
cult condition  except  in  the  best  weather,  even  for  a  day,  and  to 
float  along  thus,  for  hundreds  of  miles  would  rarely  be  practica- 
ble. Any  motion  communicated  by  sails  or  by  steam  must  carry 
the  vessel  beyond  the  water  in  which  she  commenced  her  voyage, 
and  the  lateral  overflow  carries  the  water  constantly  from  tne 
axis  to^yard  the  edges  of  the  Stream. 

In  the  comparison  of  mean  temperatures  of  the  different  sec- 
tions, the  fact  has  been  established,  that  the  temperature  of  the 
water  of  the  Stream  at  any  point  may  be  higher  than  at  a  point 
nearer  the  source,  and  hence  vessels  in  running  along  the  Stream 
may,  and  generally  do,  pass  through  water  not  of  a  constantly 
diminishing  temperature,  but  from  cool  to  warm,  and  the  reverse. 
This  is  to  be  explained  mainly  though  not  entirely,  by  the  vari- 
ability of  temperature  at  the  source. 

By  taking  tne  mean  temperature  of  any  one  section,  and  going 
back  to  the  date  of  the  departure  of  the  waters  from  the  Gulf  of 
Mexico,  as  determined  by  the  velocity  of  the  stream,  and  com- 
paring the  temperatures  observed  with  the  temperature  of  the 
Gulf  waters,  it  was  supposed  that  a  solution  of  the  question 
might  be  obtained.  The  temperatures  were  taken  from  the  most 
authentic  meteorological  records  of  the  Gulf  for  a  series  of  years, 
and  those  periods  sought  which  corresponded  to  the  dates  desired. 
The  uncertainty  of  the  temperatures  of  the  waters  of  the  Gulf  of 
Mexico,  as  obtained  from  air  temperatures  taken  here  and  there 
ftlopg  its  shores  rendered  the  results  unsatisfactory.  Enough 
seems  to  have  been  determined,  however,  to  show  that  the  sur- 
face temperature  of  the  Gulf  Stream  along  its  course  is  variable ; 
that  a  vessel  sailing  along  the  axis  at  a  more  rapid  rate  than  the 
motion  of  the  stream,  will  pass  th  rough  water  of  nigher  and  lower 
temperature,  depending  generally  upon  two  conditions,  viz :  the 
distance  from  tne  Gulf  of  Mexico,  and  the  temperature  of  the 
Gulf  at  the  time  the  water  entered  the  straits  of  Florida ;  and 
further,  that  the  latter  cause  is  the  predominating  one  in  the  parts 
of  the  Gulf  Stream  adjacent  to  the  Atlantic  coast  where  the  cur- 
rent is  rapid. 

The  influence  of  the  form  of  the  bottom  in  forcing  the  cold 
counter  current  of  the  bottom  upward,  has  been  advei-ted  to,  and 
the  fact  appears  to  be  well  established  in  the  cross  sections  where 
the  ridges  and  valleys  parallel  to  the  direction  of  the  stream  sep- 
arate it  into  bands  of  warmer  and  cooler  water,  and  this  conclu- 
sion, as  has  just  been  stated,  is  strengthened  by  the  fact  that  the 
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bands  and  ridges  simultaneously  disapp^ear  south  of  Cape  Flor* 
ida.  The  phenomenon  is  moreover  strikingly  exhibited  in  the 
longitadinal  section  of  the  bottom,  in  connection  with  the  lower 
temperatures^ 

The  shallowness  of  the  Stream  in  the  strait  of  Florida,  con- 
nected  with  the  fact  that  the  bottom  falls  off  rapidly  to  the  north 
and  south  aflForded  an  excellent  opportunity  for  testinff  the  ques- 
tion. If  the  cold  water  of  the  under  polar  current  fellows  the 
bottom,  it  should  appear  in  the  shallow  part  of  the  strait,  and 
here  the  Warm  water  of  the  surface,  and  the  cold  water  of  the 
bottom,  would  approach  each  other.  Diagram  No.  1  shows  the 
curves  of  40^,  45°,  and  50°  (bottom  temperatures)  along  the 
deepest  part  of  the  stream,  commencing  at  Sandjr  Hook,  and  run*' 
ning  as  far  as  the  Tortugas.  All  these  curves  rise  with  the  bot- 
tom and  pass  over  the  ndge  which  divides  the  bed  of  the  Atlan- 
tic from  tnat  of  the  Gulf  of  Mexico,  and  again  fall  with  the  slope 
of  the  bottom  towards  the  Gulf  In  the  narrowest  part  of  tne 
strait  where  the  depth  is  three  hundred  and  fifty  fathoms,  the 
temperature  from  the  surface  to  the  bottc»n,  ranges  between  80*^ 
and  40°. 

On  ilie  effects  of  pressure  on  Saxton's  deep  sea  tliemvometer. — In  the 
exploration  of  the  Gulf  Stream,  the  temperatures  below  one  hun- 
dred fathoms  have  mostly  been  determined  by  Saxton-s  metallic 
thermometer,  and  although  the  results  have  been  consistent 
amongst  themselves,  and  have  agreed  well  with  the  indications 
of  other  thermometers,  yet  it  was  thought  advisable  to  determine 
the  eflFect  of  pressure  by  direct  experiment. 

Saxton^s  thermometer  consists  essentially  of  a  compound  rib- 
bon of  silver  and  platinum  fused  and  pressed  together  by  rollers. 
This  ribbon  is  wound  in  a  spiral  form,  one  end  of  the  spiral 
being  firmly  fastened  to  an  interior  solid  axis  and  the  other  leffc 
free.  Upon  the  free  end  is  placed  an  index  arm  which  moves 
over  a  circular  graduated  scale  carrying  with  it  a  friction  hand 
or  indicator  which  is  left  at  the  extreme  point  of  the  arc  reached 
by  the  true  index.  The  instrument  is  enclosed  in  a  case  to 
which  the  water  is  freely  admitted^  A  variation  of  temperature 
is  immediai^ely  noticed,  as  the  effect  is  to  give  a  rotary  motion  to 
the  index. 

The  experiments  to  determine  the  effect  of  pressure  were  made 
at  my  request  by  Mr.  J.  M.  Batchelder  with  means  devised  by 
Mr.  Thomas  Davison  at  the  Novelty  Iron  Works.  The  follow- 
ing description  of  the  apparatus  employed,  is  given  by  the  last 
named  gentleman. 

"  The  gauge  consists  of  a  brass  cylinder  H,  about  eight  inches 
long  into  which  a  steel  plunger  is  fitted,  the  upper  part  of  the 
plunger  at  A  being  '70  of  an  inch  in  diameter,  and  tne  lower  at 
6  aTOut  '786,  so  Siat  the  difference  in  area  of  the  ends  is  equal 
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to  one  tentli  of  a  square  inch.  The  cylinder  is  bored  out  a  litda 
larger  than  the  plunger  except  for  about  a  fourth  of  an  inch  near 
each  end  at  0  and  D  where  both  are  accurately  fitted.  To  the 
branch  E  a  pipe  connects,  communicating  with  the  hydraulic 
cylinder  and  leading  the  water  into  the  centre  of  the  gauge  which 
it  reaches  after  passing  through  the  chamber  F  filled  with  sponge 
to  prevent  any  impurities  in  the  water  from  reaching  the  plun^r. 
The  upper  end  of  the  plunger  connects  by  a  wire  W,  to  a  spnng 
as  shown  in  the  sketch  at  G,  so  constructed  as  to  indicate  pres- 
sure from  0  to  450  fcs.,  the  spring  being  so  strong  that  450  fi)8. 
produce  a  movement  of  the  plunger  equal  to  three-eighths  of  an 
inch.  It  is  evident  that  as  the  difference  in  area  of  the  ends  of 
the  plunger  is  one-tenth  of  an  inch,  one  hundred  pounds  pressure 
firom  the  water  on  this  surface,  as  indicated  by  the  balance,  would 
equal  a  pressure  of  water  of  1000  fcs.  per  inch,  or  a  pressure  ten 
times  as  great  as  that  indicated  by  the  balance  throughout  its 
scale.  The  only  difficulty  in  the  use  of  the  gauge  is  that  of  fit- 
ting the  plunger  to  the  cylinder  so  that  while  it  is  perfectly  free 
to  move  it  is  also  perfectly  water  tight.  This  difficulty  however 
has  been  overcome,  and  much  advantage  was  also  derived  from 
Mr.  Batchelder's  suggestion  for  supplying  the  wear  of  the  plun- 
ger and  cylinder  by  depositing  brass  on  the  plunger  througn  the 
galvanic  process." 

Connected  with  this  gauge  by  a  pipe  is  a  strong  wrought  iron 
cvlinder,  sixteen  inches  long  by  four  inches  in  diameter,  in  which 
the  thermometer  was  placed,  the  opening  being  firmly  closed  by 
a  screw  plug.  This  second  cylinaer  was  immersed  m  a  tub  of 
water  for  the  purpose  of  regulating  the  temperature.  The  ther- 
mometer once  placed  in  the  cylinaer,  is  not  again  removed,  the 
index  being  read  by  means  of  a  mirror  until  the  observations  are 
completed.  By  the  use  of  this  apparatus,  the  eflfect  of  pressure 
up  to  4000  flys.  per  square  inch  was  observed  upon  two  thermom- 
eters, and  the  results  are  given  below.  The  observations  were 
made  to  indicate  the  effects  of  500,  1000,  1500,  2000,  2500  fta. 
pressure,  etc.  Seven  series  of  experiments  were  made  with 
thermometer  No.  5,  and  five  series  with  No.  10.  The  mean 
results  show  that  a  pressure  of  1000  fcs.  per  square  \nch  has  no 
effect  upon  the  thermometer ;  at  1500  fcs.  the  effect  is  less  than 
one  degree ;  and  from  1500  to  4000  fcs.  per  square  inch,  the 
effect  is  to  diminish  the  readings,  the  maximum  effect  being 
seven  degrees. 

The  diagram  exhibits  the  law  of  diminution  by  increase  of 
pressure,  and  the  depth  corresponding  to  different  pressures.  The 
correction  to  be  applied  varies  with  the  depth.  For  thermometer 
No.  5  it  is  only  four  tenths  of  a  degree  Fahrenheit  at  the  depth 
of  600  fathoms.  For  thermometer  No.  10,  it  is  one  degree  at  the 
same  depth. 
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At  1500  fathoms  tbe  oorrections  are  respectively  five  and  a 
half  and  seven  degrees. 

Nearly  all  the  temperatures  observed  in  the  Gulf  Stream  have 
been  taken  at  depths  less  than  six  hundred  fathoms. 

Table  showing  differences  of  readings  of  Saxton's  Thermomeler  under 
pressure  and  free  from  pressure. 


Thbrmomkter  No.  5. 

Thermombter  No.  10. 

2fa«r 

Pressure  In  Pounds. 

No.  of 

SerieP. 

Pressure  in  Pounds.            | 

8cm«. 

1500.2000. 

2500 

8000. 

8500. 

4000. 

1500.,2000. 

250O.i8000. 

8500. 

o 

4000. 

o 

j 

o    1    o 

o 

o 

o 

o 

e 

o 

o 

o 

1«  '  0- 

8-76 

0- 

0- 

0- 

0- 

20 

.3-25 

4-6 

625 

8-25 

0-    I  1-00 

2- 

2-8 

4-6 

6-6 

20 

1-0 

8-5 

4-6 

60 

7-25 

0-    ;l-0 

3-26 

8-76 

4-76 

67 

0-76 

20 

80 

8-26 

6-6 

6-6 

0*      06 

0-60 

20 

8-6 

66 

1-76 

20 

86 

4-75 

5-6 

7-25 

0-      1-75 

226 

8-6 

60 

6-6 

•75 

1'75 

1-76 

8-76 

60 

676 

0-      1-26 

2-25 

8-76 

6-0 

66 

Means 

1-00 

1-76 

80 

426 

6-6 

7-25 

0-5 

8-6 

4-25 

.        ■        1 

Ueta» 

0-8    M 

21 

82 

4-6 

6-6 

1 

Abt.  XIX. — On  the  Chemical  Composition  of  PectolUe;  by 
J.  D.  Whitney. 

A  FEW  years  since  I  made  some  examination  of  specimens  of 
a  radiated  fibrous  mineral  from  Isle  Boyale,  Lake  Superior, 
which  proved  on  analysis  to  be  pectolite.  A  mineral,  closely  re- 
sembling pectolite,  from  Bergen  Hill,  New  Jersey,^  which  had 
been  analyzed  by  L.  C.  Beck,  and  considered  by  him  as  identi- 
cal with  the  stellite  of  Thomson,  was  examined  at  the  same  time 
and  found  to  agree  in  composition  with  pectolite,  as  had  been 
previously  suggested  by  J.  D.  Dana.  Both  the  stellite  and  Wol- 
lastonite  of  Tnomson  were  referred  by  me,  at  that  time,  to  pec- 
tolite,* a  reference  the  correctness  of  which  has  since  been 
shown  by  Messrs.  Heddle  and  Greg,  in  a  paper  on  the  composi- 
tion of  the  English  varieties  of  this  mineral.t 

Notwithstanding  so  many  analyses  of  pectolite  have  been  made 
by  different  chemists,  there  has  not  been  a  sufficient  accordance 
in  the  results  obtained  to  justify  a  positive  decision  as  to  the 
real  formula  of  the  mineral,  althougn  that  of  Yon  Kobell  has 
been  generally  adopted.  It  will  be  sufficient  to  refer  to  the  va- 
rious published  analyses,  to  see  that  there  is  but  an  unsatisfac- 
tory degree  of  uniformity  in  their  results,  whether  of  specimens 
from  American  or  European  localities.    Thus,  for  instance,  in 

*  Jcninial  of  Boston  Kat  History  Soe.,  ti,  40. 

t  Philot.  Mag.,  [4],  iz,  288 ;  alto  in  Erdmaim  and  Marcband*8  Jocmal,  Ixri,  144. 
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Yon  Kobell's  analysis  of  the  Monte  Baldo  pectolite,  the  silica  is 
given  at  51*3  j>er  cent^  while  other  analyses  of  Scotch  and 
American  varieties  give  as  much,  in  some  instances  as  54  and 
65  per  cent  of  that  substance.  In  the  like  manner,  the  amonnt 
of  lime,  as  stated  by  diflferent  analysts,  varies  from  29*8  to  85*2 
per  cent,  while  there  is  even  less  agreement  in  the  wate^,  whicb 
IS  given  at  from  041  to  3'3d  per  cent. 

The  diflSculty  of  procuring,  in  a  perfectly  pure  state,  a  mine- 
ral which  only  occurs  in  a  finely-jfiorous  condition  is  undoubt- 
edly one  of  the  principal  causes  of  these  discrepancies  in  the 
analyses ;  but  it  is  also  possible  that  the  unusual  care  required 
for  the  correct  determination  of  the  silica  in  the  very  soluble 
class  of  minerals  to  which  pectolite  belongs  may  not^  in  all  cases, 
have  been  appreciated.  Tne  great  abundance  and  purity  of  the 
specimens  of  this  mineral  which  have  been  obtained  from  the 
tunnel  of  the  Erie  railroad,  recently  excavated  through  Bergeu 
Hill,  seemed  likely  to  obviate  the  first  difficulty  mentioned 
above.  The  results  of  three  analyses  indicated  that  this  ma- 
terial was  really  of  almost  absolute  purity,  while  no  pains  w^ere 
spared  to  effect  a  complete  and  accurate  separation  of  the  various 
ingredients,  and  especially  of  the  silica. 

The  pectolite  dissolves  more  or  less  completely  in  chlorohy- 
dric  acid,  according  to  the  strength  and  quantity  of  the  latter. 
By  using  a  considerable  excess  of  rather  dilute  acid,  all,  or 
nearly  all,  the  pulverized  material  may  be  dissolved  into  a  clear 
lic^uid.  As  the  attack  is  usually  performed,  a  portion  of  the 
silica  remains  in  solution  and  the  remainder  separates  as  a  flocky 
precipitate. 

The  following  experiments  show  the  difficulty  of  estimating 
the  silica  correctly  in  this  class  of  highly  soluble  silicates,  and 
the  necessity  of  unusual  precautions  in  its  determination. 

On  digesting  the  ignited  mineral  with  acid  until  a  perfect  at- 
tack seemed  to  have  taken  place,  the  solution  gelatinized  on 
evaporation,  and  there  was  no  perceptible  gritty  feeling  when  it 
was  stirred  with  a  glass  rod  or  the  spatula;  on  separating  the 
silica,  however,  after  evaporating  to  dryness,  moistening  with 
acid,  and  adding  water,  in  the  usual  way,  its  amount  was  found 
to  be  equal  to  62*10  per  cent  of  the  substance  taken. 

Anotner  portion  of  the  unifjnit^d  mineral  was  attacked  by 
acid,  and  the  silica  separated  without  evaporating  to  entire  dry- 
ness; its  amount  equalled  only  85*6  per  cent.  To  procure  the 
whole  amount  of  this  substance  present  in  the  mineral,  and  un- 
contaminated  by  any  traces  of  the  buses,  it  was  found  necessary 
to  use  the  unignited  substance  for  the  attack  with  acid,  carefully 
to  evaporate  to  entire  dryness  over  the  water-bath,  then  to 
moisten  the  dried  mass  with  strong  acid  and  allow  it  to  stand 
for  some  time  before  adding  water  and  filtering.    These  precau- 
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tions  Trill  give  a  perfectly  pure  silica,  but  not  all  of  it,  as  two  or 
three  per  cent  will  still  remain  in  the  solution,  a  part  of  wliich 
will  go  down  with  the  ammonia  precipitate,  and  tbe  remainder 
be  found  after  driving  off  the  ammoniacal  salts,  (the  lime  having 
been  previously  separated,)  and  igniting  the  residuum. 

The  following  are  the  results  of  three  analyses  of  as  many 
different  specimens  of  the  pectolite  from  the  Bergen  Hill  tunnel. 


L 

II. 

ni. 

Silica,     .... 

64S2 

64-7C 

64-27 

Lime,        ,        .        .        . 

8812 

82-88 

82-88 

Protozyd  of  manganese, 
Protoxyd  of  iron. 

■66) 
•26   " 

1-16  ■ 

1-24 

Soda.     -        -        -        - 

8  78 

917 

8-04 

Water,  by  Iobi, 

2-56 

208 

2-72 

100-00  10000  10000 

The  direct  determination  of  the  water  on  the  substance  dried 
at  80°  C.  gave,  for  ii,  8-03,  and  for  iii,  275  per  cent.  Specimen 
III,  from  the  Wheatley  Collection,  Union  College,  was  apparently 
the  purest;  it  was  a  fragment  of  a  mass,  the  fibres  of  whica 
were  several  inches  in  length,  slightly  divergent  from  a  common 
centre,  and  being  nearly  transparent  and  evidently  quite  free 
from  any  admixture  with  quartz  or  any  other  foreign  substance. 

In  analysis  ill  the  oxygen  is  as  follows : 

Silica, 28-942 

Lime,             .....  9-879 

Soda, 2*806 

Protozyd  of  mapsinia,                   »  *290 

Water, 2*44 

This  gives  as  the  ratio  :* 

A       :       JTa       :        Ca       ;       St 
1  105       :       8  83       :     11-84 

or  Dearly  1:1  :        4         :     12 

If  we  attempt  to  express  this  ratio  by  a  formula,  we  have 

ffa»Si4  +  4Ca65il  +  8fit. 

The  percentage  demanded  by  this  formula  is  given  below,  by 
the  side  of  that  required  by  V  on  KobelFs. 


Whitney. 

Von  Kobell 

SiUca,    -         -         -         .         64-22 

6206 

Lime,        -        -        -        -    88-78    • 

-    8688 

Soda,     ...        -          988        . 

977 

Water,      ....      2-74    - 

•      288 

It  is  evident,  from  a  comparison  of  the  figures  given  above, 
that  the  formula  now  suggested  agrees  more  nearly  with  the  re- 

*  Tbo  atomic  ireights  used  are  as  followa : 

Nas:28 :  Ca==20 :  Sis=21,  H  being  ssl. 
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suits  of  the  analyses  of  the  Bergen  Hill  pectolite  than  any  yet 
proposed.  As  written  here,  its  relations  to  that  of  spodumene 
are  to  be  noticed,  as  also  to  those  of  WoUastonite  and  pyroxene. 
The  latter  connection  will  be  made  plainer  by  writing  the  for- 
mula of  pectolite  thus : 

ft»SiS 

Jtb«iig(C»|  +  Sa^+fii). 
Nortliamptoii,  Mus^  Feb.  1859. 


Art.  XX. — Notes  on  the  Ancient  Vegetation  of  North  America; 
by  Dr.  J.  S.  Newbebry.  In  a  letter  to  Prof.  Dana,  dated 
Santa  Fe,  New  Mexico,  Oct.  15th,  1859. 

Dear  Sir : — I  have  just  returned  to  Santa  Fe  after  an  absence 
of  three  months,  spent  in  an  examination  of  the  geological  struc- 
ture of  the  country  bordering  the  San  Juan  and  Upper  Colora- 
do rivers,  in  Utah  and  New  Mexico,  connected  with  the  War 
Department  topographical  survey  under  Capt.  Macomb,  Topog. 
Engrs. 

The  region  visited  proved  interesting  in  many  respects — ^beau- 
tifully picturesque  and  unexpectedly  productive — covered  with 
ruins,  and  once  densely  populated  by  a  race  that  has  now  en- 
tirely abandoned  it, 

I  would  cheerfully  give  you  a  sketch  of  its  remarkable  physi- 
cal and  geological  structure,  but  the  results  of  the  expedition 
will  doubtless  be  published  in  detail  by  the  War  Department, 
and  it  is  not  proper  that  any  part  of  them  should  now  be  given 
to  the  public.  I  will  say  however,  in  general,  that  our  field  of 
exploration  includes  an  immense  labyrinth  of  great  caHous, 
scarcely  less  abysmal  than  those  of  the  tower  Colorado  in  which 
we  were  last  year  involved — some  of  which  are  over  a  mile  in 
depth — ^and  even  more  varied  and  wonderful  in  character.  The 
sections  exposed  in  their  walls  permitted  me  to  measure  and  ex- 
amine all  trie  strata  between  the  base  of  the  Carboniferous  and 
the  summit  of  the  Cretaceous  series ;  the  latter  formation  attain- 
ing a  thickness  of  4000  feet,  and  occupying  an  immense  area 
west  of  the  main  divide  of  the  Eocky  Mountains, 

Our  work  this  season  connected  on  the  south  with  that  of  the 

5 arty  with  which  I  was  associated  last  year  under  Lieut.  Ives, 
\  £. — ^and  combining  the  results  of  both  expeditions,  I  have 
now  a  complete  and  detailed  section  of  all  the  rocks  composing 
the  great  central  plateau  of  the  continent,  from  the  base  of  the 
palaeozoic  series  to  the  summit  of  the  Cretaceous.  These  strata 
are  conformable  throughout,  and  over  10,000  feet  in  thickness. 
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The  collection  of  fossils  made,  both  animal  and  vegetable,  is 
quite  large,  and,  with  considerable  new  matter,  includes  what  is 
much  better,  many  well  known  species  of  which  the  geographical 
range  will  be  seen  to  be  much  greater  than  has  been  heretofore 
supposed. 

I  was  agreeably  surprised  to  find  here  on  my  arrival,  the  May, 
July  and  Sept  numbers  of  the  Journal,  published  during  my 
absence,  by  which  I  have  been  in  a  degree  placed  au  courant  des 
affaires  sdentifiques.  In  the  articles  in  the  July  number  from  the 
pen  of  my  friend  Mr.  Lesquereux,  I  have  been  much  interested, 
as  they  refer  to  matters  which  have  engaged  much  of  my  atten- 
tion for  some  years.  In  the  letter  of  Prof.  Heer  there  is  how- 
ever a  passage  which  seems  to  me  to  require  notice ;  although, 
situatea  as  I  am,  without  specimens  or  books  for  reference,  I  am 
scarcely  prepared  to  take  up  the  discussion  of  the  questions  in- 
volved in  it.  This  is  the  less  necessary  now,  as  what  I  have  to 
say  in  reference  to  them  will  be  found  in  extenso  in  the  reports 
on  the  geology  of  the  country  west  of  the  Mississippi  which  I 
have  made  or  have  in  preparation  for  the  general  government. 

The  paragraph  to  which  I  allude  is  as  follows: — 

"  Your  views  of  the  gradation  of  the  flora  of  North  America  agree 
perfectly  with  what  we  find  in  Europe.  This  led  me  to  believe  that  the 
plants  of  Nebraska  belong  to  the  tertiary  and  not  to  the  cretaceous  forma- 
tion. It  is  true  that  I  have  seen  only  some  drawings  which  were  sent  to 
me  by  Messrs.  Hayden  and  Meek ;  but  they  are  all  tertiary  types.  The 
supposed  Credneria  is  very  like  Populu9  Leuce,  Ung**  of  the  lower  Mio- 
cene,  and  the  Ettinghaimana  seems  hardly  rightly  determined.  Besides 
it  is  a  genus  badly  founded,  and  which  has  as  yet  no  value.  All  the 
other  plants  mentioned  by  Dr.  Newberry  belong  to  genera  that  are  rep- 
resented in  the  Tertiary  and  not  in  the  Cretaceous.  And  it  is  very  im- 
probable that  in  America  the  cretaceous  flora  has  had  the  characteristic 
plants  of  the  tertiary ;  and  this  would  be  the  case  if  these  plants  did  be- 
long to  the  Cretaceous." 

It  will  be  seen  that  Prof.  Heer  in  this  paragraph  makes  seve- 
ral distinct  statements,  which  for  the  sake  of  brevity,  I  will  no- 
tice in  the  order  in  which  they  occur.    They  are, 

Ist  That  the  fossil  plant  I  supposed  to  be  a  Credneria  is  very 
like  Poptdtis  leuce,  Ung. 

2d.  The  EtUngshausenia  (called  erroneously  Ettinghaxmana)  is 
wrongly  determined. 

3d.  That  the  genus  EtUngshausenia  is  badly  founded  and  has 
no  value. 

4th.  That  all  the  other  plants  enumerated  by  me  are  repre- 
sented in  the  Tertiary  and  not  in  the  Cretaceous. 

5th.  That  it  is  improbable  that  in  America  the  Cretaceous 
flora  had  the  characteristic  plants  of  the  Tertiary,  as  would  be 
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the  case  if  the  plants  of  which  outline  sketches  were  sent  to 
Prof.  Heer  by  Mr.  Meek,  were  Cretaceous. 

To  which  1  reply, 

1st.  The  plant  I  considered  a  Credneria  is  not  Populus  luce 
linger,  which,  according  to  his  descriptions  in  the  Foss.  Flor.  v. 
&tzka  and  Oenera  et  Species  Plant  Foss,  has  a  toothed  margin, 
while  the  leaf  in  question  is  entire. 

I  have  recently  obtained  more  and  better  specimens  of  this 
fossil,  of  which  I  have  apparently  three  species,  but  as  yet  have 
not  had  opportunity  to  study  them  carefully. 

They  strongly  resemble  some  of  the  species  of  that  portion  of 
the  oldf  genus  Oredneria  to  which  Stiehler  left  the  name  (CI  inte- 
gerrimaj  &a)  when  be  established  his  genus  Eilingshausenia.  It 
may  prove  a  new  genus.   Further  study  will  alone  determine  this. 

2d.  That  I  was  wrong  in  considering  some  of  Dr.  Hayden's 
fossils  generically  identical  with  those  Stiehler  designated  by  the 
name  Buingshausenia^  I  am  by  no  means  prepared  to  admit 

Prof  Heer  has  had  but  a  single  outline  sketch  of  the  plant, 
and  can  hardly  speak  decisively  on  the  subject.  When  at  Wash- 
ington I  had  before  me  all  the  figures  and  descriptions  of  Stieh- 
ler, Zenker,  Dunker,  Bronn,  and  Unger,  of  the  genus  Credneria^ 
and  a  large  number  of  specimens  in  good  preservation,  for  com- 
parison. To  me,  and  to  Mr.  Meek,  who  examined  the  subject 
with  me,  there  seemed  to  be  a  marked  correspondence  in  general 
form,  texture  and  nervation,  between  our  specimens  and  some 
lobate  Crednerias  {EUingshauseniasSiieh,).  With  these  I  regarded 
our  fossils  as  generically  identical,  and  shall  continue  so  to  re- 
gard them  until  the  question — if  question  there  be — can  be 
definitely  settled  by  a  comparison  of  specimen  with  specimen — 
old  world  and  new. 

8d.  Whether  Stiehler  was  in  error  in  establishing  the  genus 
Ettingshausenia  upon  a  group  of  species  of  Credneriay  I  will  not 
pretend  to  say,  for  I  have  nothing  like  the  ample  material  pos- 
sessed by  him  when  he  made  the  division ;  indeed  this  question 
has  nothing  to  do  with  that  now  before  us. 

It  is  true  that  at  the  Smithsonian  Institution  I  had  access  to 
nearly  everything  that  has  been  published  upon  the  genus  G-ed- 
nma,  and  it  seemed  to  me  the  most  natural  thing  in  the  world 
that  Stiehler  should  give  generic  value  to  the  cuneate  or  lobate 
form,  and  strongly  marked  yet  finely  reticulated  nervation,  which 
characterize  the  group  of  species  of  Oredneria  of  which  C.  cunei- 
folia  may  be  taken  as  a  type,  while  he  left  the  broadly  rounded, 
entire,  or  merely  toothed  leaves,  with  a  sparse  and  rectangular 
nervation,  such  as  C  integerrima — leaves  not  very  unlike  those 
of  Coccolcha — ^to  which  they  have  been  compared — to  retain  the 
name  of  Oredneria, 
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The  vindication  of  his  accuracy  may,  doubtless^  be  safely  left 
to  Stiehler.  At  least  it  would  be  nothing  short  of  arrogance 
for  any  one  who  had  not  before  him  a  suite  of  the  specimens 
compared  by  Stiehler,  to  review  his  work  and  pronounce  it 
either  erroneous  or  correct. 

4th.  The  statement  that  aside  from  the  so^^lled  Oredneria 
and  Uaingshausenia,  aU  the  genera  enumerated  in  my  letter  to 
Messrs.  Meek  and  Hayden,  are  represented  in  the  Tertiary  and 
not  in  the  Cretaceous,  is  at  least  surprising.  I  am  almost  in- 
clined to  infer  from  it  that  Prof.  Heer,  though  confessedly  the 
highest  authority  in  reference  to  the  Tertiary  flora  of  Europe, 
has  neglected  to  acquaint  himself  fully  with  that  of  the  Creta- 
ceous formation.  He  makes  the  statement  doubtless  in  good 
faith,  but  he  can  hardly  have  seen  Stiehler's  paper  on  the  Cre- 
taceous plants  of  Blankenburg,  and  if  he  has  not  seen  that  he  is 
certainly  not  yet  prepared  to  discuss  intelligently  the  claims  of 
EtlingsJiaitsenia  to  be  recognized  as  a  good  genus }  nor  indeed 
the  Cretaceous  flora  in  any  of  its  aspects. 

Whoever  will  take  the  trouble  to  examine  Stiehler's  paper 
{Paloumtographica,  1857)  will  see  in  the  enumeration  of  plants 
found  in  the  Lower  Cretaceous  strata  (Quader  sandstein)  Popu- 
bu^  Salix^  Acer^  and  several  other  genera  which  Prof.  Heer  says 
are  represented  in  the  Tertiary  but  not  in  the  Cretaceous. 

The  fossil  flora  of  Blankenburg  is  ii^ced  strikingly  like  that 
of  our  Lower  Cretaceous  formation,  from  which  the  plants  that 
have  given  rise  to  this  discussion  have  been  derived,  except  that 
ours  is  more  varied,  and  we  have  as  yet  found  no  palms  or  Cy- 
cadacece. 

5th.  In  regard  to  the  probability  or  otherwise  that  the  Creta- 
ceous rocks  of  America  should  contain  a  flora  similar  to  that  of 
the  Tertiary,  it  may  be  said,  that  it  is  not  now  a  question  of 

1  probabilities  but  of  fact,  the  evidence  of  the  case  being  now  be- 
ore  ns,  and  in  abundance. 

In  what  has  heretofore  been  written  in  reference  to  these  fossil 
plants  two  great  questions  have  been  raised,  Ist^  as  to  their  bo- 
tanical  affinities,  2d,  as  to  their  geological  position. 

As  to  their  botanical  relations— outline  sketches  of  a  few  of 
the  plants  have  been  examined  by  Prof.  Heer.  By  him  they 
were  decided  to  contain  representatives  of  the  genera  XiWocfen- 
drorij  PopuhiSj  Laurus,  Sapotacite^^  Pkyllites,  Leguminosiies^  &c., 
and  were  pronounced  Lower  Miocene. 

The  entire  collection  was  placed  in  mv  hands  for  examination 
and  description  before  I  knew  that  Prof  Heer  had  been  written 
to  on  the  subject.  I  supposed  I  found  among  them  Ltriodendron^ 
Salix,  Alnus^  Populus^  Platanus,  Pyms^  &c.,  with  the  Cretaceous 
genera  Credneria  and  Euirtgshausenia  and  considered  them  Cre- 
taceous.   That  you  may  see  on  what  evidence  that  opinion  was 
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based,  I  enclose  a  copy  of  my  letter  to  Messrs.  Meek  and  Hay- 
den,  which  I  chance  to  have  with  me. 

Washington,  D.  0.,  Not.  I2tli,  1858. 
Messrs.  Msek  and  Hayden, 

Oents:  The  fossil  plants  which  you  requested  me  to  examine,  I  have 
looked  over  with  great  pleasure,  and,  in  answer  to  your  question  as  to 
the  age  of  the  strata  from  which  they  were  derived,  concur  with  you  in 
the  opinion  that  they  belong  to  the  Cretaceous  epoch.  They  include, 
however,  so  many  highly  organized  plants,  that  were  there  not  among 
them  genera  exclusively  Cretaceous,  I  should  be  disposed  to  refer  them 
to  a  more  recent  era. 

A  single  glance  is  sufficient  to  satisfy  any  one  that  they  are  not  Tri- 
assic.  Up  to  the  present  time  no  angiosperm  dicotyledonous  plants  have 
been  found  in  rocks  older  than  the  chalk,  while  of  the  eighteen  species 
which  compose  your  collection  sixteen  are  of  this  character. 

What  was  the  general  aspect  of  the  flora  of  our  Cretaceous  continent 
we  can  only  conjecture,  as  the  specimens  of  it  which  we  have,  represent 
only  its  ruder  and  coarser  elements, — the  leaves  of  some  of  its  deciduous 
trees,  which,  perhaps  by  an  annual  frost,  were,  as  now  in  autumn,  scat- 
tered on  the  surface  of  stream,  lake,  or  sea,  and,  sinking,  mingled  with 
the  sediment  accumulating  at  the  bottom. 

In  such  an  herbarium  we  could  expect  to  find  little  else  than  the  relics 
of  some  of  the  ligneous  plants,  and  a  very  imperfect  picture  of  the  flora 
of  the  period. 

The  evidence  furnished  by  your  specimens  is,  however,  good  as  far  aa 
it  goes,  and  we  are  warranted  in  inferring  from  them  the  existence  of  a 
more  highly  organized  flora  during  the  Cretaceous  period  than  has  usu- 
ally been  attributed  to  it. 

A  flora  so  highly  organized,  embracing  so  many  angiosperm  dicotyl- 
edonous plants,  should  lead  us  to  expect  the  discovery  of  what  have  not 
yet  been  found,  plants  of  this  rank  in  the  Jurassic  and  Triassic  rocks. 
Such  a  flora  as  is  indicated  by  your  specimens,  could  hardly  have  at  once 
burst  into  being,  but  was  doubtless  preceded  in  the  older  formations  by 
more  or  less  highly  organized  plants,  the  prophetic  types  of  those  which 
followed  them. 

From  the  enumeration  of  the  genera  represented  in  your  collections  it 
will  be  seen  that  the  flora  of  the  Cretaceous  epoch  was  not  very  unlike 
that  of  the  temperate  portions  of  our  continent  at  the  present  time.  The 
same  thing  may  be  said  of  the  Miocene  Tertiary  flora  of  the  Upper  Mis- 
souri so  fully  illustrated  in  the  collections  of  Dr.  Hayden.  In  both  the 
tropical  and  sub- tropical  forms  so  common  iu  the  floras  of  the  same  pe- 
riod in  Europe,  are  apparently  wanting ;  indicating  a  greater  relative  uni- 
formity of  climate  during  the  later  geological  epochs,  and  carrying  the 
aspects  of  nature  of  the  present,  far  back  into  the  past  Thus  it  may  be 
said  of  our  plants  as  of  our  fishes,  that  many  of  them  are  "  old-fash- 
ioned** types. 

An  interesting  fact  in  this  connection,  to  which  I  can  only  allude,  is  that 
the  later  extinct  floras  of  Europe  are  more  like  the  existing  flora  of  North 
America,  than  is  that  now  growing  over  the  rocks  which  contain  them.* 

*  Indndiog  aa  they  do  Liquidambar,  JUriodendron^iiCt  now  ezclasively  American. 
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Cornus, 

Salix, 

Liriodendron, 

Magnolia  ? 

Pyrusf 

Cr^neria, 

Alnus, 

EttingBhaufldoia. 

Pterophyllam, 
Flabellaria, 
Pinites, 
Geinitzia, 

Comptonites, 
Populus, 
Alnites, 
Acer, 

Araucarites, 
Salicites, 

Quercites, 
Juglandites. 
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The  species  of  your  fossil  plants  are  probably  all  new,  though  generally 
closely  allied  to  the  Cretaceous  species  of  the  Old  World.  From  the 
limited  study  I  have  given  them,  I  have  referred  them  to  the  following 
genera: 

Sphenopteris, 
Abietites, 
Acer, 
Fagus, 
Populus, 

Of  these  the  last  two  are  exclusively  Cretaceous  and  highly  character- 
istic of  that  formation  in  Europe. 

For  comparison  with  the  preceding  list  of  genera,  I  subjoin  a  catalogue 
of  the  Cretaceous  genera  found  at  Blankenburg  in  the  duchy  of  Bruns- 
wick, given  by  Stiehler  in  the  Palascntographicay  Sept.  1867. 
Credneria, 
i  Chondrites, 
AlgfiB  \  Halymenites, 
(  Delessertites, 
Equisetum, 
Pecopteris, 

I  may  say,  in  confirmation  of  the  assertion  that  your  fossil  plants  are 
Cretaceous,  that  I  found  near  the  base  of  the  Yellow  Sandstone  series  in 
New  Mexico— called  Jurassic  by  Marcou, — a  very  similar  flora  to  that 
represented  by  your  specimens,  one  species  at  least  being  identical  with 
yours — associated  witn  Inoceramus^  Gryphxea^  and  Ammonites^  of  Lower 
Cretaceous  species.  Yours,  &c., 

J.  S.  Newberry. 

Since  that  letter  was  written,  I  have  added  largely  to  my  ma- 
terial illustrative  of  the  American  Cretaceous  fauna  and  flora, 
having  been  for  some  months  engaged  in  studying  that  forma- 
tion over  a  large  area,  and  where  it  exhibits  an  unequalled  de- 
velopment 

Or  the  geological  age  of  the  deposits  which  contain  the  fossil 
leaves  of  which  sketches  were  sent  Prof.  Heer,  there  cannot  now 
be  the  slightest  doubt  I  have  in  my  hands  over  sixty  species  of 
dicotyledonous  plants  obtained  from  the  Cretaceous  formation. 
At  least  half  of  these  are  derived  from  near  the  base  of  that  sys- 
tem in  New  Jersey,  Nebraska,  Eastern,  Middle  and  Weatern 
Kansas,  New  Mexico  and  Utah,  collected  by  Prof.  Cook,  Mr. 
Meek,  Dr.  Hayden  and  myself  Some  of  the  species  are  common 
to  nearly  all  the  exposures  of  the  Lower  Cretaceous  sandstones, 
which  I  have  examined,  and  everywhere  serve  for  the  accurate 
identification  of  these  strata.  Overlying  the  rocks  containing 
all  this  flora,  in  the  same  continuous  section,  where  the  strata  are 
conformable  and  undisturbed,  both  Dr.  Hayden  and  myself  have, 
in  repeated  instances,  found  many  of  the  most  characteristic  fos- 
sils of  the  chalk,  such  as  Gryphc^a  Pitcheri,  Inoceramus  problem' 
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aticus,  Ostrea  congesta^  Baculites  ovaius^  Ammonites  placenta,  Sea- 
phites  Conradi,  Ptyckodus  Whipplei,  &c. 

The  botanical  character  of  this  grouj)  of  plants  is,  in  all  essen- 
tial respects,  just  what  I  represented  it  to  be  in  my  letter  fo 
Meek  and  Hayden.  Among  them  are  certainly  Popxitas^  Salia^ 
Alnus,  Platanus,  Liriodendron^  FaguSj  Quercus,  &c.,  the  most  com- 
mon genera  in  our  present  forests. 

The  plant  regarded  by  Prof.  Heer  as  identical  with  Unger's 
Laurus  primigenia  is  not  a  Lauras^  but  a  Salix^  as  Prof.  Heer 
would  have  seen  if  the  specimen  had  been  sent  him,  instead  of 
an  outline  sketch.  As  I  have  before  said,  his  Populits  leuce  f  is 
not  that  species.  The  plants  which  he  caUs  Sapotaciies  and  Legu- 
minosites  are  of  doubtful  affinity,  but  certainly  not  referable  to 
these  genera.  The  latter  has  a  nervation  closely  aJlied  to  that  of 
some  of  the  Rhamnaceoe.  Phyllites  is  not,  as  Prof.  Herr  is  made  to 
say  in  Marcou's' pamphlet  on  "  American  Geology,"  "  peculiar  to 
the  Lower  Miocene,"  but  is  a  general  receptacle  for  fossil  leaves 
of  all  ages  of  which  the  botanical  affinities  are  doubtful,  just  as 
Carpolidies  is  a  general  name  for  fossil  fruits. 

It  is  greatly  to  be  regretted  that  Prof.  Heer  could  not  have 
applied  his  great  knowledge  to  the  specimens  themselves  rather 
than  to  outline  sketches ;  or,  at  least,  that  he  should  not  have 
been  permitted  to  exercise  his  excellent  judgment  unbiased  by 
erroneous  oral  testimony. 

The  remarks  of  Prof.  Heer  on  the  fossil  plants  from  the  Pacific 
coast  described  by  Mr.  Lesquereux,  are  exceedingly  interesting 
as  forming  a  new  page  in  the  botanical  history  of  American  geol- 
ogy, and  yet  the  quite  diffisrent  flora  which  has  come  under  my 
observation  from  the  Miocene  strata  of  another  part  of  the  con- 
tinent proves  that  what  he  has  predicated  of  the  flora,  and  hence 
the  climate  of  the  continent,  though  doubtless  true  of  the  region 
where  Dr.  Evans'  fossils  were  found,  is  not  of  universal  appli- 
cation. 

The  study  of  the  floras  of  the  different  geological  formations 
has  always  seemed  to  me  to  promise  much  toward  giving  us  a 
just  idea  of  the  physical  geography  of  our  continent,  during  the 
different  geological  epochs.  Acting  on  this  conviction  in  such 
parts  of  the  continent  as  I  have  visited,  the  fossil  plants  found, 
and  the  nature  of  the  sediments  containing  them — generally  the 
direct  debris  of  the  ancient  land — have  been  to  me  objects  of 
special  interest  and  attention. 

The  ffeneral  results  of  these  observations  on  the  extinct  floras 
of  North  America  may  be  very  briefly  stated  as  follows  : 

1st.  The  flora  of  the  Devonian  and  Carboniferous  epochs  in 
America  was,  in  all  its  general  aspects,  similar  to  that  of  the  Old 
World,  which  has  been  so  fully  described  ;  most  of  the  genera, 
and  a  larger  number  of  species  than  at  any  subsequent  period 
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haying  been  common  to  the  two  sides  of  the  Atlantic.  The  rela- 
tive number  of  identical  species  has,  however,  it  seems  to  me, 
been  somewhat  overrated.  In  many  of  the  species  regarded  as 
the  same  in  Europe  and  America,  the  American  plants  present 
prevalent  or  constant  characters  which  may  serve  to  distinguish 
them.  These  differences,  though  frequently  remarked  by  wri- 
ters, have  not  been  thought  to  have  a  specific  value ;  yet  it  is 
quite  certain  that  they  are  as  tangible  and  important  as  those 
which  now  separate  many  American  and  European  species  of 
recent  plants  and  recent  or  fossil  animals.  I  have  a  conviction 
that  the  progress  of  science  will  considerably  diminish  the  pro- 
portion of  identical  species ;  a  closer  scrutiny  and  more  extensive 
comparison  of  specimens  resulting  in  the  discovery  of  constant, 
though  inconspicuous  characters  which  shall  be  ultimately  con- 
ceded to  be  specific. 

It  is  true  also  that  in  molluscous  palssontology,  recent  geology 
and  botany,  the  number  of  species  common  to  the  two  continents 
has  been  considerably  reduced  of  late  years ;  a  large  number  of 
American  representatives  of  European  species  at  first  considered 
identical  from  their  striking  and  obvious  coincidences,  having, 
on  closer  study,  afforded  constant,  though  less  conspicuous 
differences. 

2d.  The  Permian,  Triassic  and  Jurassic  rocks  have  hitherto 
furnished  us  but  few  species  for  comparison,  but  the  material  is 
increasing,  and  I  have  now  on  hand  quite  a  collection  which  has 
not  yet  been  studied.  Enough  is  already  known  to  show  that 
the  great  revolution  which  took  place  in  Europe  at  the  close  of 
the  Permian  epoch  was  matched  by  a  parallel  though  less  sudden 
change  in  the  flora  of  America. 

Here  as  there  the  Lepidodendroid  trees,  the  SigiUaruB^  the 
NoeffgerathuB^  the  Aateropnyllike^  and  the  great  variety  of  ferns 
that  gave  character  to  the  Carboniferous  vegetation,  were  super- 
seded by  VoUzia^  Tceniopteris,  Oamptopieris  and  a  varied  and  beau- 
tiful Cycadaceous  flora,  in  which  were  many  species  of  ZamiteSj 
PterophyUum^  Nilssoma,  etc.,  the  representatives  of  those  of  the 
"Age  of  Grymnosperms,"  which  culminated  in  the  Jurassic  epoch 
of  Europe. 

During  this  great  interval  the  generic  correspondence  between 
the  floras  of  Europe  and  America  was  perhaps  as  plainly  marked 
as  during  the  Carboniferous  age,  but  the  relative  number  of 
identical  species  was  apparently  smaller. 

Sd.  At  the  commencement  of  the  Cretaceous  epoch  the  flora 
of  the  continent  was  again  revolutionized  and  the  vegetation  of 
its  temperate  portions  given  the  general  aspect  that  it  now 
presents. 

This  statement  will  surprise  many,  for  the  flora  generally  as- 
cribed to  the  Chalk  perioa  is  greatly  different  from  that  of  the 
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present,  linger  has  thus  represented  it,  and  Brongniart  calls  it 
a  transition  from  the  great  Cycadaceous  flora,  of  the  Jurassic 
period,  to  the  Angiospermous  flora  of  the  Tertiary.  In  Europe 
the  Cretaceous  flora  was,  apparently,  more  like  that  of  the  Lias 
and  Oolite  than  in  this  country,  for  while  the  genera  Saltx^  Acer, 
Populiis,  AlnuSy  QuercuSy  &c.,  were  then  introduced  there  as  here, 
its  general  aspect  was  modified  by  the  presence  of  numbers  of 
Cycadaceoi^  and  its  sub-tropical  character  attested  by  fan-palms. 

We  may  find  hereafter,  in  other  parts  of  the  continent  than 
those  in  which  I  have  examined  the  Cretaceous  strata,  fossils 
which  shall  assimilate  our  flora  of  that  period  more  closely  to 
that  of  Europe,  but  as  far  as  at  present,  known,  our  plants  of 
this  age  present  an  ensemble  quite  diflerent.  I  have  now  some 
sixty  to  seventy  species  of  Cretaceous  plants  collected  in  New 
Jersey,  and  in  various  parts  of  the  great  Cretaceous  area  of  the 
interior  of  the  continent,  all  of  which  indicate  a  flora  very  sim- 
ilar to  that  now  occupying  the  same  region ;  many,  perhaps  most^ 
of  the  genera  being  now  represented  in  our  forests — ^such  as  Li- 
riodendronj  PlatanuSj  Acer^  PopuliLS,  Salix,  Almis,  Famis,  &c. 
These  specimens  have  been  collected  in  localities  included  between 
the  86tn  and  41st  parallels  of  latitude,  but  range  from  the  74th 
to  the  110th  of  longitude.  Nowhere  within  this  area  have  I  yet 
detected  any  traces  of  palms  or  any  indications  of  a  tropical  cli- 
mate. At  the  base  of  the  Yellow  sandstone  series  of  New  Mex- 
ico, (Lower  Cretaceous,)  I  have  found  a  varied  and  interesting 
flora,  containing  Pterophyllum^  Nilssonia^  Camptopteris,  &c.,  with 
a  few  Angiosperm  dicotyledonous  leaves.  This  is  evidently  the 
point  of  junction  between  the  Cycadaceous  flora  of  the  Jurassic 
age  and  that  of  the  Chalk ;  for  in  the  entire  overlying  Cretaceous 
strata,  4000  ft.  in  thickness,  though  Angiospermous  leaves  are 
abundant,  those  of  Gymnospermous  plants  were  nowhere  discov- 
ered, nor  any  traces  of  palms,  either  leaves  or  stems.  The  sand- 
stones of  the  Cretaceous  series  contain  immense  numbers  of  sili- 
cified  trunks  but  they  are  for  the  most  part  coniferous. 

4th.  For  the  glimpses  I  have  obtained  of  the  Tertiary  flora  of 
North  America  I  am  mainly  indebted  to  the  kindness  of  Dr. 
Hayden,  who  has  spent  several  years  in  most  successfully  explor- 
ing the  geology,  botany  and  zoologj^  of  the  country  bordering 
the  Upper  Missouri.  Among  his  rich  collections  are  fifty  or 
more  species  of  beautifully  preserved  fossil  plants  from  the  Mio- 
cene, which  have  been  put  in  my  hands  for  examination,  and  of 
which  descriptions  will  oe  published  immediately  after  my  return 
to  Washington. 

Not  having  the  specimens,  or  my  notes  on  them,  with  me,  I 
can  speak  only  generally  of  the  flora  they  represent.  I  remem- 
ber, nowever,  tnat  they  include  species  of  Plata7itcs,--oue  of 
which  closely  resembles  Unger's  great  P.  Hercules  and  is  perhaps 
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as  large ;  Popultis,  Acer,  Castanea,  Sapindus^  Oarpinus,  Ulmics, 
Dtaspj/ros,  QuercuSj  S(ilix,  Taxodtum,  and  others  which  indicate  a 
flora  in  all  its  general  aspects  similar  to  that  now  occupying  the 
Valley  of  the  Mississippi.  A  few  plants  in  the  collection  would 
seem  to  have  required  a  somewhat  warmer  climate  than  that 
which  the  localities  where  they  are  found  enjoy  at  present ;  but 
there  are  no  pnlms  among  them,  nor  any  of  the  tropical  genera 
Clnamomum,  StercuUcu,  DombeyopsiSj  &c.,  so  common  in  the  Ter- 
tiary strata  of  Europe. 
In  the  enumeration  of  the  Miocene  plants  of  the  Pacific  coast, 

f'ven  by  Mr.  Lesquereux  in  the  May  number  of  this  Journal,* 
find  also  evidence  of  a  marked  and  interesting  diflTerence  of 
temperature  during  the  Tertiary  epoch,  in  different  parts  of  the 
North  American  continent,  under  the  same  parallels  of  latitude. 
Mr.  Lesquereux  finds  in  Dr.  Evans's  collection  Palms  Salishuria, 
Cinamomum,  &c.,  which  indicate,  at  least  a  sub-tropical  climate ; 
a  flora  quite  unlike  that  from  the  Miocene  of  the  Upper  Missouri, 
although,  as  he  remarks,  similar  to  that  of  the  Miocene  of  Europe. 

I  am  tempted  to  dwell  for  a  moment  on  the  interesting  glimp- 
ses of  the  physical  geography  of  our  continent  in  geological  times, 
which  these  facts  and  others  that  have  come  under  my  observa- 
tion afford ;  for,  to  you,  who  have  done  so  much  toward  the  elu- 
cidation of  its  geological  history,  this  cannot,  I  am  sure,  be  a  mat- 
ter of  indifference,  but  my  letter  has  already  grown  to  an  unrea- 
sonable length.  Let  me  then  close  with  a  few  generalizations, 
referring  you  to  my  reports  for  all  details  of  fact  sustaining  them. 

1st.  A  large  continental  area  occupied  the  place  of  the  interior 
of  North  America  from  the  earliest  Palaeozoic  ages. 

2d.  During  the  Carboniferous  epoch  this  land  sustained  a  veg- 
etation similar  to  that  of  the  Coal  period  of  Europe  and  Eastern 
America,  though  far  less  varied. 

3.  Through  the  Triassic  and  Jurassic  ages  the  sediments  from 
the  land  were  strikingly  like  in  mineral  character  to  those  of  the 
same  age  in  the  Old  World :  and  the  flora  was  characterized  by 
a  preponderance  of  Cycadaceous  plants,  analogous  to  those  of  the 
Jurassic  of  Europe. 

4th.  In  the  Cretaceous  age,  the  central  nucleus  of  the  con- 
tinent was  sufficiently  extensive  to  furnish  from  its  ruins  arena- 
ceous sediments  that  now  cover  more  than  half  a  million  square 
miles.  These  sediments  contain  vast  deposits  of  carbonaceous 
matter,  mainly  derived  from  the  land  plants  which  covered  the 
continent.  As  far  south  as  lat.  85°  these  plants  were  for  the 
most  part  Coniferous  or  Angiospermous,  and  included  many  gen- 
era now  characteristic  of  temperate  climates. 

Through  the  Tertiary  epocn  our  continent  had  nearly  the  form 
and  area  it  now  has,  the  Tertiary  deposits  merely  skirting  its 

♦  xwu,  [2],  861. 
SECOND  SERIES,  Vol.  XXIX,  No.  86.~IIARCH,  I86a 

28 


Digitized  by 


Google 


918    Dr,  HildretVs  Meteorological  Journal  of  Marietta,  Ohio, 

borders.  The  Marine  Tertiaries  are  nearly  limited  to  the  shores 
of  the  present  ocjeans,  while  the  patches  of  strata  of  that  age 
found  nearer  the  centre  of  the  continent  are  all,  so  far  as  I  have 
observed  or  heard,  of  fresh  water  or  estuary  origin.  Between 
the  western  base  of  the  Sierra  Nevada  and  the  Mississippi  there 
are,  I  believe  no  Tertiary  beds  not  of  this  character,  and  the  lar- 
ger part  of  the  great  central  plateau  has  never  been  covered  with 
Tertiary  or  Drift  sediments,  but  has,  since  the  close  of  the  Cre- 
taceous epoch,  been  as  now,  dry  land. 

The  facts  which  I  have  enumerated  seem  to  indicate  that  over 
this  ancient  land  the  isothermal  lines  were  curved  much  as  now, 
and  that  during  the  Tertiary  ages  there  was,  perhaps,  as  great 
a  diflference  between  the  climate  of  the  Pacific  and  Atlantic 
water  sheds  as  exists  at  present. 


Art.  XXI. — Abstract  of  a  Meteorological  Journal,  kepi  at  Marietta^ 
Ohio:  lat  39°-25  N.  and  Ion.  4°-28  W.  of  Washington  City; 
by  S.  P.  HiLDRETH,  M.D.— For  1859.— [Thirty-third  annual 
report.] 
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^^ Remarks  on  the  seasons, — ^The  mean  temperature  for  the  year 
1869  is  53*38,  which  is  somewhat  above  the  average  for  this 
locality. 

The  amount  of  rain  and  melted  snow  is  48-55  inches.  The 
*averaffe  in  a  series  of  years,  being  forty-two  inches,  falling  occa- 
sionally to  thirty-two  inches,  and  again  rising,  as  in  1858,  to 
near  sixty-two  inches,  so  that  our  climate  is  quite  variable  in 
this  respect  The  number  of  cloudy  days  bear  testimony  to  the 
humidity  of  the  year. 
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Winter. — ^The  mean  of  the  winter  months  is  87**'14,  which 
may  be  considered  very  mild  for  this  latitude.  The  thermom- 
eter was  at  no  time  as  low  as  zero,  bo  that  it  did  not  make  ice 
sufficiently  thick  for  filling  ice  houses,  only  two  or  three  inches 
being  the  extent  of  the  best,  and  the  main  supply  for  sunmier 
use  was  brought  from  the  heads  of  the  Muskingum  river.  Steam 
boats  were  laid  up  only  a  few  days,  by  the  floating  ice,  during 
the  winter.  In  the  eastern  states  the  cold  was  excessively  se- 
vere. On  the  tenth  of  January,  after  a  great  snow  storm  on  the 
e^;hth  of  that  month,  extending  from  the  borders  of  Pennsylva- 
nia to  Maine,  the  mercury  s\uSs.  in  Salem,  Mass.,  to  28°  below 
zero,  in  the  city  of  New  York  to  11°  below,  and  at  OgdeM- 
buigh,  N.  Y.,  to  —38°.  The  extreme  cold  on  the  Atlantic  coast 
was  said  to  be  greater  than  at  any  time  during  the  last  seventy 
years. 

Spring. — The  mean  for  the  spring  months  is  55°-90,  an  un- 
usual high  range,  being  nearly  four  degrees  above  1858,  and 
more  than  ten  above  1857,  that  being  only  45°-89,  so  that  there 
is  a  wide  range  in  the  temperature  of  our  springs,  which  is  most 
strikingly  apparent  in  the  blossoming  of  trees,  especially  that 
of  the  peach,  there  being  a  variation  of  not  less  than  forty  days 
in  the  opening  of  the  fruit  buds  of  this  highly  prized  tree.  The 
later  the  bloom  is  retarded  the  greater  the  cnance  for  a  crop, 
but  so  variable  is  the  climate  of  southern  Ohio,  that  only  one 
season  in  three  can  be  counted  on  for  the  production  of  this  de- 
licious fruit.  The  apple  crop  is  rather  more  certain,  and  yet 
nearly  every  other  year  is  a  failure  from  the  blighting  effects  of 
late  spring  frosts.  But  for  this  drawback  it  would  be  one  of  the 
most  productive  countries  in  the  world  in  fruit,  and  the  valley 
of  the  Ohio  as  celebrated  pomologically  as  it  now  is  for  the  growth 
of  Indian  corn.  The  unusual  heat  of  the  spring  is  chiefly  at- 
tributable to  the  month  of  May,  which  was  67  '20,  or  six  degrees 
above  the  average  temperature,  which  is  sixty -one  degrees.  The 
heat  was  nearly  that  of  June,  and  rarely  experienced,  as  there  is 
commonly  a  difference  of  ten  or  twelve  degrees  in  these  two 
months.  The  peach  was  in  blossom  this  year  on  the  28th  of 
March,  and  the  apple  on  the  12th  of  April.  In  1857  the  peach 
opened  on  the  2nd  of  May,  and  the  apple  on  the  9th. 

Summer. — The  mean  of  the  summer  months  is  71°19,  which 
is  not  much  below  the  average,  notwithstanding  the  uncommonly 
low  temperature  of  June.  The  unprecedented  occurrence  of  a 
severe  and  destructive  frost  as  late  as  the  fifth  of  June  over- 
whelmed the  country  with  fear  and  astonishment;  at  a  period  in 
the  growth  of  wheat  usually  considered  as  past  all  danger  of 
this  kind,  a  sudden  change  of  temperature  in  one  night  spread 
destruction  and  ruin  to  a  large  portion  of  the  fields  of  this  im- 
portant cereal  over  all  the  central  portions  of  the  valley  of  the 
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Ohio,  and  extending  from  Iowa  to  northern  New  York.  Indian 
corn  shared  largely  in  this  calamity.  The  warmth  of  May  had 
hastened  the  growth  of  this  plant  in  many  fields  to  the  height 
of  twelve  or  eighteen  inches.  In  all  such  cases  the  fields  had  to 
be  replanted,  but  wh^re  it  was  only  a  few  inches  above  the  sur- 
face it  recovered  from  the  injury,  and  produced  a  fair  crop.  The 
wheat  being  in  full  head,  and  much  of  the  grain  in  the  milk,  was 
entirely  ruined.  Potatoes  were  badly  frosted,  but  in  a  good  mea- 
sure regained  a  healthy  state.  Peaches  and  apples,  which  in  most 
orchards  had  attained  the  size  of  almonds,  were  so  much  dam- 
aged as  to  fall  from  the  trees  in  a  few  days,  and  only  certain 
favored  localities  ripened  any  fruit.  So  serious  an  injury  from 
untimely  frost  has  not  been  experienced  since  the  first  settlement 
of  the  state  in  1788.  In  the  year  1884,  severe  frosts  visited  Ohio 
as  late  as  the  middle  of  May,  but  the  wheat  crop  was  not  so  far 
advanced,  being  only  in  blossom,  and  by  throwing  up  new  stalks 
from  the  uninjured  roots,  produced  finally  an  abundant  harvest. 
Providentially  the  autumnal  frosts  of  1859  were  retarded  until 
near  the  close  of  October,  and  the  late  planted  fields  of  corn 
were  fully  matured,  to  the  great  delight  and  wonder  of  the  hus- 
bandman, for  the  failure  of  this  grain  would  be  a  more  serious 
calamity  than  that  of  wheat,  as  both  man  and  beast  largely  de- 
pend on  it  for  sustenance. 

Autumn, — The  mean  for  the  autumnal  months  is  52°-71,  which 
is  rather  below  the  average,  but  was  sufficient  to  ripen  all  the 
late  crops.  Sweet  potatoes  were  uncommonly  good  in  quality, 
and  abundant  in  quantity.  Buckwheat  was  largely  cultivated, 
partly  in  place  of  the  common  grain,  and  produced  a  great  yield. 
The  Catawba  and  other  grapes  ripened  well,  and  abounded  in 
saccharine  principle,  so  necessary  in  making  good  wine.  The 
smaller  fruits  were  plentiful,  so  that  on  the  whole  we  have  more 
cause  to  be  thankful,  rather  than  to  complain  of  the  dealings  of 
Providence  in  the  past  year. 

Floral  Cakndar^  <tc, — February  25th,  Bluebird  heard ;  27th, 
Yellow  garden  crocus  in  bloom ;  March  4th,  Many  birds  of  passage 
seen  and  heard;  9th,  White  crocus;  12th,  Hepatica  triloba; 
14th,  Golden  bell  or  Forsy  thia  viridis,  Acer  rubrum,  (Red  maple), 
Ulmus  Americana;  16th,  Hepatica  acutifolia;  21st,  Grass  quite 
green  in  pastures;  22d,  Magnolia  conspicua,  Claytonia  Virg. ; 
26th,  Red  cherry.  Balm  of  Gilead,  and  Sugar  maple;  27th, 
Crown  Imperial;  28th,  Peach  tree.  Red  Pyrus  Japonica,  Hya- 
cinths; 29th,  San gui nana  Canadensis;  31st^  Gt)oseberry. — April 
1st,  June  berry;  2d,  Dandelion,  Pink  colored  Pyrus-Japon- 
ica,  Cherry  and  Plum,  Primroses;  4th,  Flowering  almond. 
Anemone  nemorosa ;  5th,  Phlox  divaricata,  Diely tra  cucul. ; 
7th,  Annona  triloba,  Papaw;  11th,  Burgundy  pear,  Trillium 
grandiflorum ;  12th,  Double  flow.-Peach,  Siberian  crab,  Spiraea 
prunifolia,  Cercis  Canadensis,  or  Red  bud ;   13th,  Apple  tree ; 
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14th,  Chickasaw  plum,  Strawberry,  Sedum  tematum;  17th, 
White  ash  tree ;  22d,  Cornua  Florida ;  24th,  Dodecatheon  Amer. ; 
27th,  Harebell;  28th,  Vernal  snow  drop;  30th,  Tulips.— May 
2d,  Tree  peony,  var.  oapaw ;  4th,  Haw  tree,  Dicentra  spectabi- 
lis;  5th,  Mountain  asn,  Aquilegia  Canad. ;  6th,  Magnolia  tri* 
petala,  Yibumum,  (Snow  ball);  8th,  European  Horse  chestnut; 
10th,  Bose  colored  peony.  Yellow  Harrison  rose;  12th,  Black- 
berry and  Bobinia  Fseudacacia ;  15tb,  Bose  Acacia  and  Annual 
roses;  16th,  Iris  Persica,  Crimson  peony;  17th,  Purple  peony; 
18th,  Moss  rose;  19th,  White  peony,  also  several  new  peonies 
from  seed  planted  five  years  ago,  bloom  first  time ;  2lst,  Peas  on 
table,  planted  in  January;  22d,  Syringa  Philadelphica,  Straw- 
berry ripe;  24th,  Bulbous  Iris;  26th,  Foliage  of  trees  unusually 
rich  and  fine;  27th,  Fragrant  peony,  and  large  rose  colored; 
28th,  Linoceraflexuosa;  30th,  Erigeron  annuum. — Junel,  Star 
of  Bethlehem ;  2d,  Common  cherry, '  ripe ;  5th,  Severe  frost, 
killing  wheat,  corn  and  fruit,  made  ice  in  a  bowl  of  water,  half 
an  inch  thick,  a  few  miles  west  of  Marietta;  12th,  Canterbury 
bell  in  bloom ;  19th,  Red  raspberry  ripe ;  28d,  Pennsylvania  lily 
in  bloom ;  27th,  Wheat  harvest  begins  in  fields  that  escaped  the 
frost,  on  high  hills,  or  where  protected  by  the  fog  fi^om  the 
rivers ;  28th,  June  apple  ripe. — July  5th,  Chestnut  tree  in  bloom ; 
8th,  Sweet  bough  apple  and  Gravenstein  ripe ;  12th,  Gladiolus 
flori ;  18th,  Blackberry  ripe,  but  a  large  portion  destroyed  by 
frost,  American  broom  in  bloom. — August  8th,  Catherine  pear 
ripe;  18th,  Watermelon  ripe. — ^September  1,  St  Michael  pear; 
15th,  Seckel  pear  fully  ripe. 

In  every  month  during  the  past  year  there  has  been  more  or 
less  frost,  as  in  the  year  1816. 


Akt.  XXTT. — Oeographical  Notices;  by  Daniel  C.  Gilmax. 

No.  XL 

Biographical  Sketch  of  Dr.  Karl  Ritter. — The  death 
of  Dr.  Karl  Bitter,  the  father  of  the  modern  science  of  Physical 
Geography,  and  one  of  the  most  eminent  and  beloved  of  the 
scientific  men  of  Germany,  has  already  been  announced  in  this 
Journal.  We  present  herewith  a  sketch  of  his  life,  translated 
and  condensed  from  a  highly  interesting  tribute  to  his  memory 
which  is  attributed  to  the  pen  of  Dr.  Kramer  of  Halle,  in  the 
Berlin  2jeii$chr.  fur  allgemeine  Erdkunde, 

Charles  Ritter  was  born  at  Quedlinburg  the  7lh  day  of  Au- 
gust, 1779.  His  father,  a  man  of  noble  character,  fine  feelings 
and  a  pious  mind,  was  physician  to  the  Abbess  of  the  Convent 
there,  and  was  much  esteemed  for  his  skill.  However,  in  con- 
sequence of  the  slanders  of  an  envious  individual,  he  lost  the 
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largest  part  of  his  practice,  and,  although  his  good  name  was 
restored  after  the  lapse  of  two  years,  and  his  clients  returned, 
grief  and  sorrow  had  so  heavily  weighed  upon  him  during  this 
time,  that  in  the  iuU  strength  of  manhood,  he  succumbed  to  a 
typhous  fever.  He  left  an  almost  destitute  widow  with  five 
little  children,  of  whom  the  eldest,  a  boy,  was  ten  years  of  age, 
the  fourth,  Charles,  only  five  years  old.  This  situation  of  the 
poor  widow,  a  noble  and  highly  educated  woman,  excited  the 
utmost  sympathy  of  her  neighbors.  All  endeavored,  either  by 
words,  or  in  a  more  substantial  way,  to  make  good  the  wrong 
which  had  been  done  to  her  husband.  She  found  many  sympa* 
thizers,  away  from  home.  Thus,  the  Prince  of  the  adjoining 
Bernburg  took  care  of  the  education  of  the  eldest  boy.  Salz- 
mann,  the  celebrated  educator,  a  former  ajssociate  of  Basedow, 
had  bought  Schnepfenthal,  and  was  about  to  open  an  educa- 
tional institution  there.  He  had  made  it  a  point  to  take  a  boy 
BS  his  first  pupil,  gratis.  A  notice  in  a  journal  of  the  death  of 
Dr.  Bitter  at  Quealinburg,  who  had  left  a  widow  with  five  little 
children,  first  attracted  his  attention.  Soon  after  he  sent  two  of 
his  friends  there,  to  make  the  acquaintance  of  the  children  and  to 
see  whether  there  was  a  boy  amongst  them,  that  would  conform 
to  his  wishes.  They  decided  in  fevor  of  little  Charles.  The 
mother,  though  with  a  sorry  heart,  assented,  and,  at  the  invita- 
tion of  Salzmann,  brought  the  child  herself  to  Schnepfenthal. 
She  was  accompanied  bv  one  of  her  elder  sons  and  Gutsmuths, 
then  a  candidate  of  theologv  and  instructor  of  the  children,  who 
had  not  left  them,  although  the  mother  had  declared  that  she 
was  no  longer  able  to  pay  him  his  salarv.  A  residence  of  a 
few  dajrs  in  Salzmann's  house  cemented  the  ties  of  mutual 
friendship  and  esteem,  so  that  Salzmann,  shortlv  before  their 
departure,  expressed  a  wish  to  keep  the  older  boy  also.  To 
Gutsmuths  he  proposed  to  remain  in  Schnepfenthal  as  a  teacher. 
This  had  been  a  secret  wish  of  the  mother,  but  she  did  not 
think  it  possible.  Bitter  accordingly  came  to  Schnepfenthal, 
the  first  pupil  of  the  new  institution,  and  remained  there  for 
eleven  years,  until  he  went  to  the  university.  This  lovely  spot, 
which  Kitter  always  considered  his  true  home,  was  situated  at 
one  end  of  the  *Thueringer  Wald'  and  was  surrounded  by  a 
most  charming  landscape,  having  in  one  direction  a  view  of  a 
far  extending  fertile  plain,  richly  adorned  with  cities  and  vil- 
lages ;  in  the  other,  tnere  rose  well  timbered  mountains  of  va- 
rious shapes,  intersected  by  fine  valleys.  All  around  was  ac- 
tivity and  life.  Here  he  received  from  his  early  youth  the  most 
vivid  impression  of  the  glory  of  God's  creation,  of  the  variety 
of  formations  on  the  surface  of  the  earth,  and  their  special  rela- 
tions to  the  life  upon  them.  Here  Bitter  grew  up  under  the 
guidance  of  excellent  men  and  skillful  teachers.    Those  that  ex- 
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crted  the  greatest  influence  upon  him,  were  Salzmann  himself, 
Bechstein  and  Qutsmuths,  the  latter  of  whom  continued  here 
also,  to  take  special  care  of  young  Charles,  and  probably  im- 
planted in  him  a  love  for  geographical  knowledge. 

The  method  of  instruction  was  that  suggested  by  Basedow, 
and  tried  first  in  the  Philanthropin  at  Dessau,  but  it  was  freed 
from  those  vain  and  needless  peculiarities  that  adhered  to  it 
there.  Classical  languages  were  less  studied,  but  the  most  atten- 
tion was  paid  to  all  those  sciences  and  accomplishments,  which 
stand  in  direct  relation  to  life,  and  among  these  the  modern  lan- 
guages occupied  a  more  prominent  place,  than  anywhere  else. 
To  this  an  unusual  impetus  was  given  by  scholars  from  different 
countries,  who  thronged,  soon  after  the  opening  of  the  institu- 
tion, to  Schnepfenthat  By  physical  training,  and  by  strength- 
ening the  character  and  intellect,  a  general  and  equal  develop- 
ment of  body  and  mind  were  especially  aimed  at,  and,  although 
practical  rationalism  pervaded  the  whole  institution,  darkening 
a  little  the  deepest  sources  of  true  blessings,  there  still  reigned 
piety,  love,  and  the  purity  of  high  moral  sense.  Under  these 
influences  all  those  noble  qualities  of  Bitter's  heart  atid  mind 
were  developed,  that  distinguished  him  so  much  in  after  days. 
The  future  lay  dark  before  him,  and  he  had  not  decided  upon 
his  course  in  life,  but  he  felt  a  strong  desire  to  study,  of  which 
however  there  was  as  yet  no  prospect.  His  mother,  though 
married  again  several  years  after  the  death  of  her  first  husband 
to  the  celebrated  pedagogue  Zerrenner,  was  not  able  to  provide 
for  him.  But  Providence  interposed  here  also.  A  rich  mer- 
chant from  Frankfurt  on  the  Main,  associated  with  the  large 
firm  of  Bethmann,  Mr.  Hollweg,  visited  the  institution  at  Schnep- 
fenthal  and  became  very  much  interested  in  the  young  Ritter. 
After  hearing  of  his  circumstances,  he  declared  himself  willing, 
on  the  recommendation  of  Salzmann,  to  furnish  the  necessary 
means  of  study,  upon  the  condition  however,  that  Ritter,  after 
the  completion  of  his  studies,  should  enter  Hollweg's  house  as 
instructor  of  his  children. 

So  Ritter  went,  at  the  age  of  17  years,  to  the  University  of 
Halle,  and  was  matriculated  November  2,  1796,  as  studiosus  ca- 
meralium  under  the  prorectorate  of  Curt  Sprengel.  Here  he 
remained  for  two  years.  Halle  was  then  the  centre  of  great  sci- 
entific activity.  F.  A.  Wolf  especially  was  then  in  the  height 
of  his  renown.  Ritter  did  not  pursue  a  specific  course  of  stud- 
ies, as  his  previous  education  had  not  been  directed  towards  that 
channel,  wnich  however  he  sometimes  regretted  in  later  life. 
He  often  mentions  A.  H.  Niemeyer,  to  whose  circles  he  had  ac- 
cess, and  in  whose  house  he  lived,  and  who  exercised  upon  him 
an  important  influence  in  improving  his  mind  and  inciting  him 
to  farther  study.    Niemeyer  occupied  then  a  prominent  place 
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in  the  pedagogic  world,  and  that  work  by  which  he  became 
most  known,  "Grundzuege  der  Erziehung  und  des  Unterrichts" 
(or,  Principles  of  education  and  instruction),  first  appeared  in 
1796,  and  must  have  been  of  special  interest  to  Bitter,  as  he 
was  himself  preparing  for  the  calling  of  an  instructor. 

In  1798  Bitter  left  Halle  and  entered  Hollweg's  house  as  in- 
structor of  his  four  children,  especially  of  the  two  boys,  one 
six,  the  other  three  years  old.  It  was  a  great  change  for  the 
young  man  of  19  years,  to  step  out  from  the  quiet  circles  in 
which  he  formerly  had  moved,  into  the  midst  of  a  world  quite 
unknown  to  him,  and  to  move  among  the  aristocracy  of  a  mer- 
cantile city.  He  had  to  struggle  with  many  difficulties.  But  he 
went  to  his  tisk  in  all  earnestness,  and  with  the  ardor  of  a  true 
and  powerful  mind,  conquering  all  impediments  so  completely, 
that  he  gained  results  such  as  but  few  instructors  can  boast 
of.  This  was  especially  true  in  the  case  of  hLs  younger  pupil, 
the  other  having  died  in  the  bloom  of  his  youth.  Bitter  con- 
ducted the  education  of  the  former  until  he  went  to  the  Univer- 
sity, and  this  pupil  is  the  present  minister  of  clerical,  educa- 
tional and  medicinal  affairs  in  Prussia,  von  Bethmann-Hollweg. 
Equally  successful  was  he  in  the  education  of  a  son  of  the  cele- 
brated S.  Th.  Soemmering,  and  out  of  this  relation  of  teacher 
and  pupil  grew  the  most  intimate  friendship  and  love,  which 
lasted  for  life.  During  his  stay  in  Hollweg's  house  Bitter  came 
in  contact,  and  even  into  nearer  relations,  with  many  eminent 
men,  and  by  the  intercourse  with  them  his  ideas  expanded  and 
became  freer  and  more  independent.  Amongst  those  that  ex- 
erted the  greatest  influence  in  this  respect,  S.  Th.  Soemmering 
must  be  mentioned  above  all,  a  man  of  great  genius  and  deep 
scientific  knowledge.  Bitter  thus  speaks  of  him  in  the  intro- 
duction to  the  S3Cond  edition  of  his  ^  Erdkunde  :'  *  If  in  the  ex- 
planation of  the  laws  of  the  geographical  relationship  of  all 
animated  nature  there  should  be  prominent  some  interesting 
opinion  and  view,  then  the  author  is  indebted  for  this  whole 
tendency  of  investigation  to  the  long,  instructive,  and  I  say  it 
with  pride,  familiar  intercourse  with  a  noble  man,  S.  Th.  Soem- 
mering, a  man  who  is  an  honor  to  his  century  and  nation ;  for 
his  spirit  filled  others  also  with  the  premonition  of  the  depth  of 
nature,  which  his  own  genius  had  penetrated  into  its  most 
hidden  mysteries.'  Bitter  was  also  befriended  at  Frankfort  by 
J.  Gr.  Ebel,  the  author  of  the  classical  work  on  Switzerland.  This 
was  not  only  of  the  highest  importance  for  him  during  his  re- 
peated travels  to  Switzerland  in  relation  to  the  knowledge  of 
this  country,  but  it  also  impelled  him  to  farther  study.  Bitter, 
speaking  of  Ebel,  says  in  the  above-mentioned  introduction : 
*  What  the  present  work  may  have  of  vivacity  and  warmth,  it 
owes  to  an  intercourse  of  many  years  with  this  excellent  man 
at  the  time  I  commenced  it' 
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Bitter's  mind  moreover  was  much  aroused  by  the  daily  inter- 
course with  men  of  equal  aim,  and  inspired  with  the  same  ardor 
for  the  education  of  youth,  such  as  b.  Mieg  and  J.  B.  Engel- 
mann.  Besides  he  sometimes  came  into  transient  but  important 
intercourse  with  men  of  eminence  who  travelled  through  Frank- 
fort He  met  (to  mention  only  a  few  names)  Alexander  von 
Humboldt  and  Leopold  von  Buch  in  Hollweg's  house.  But 
even  life  itself  in  this  old  interesting  city,  uniting  so  many  in- 
structive elements,  showing  so  many  different  relations  of  a 
most  various  character,  ana  being  situated  in  the  midst  of  the 
district  of  the  largest  river  in  Germany,  always  invited  to  new 
observations,  wanderings  and  study. 

Bitter"  used  with  the  greatest  ardor  all  these  opportunities  to 
acquire  information.  The  time  of  his  sojourn  at  Frankfort  was 
a  time  of  the  most  various  studies.  So  he  applied  himself  with 
much  zeal  to  the  classics,  and  read  with  the  assistance  of  his 
friends,  F.  C.  Matthiae  and  J.  F.  Grotefend,  then  at  the  head 
of  the  gymnasium  at  Frankfort,  the  most  important  works  of 
the  Greeks  and  Bomans,  but  the  tendency  of  his  mind  towards 
geography  always  appeared  with  marked  prominence.  In  order 
to  become  entirely  at  home  in  this  department,  he  not  only  stud- 
ied thoroughly  the  most  important  works  on  the  subject,  but  he 
also  made  observations  of  his  own  in  frequent  excursions  to  dif- 
ferent parts  of  the  country.  The  ability  to  draw  with  the  great- 
est ease  those  objects  in  a  landscape  which  were  important  to 
him,  and  so  to  fix  them  forever,  was  of  much  service  to  him. 
He  always  brought  a  number  of  characteristic  sketches  home 
from  his  journeys,  which  served  both  for  himself  and  othera  as 
illustrations  of  his  observations.  This  tendency  towards  geog- 
raphy was  manifested  in  his  first  contributions  to  the  *Neuen 
Kinderfreund,'  edited  from  1803-1806  by  Engelmann  in  connec- 
tion with  his  pedagogic  friends,  but  it  became  yet  more  a[>par- 
ent,  when  in  1806  he  published  his  six  charts  of  Europe,  and 
not  long  after,  in  1811,  when  his  geography  of  Europe  (2  vols.) 
appeared.  In  both  works  the  peculiarity  of  his  geographical 
perception  is  thus  early  indicated.  They  are  the  groping  essays, 
the  incunabula  of  what  was  lying  in  his  mind.  But,  before  his 
ideas  could  come  to  maturity  and  light,  other  preparations  were 
to  be  made.  As  such,  in  different  respects,  must  be  considered 
the  journeys  which  he,  from  the  year  1807,  repeatedly  under- 
took with  his  pupils  to  Switzerland  and  Italy,  and  the  last  of 
which,  commenced  in  1811,  comprised  several  years.  These 
travels  must  indeed  have  been  a  rich  source  of  instruction  to 
his  observing  and  powerful  mind,  that  was  so  well  prepared 
and  matured  by  assiduous  study  and  labor.  Just  these  countries 
are  the  most  expressive  representations  of  the  most  important 
and  most  various  geographical  types  which  Europe  has  to  show. 
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Switzerland,  the  most  important  parts  of  which  he  crossed  in 
different  directions,  impressed  him  deeply  with  the  grandeur  and 
glory  of  a  majestic  and  infinitely  rich  nature,  which  invited  ir- 
resistibly to  the  study  of  this  gigantic  structure.  Italy,  on  the 
other  hand,  which  he  passed  through  down  to  its  southern  point 
towards  Sicily,  furnished  him  important  information  in  reference 
to  volcanic  activity,  exhibited  to  him  the  relation  of  land  to  aeai 
showed  the  effects  of  climatic  differences  and  the  close  connec- 
tion of  the  nature  of  the  country  with  the  development  of  ita 
people.  Those  treasures  of  art,  which  Italy  possesses  so  abund* 
antly  above  all  other  countries,  must  have  added  their  proper 
share  also  to  his  store  of  knowledge  laid  up  in  his  naturall}*  fine 
and  carefully  educated  mind. 

During  his  travels  in  Switzerland  he  met  many  men  of  eni* 
inence  and  note;  amongst  them  Pestalozzi,  von  Tuerk,  Niederer 
and  many  others  of  that  district.  He  spent  many  happy  and 
instructive  hours  in  their  society,  and  between  him  and  many 
of  them  a  mutual  friendship  was  established.  He  always  re- 
membered Pestalozzi,  whom  he  often  visited  at  Iferten,  with 
reverence  and  gratitude,  and  had  a  picture  of  him  in  full  length 
in  his  study. 

The  most  important  point  in  Switzerland  for  him  was  GenevEi 
where  he  remained  from  the  middle  of  the  year  1811  for  more 
than  twelve  months.  This  city  was  then  particularly  noted  for 
the  active  part  it  took  in  the  cultivation  of  science,  especially 
natural  science,  and  was  much  distinguished  by  the  fine  tone  of 
its  society.  Saussure,  the  first  man  of  the  city  and  the  state, 
had  shortly  before  died,  and  his  pupils,  men  of  European  fame, 
such  as  M.  A.  Pictet,  de  CandoUe  and  others,  were  considered 
the  centres  of  the  higher  circles.  With  the  first,  Bitter  became 
very  intimate  and  to  him  he  owes  many  valuable  hints.  St  Ger* 
vais,  close  at  the  foot  of  Mont  Blanc,  was  another  very  interest- 
ing point  for  Hitter,  as  it  offered  to  him  an  opportunity  of  ob* 
serving  the  nature  of  high  mountains  in  all  their  details.  From 
this  spot  he  made  that  tour  around  the  Mont  Blanc,  of  which  he 
gives  such  an  interesting  and  instructive  description,  in  explana- 
tion of  the  bas-relief  executed  by  Kummer. 

During  his  travels  in  Italy,  lEloine  most  especially  attracted 
his  attention.  It  was  not  only  the  centre  of  numerous  monu- 
ments of  history  and  art,  but  he  also  met  here  men  like  Thor- 
waldsen,  Overbeck,  Cornelius,  and  others,  who  by  their  geniui 
and  love  for  the  arts,  had  raised  them  again  to  a  most  flourish- 
ing state.  By  intercourse  with  such  men,  Eitter^s  insight  into 
tiie  nature  of  Art  was  much  enlarged. 

Thus  variously  enriched,  he  returned  home,  and  soon  com- 
menced that  work,  which  was  the  chief  production  of  hia  whole 
life,  and  which  will  make  his  memory  immortal.    In  order  to 
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prepare  it,  he  went  in  1814  to  Goettingen  with  his  two  pupils, 
who  at  that  time  were  beginning  their  academical  studies.  Here 
he  used  all  the  means  of  learning  within  his  reach,  he  searched 
oat  the  rich  treasures  of  the  library,  was  in  active  intercourse 
with  the  masters  of  science,  (Hausmann  especially  was  dear  to 
him,)  and  did  not  disdain  to  enter  again  as  a  student  the  auditor 
riums  of  the  professors  and  to  hear  lectures  on  the  most  various 
subjects.  After  a  residence  of  two  years  he  went  to  Berlin 
(1816)  and  there  gave  his  work  its  last  finish,  after  which  it  was 
put  to  press.  Next  year  he  went  again  to  Goettingen  to  super- 
intend the  publication  of  his  work,  of  which  the  first  part 
in  1817  with  the  title,  *Erdkunde  im  Verhaeltniss  zur  Natur 
und  Geschichte  des  Menschen  oder  allgemeine  ver^leichende 
Geographie  als*sichere  Grundlage  des  Studiums  und  des  Unter' 
richts  m  physikalischen  und  historischen  Wissenschaften,'  or, 
Geography  in  relation  to  the  nature  and  history  of  man,  or  gen- 
eral comparative  geography  as  a  safe  foundation  in  studying  and 
teaching  physical  and  historical  sciences.  In  this  work  ^eogra« 
phy  had  been  entirely  remodelled  and  changed.  It  had  mdeed 
oeen  raised  to  the  rank  of  a  true  science,  constituting  the  link 
between  the  natural  sciences  and  history.  The  first  part  con- 
tained Africa  and  part  of  Asia ;  a  year  after,  the  second  part  ap- 
peared, which  completed  Asia. 

We  abstain  firom  giving  a  detailed  description  of  this  work, 
as  it  is  well  known,  and  as  the  method,  in  which  geographi- 
cal matter  is  treated  here,  has  been  adopted  throughout  the 
whole  scientific  world.  Hitter's  aim  is  briefly  indicated  by  its 
title ;  a  more  detailed  account  of  its  leading  ideas  however  is 
ffiven  by  himself  in  his  introduction  to  the  second  edition  of  the 
first  volume,  which  appeared  in  1822.  Hitter's  intention  was, 
to  give  with  the  greatest  accuracy  a  vivid  image  of  the  forma- 
tion of  the  superficies  of  the  earth  in  its  horizontal  and  vertical 
dimensions  by  means  of  a  conscientious  and  careful  use  of  all 
existing  sources,  and  to  represent  and  explain  the  characteristic 
qualities  of  its  parts  and  their  relation  to  each  other  and  to  the 
whole  earth,  but  at  the  same  time  to  make  it  serve  as  a  substra- 
tum of  all  animated  nature,  and  as  a  foundation  and  eondition 
of  the  development  of  the  different  nations  and  the  whole  hu- 
man species  in  their  manifold  mutual  relations  to  one  another. 

This  was  a  stupendous  task,  but  Ritter  performed  it  marvel- 
lously well.  Its  execution  required  a  comoination  of  great  and 
varied  talents,  such  as  rarely  ever  have  been  or  will  be  founds 
cultivated  by  deep  and  assiduous  study.  In  it  we  see  power- 
ful and  truly  ingenious  displays  of  general  geographical  intui- 
tion and  combination,  we  perceive  a  care,  that  indefatigabiy 
penetrates  into  the  deepest  recesses  and  most  minute  details, 
we  find  evinced  an  extensive  knowledge  of  the  natural  sciences 


Digitized  by 


Google 


228  Creographical  NoUces. 

and  a  perfect  command  of  extensive  historical  materials,  and 
lastly,  a  truthfulness  and  thoroughness  of  learned  inquiry  com- 
bined with  the  rare  gift  of  a  rich,  fresh,  vivid  and  expres- 
sive representation.  Truth  and  knowledge  of  the  living  God 
Mfere  the  springs  that  actuated  his  mind  and  after  which  he  as- 
pired. Hence  his  humility,  hence  his  close  and  perfect  applica- 
tion, his  concentration  upon  the  subject  before  nim.  No  diffi- 
culty ever  deterred  him  in  his  investigations,  although  the  mat- 
ter before  him  was  continually  and  vastly  accumulating.  His 
work  was  to  him,  as  he  wrote  in  his  diary,  when,  after  a  long 
interruption,  he  again  commenced  his  labor,  *his  song  of  praise 
to  the  Lord.' 

When  Ritter  had  completed  the  first  two  volumes  of  his 
geography  (Erdkunde),  in  connection  with  a  work  that  was  the 
direct  result  of  his  Asiatic  studies,  *Vorhalle  Europaeischer 
Voelkergeschichten  vor  Herodotus  um  den  Kaukosus  und  an 
den  Gestaden  des  Pontus,'  or,  *  Vestibule  of  the  history  of  Eu- 
ropean nations  before  Herodotus  around  the  Caucasus  and  at  the 
shores  of  the  Pontus,'  he  received  in  the  year  1819  a  call  to  be 
Professor  of  history  at  the  Gymnasium  of  Frankfort.  In  the 
fall  of  the  same  year  he  married.  In  September  1820  he  ac- 
cepted a  call  as  Professor  extraordinarius  of  history  in  the  Mili- 
tary School  and  the  University  of  Berlin. 

At  Berlin  the  second  half  of  his  life  commences,  and  here 
the  richest  fruits  of  his  former  labors  and  preparations  matured. 
Berlin  \Yas  indeed  the  most  favorable  city  for  such  an  object  as 
he  had  in  view.  Nowhere  were  the  means  for  study  and  in- 
struction so  abundantly  and  generally  supplied.  Both  the  Uni- 
versity and  the  Military  School  displayed  great  scientific  activity, 
which  was  kept  alive  by  eminent  scientific  men,  into  whose 
circle  Ritter  soon  entered  as  a  highly  esteemed  member.  His 
lectures  were  soon  well  attended  at  both  institutions.  Besides 
he  kept  up  an  active  intercourse  with  other  scientific  celebrities, 
among  whom  Leopold  von  Buch,  but  especially  Alexander  von 
Humboldt  may  be  mentioned,  whom  he  highly  esteemed,  and 
with  whom  he  lived  on  terms  of  the  most  intimate  friendship. 
Moreover,  Hitter  lived  here  in  the  midst  of  his  nearest  relations; 
one  brother  lived  in  Berlin,  another  near  the  city,  and  among 
his  dearest  friends,  was  his  former  pupil,  HoUweg,  then  also  pro- 
fessor at  the  University.  All  this  encouraged  nim  much,  and 
instigated  him  in  various  ways  to  still  farther  study  and  advance- 
ment. Hitter's  activity  was  now,  besides  the  duties  of  his  office, 
chiefly  directed  towards  preparing  a  second  edition  of  his  Erd- 
kunde,  of  which  the  first  volume  appeared  in  the  year  1822. 
It  was  much  enlarged  and  in  every  respect  more  complete  than 
in  the  first  edition,  although  now  only  comprising  Africa.  The 
continuation  of  this  work  however  suffered  a  long  interruption 
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and  the  cbief  reason  for  it  was,  that  his  official  duties  claimed 
his  attention  more  and  more.  Accordingly  he  entered,  though 
only  for  a  short  time,  as  a  member,  the  scientific  examining 
commission  for  history  and  geography,  and  soon  after  the  death 
of  his  friend  Woltmann  he  also  undertook  the  historical  lectures 
at  the  Military  School. 

In  1825  he  was  appointed  Director  of  Studies  to  the  corps  of 
cadets.  Besides,  he  instructed  Prince  Albrecht  of  Prussia  in  his- 
tory for  many  years,  and  received,  especially  during  the  winter 
months,  frequent  invitations  from  the  Crown-Prince  to  lecture 
on  history  and  geography  before  him  and  some  of  his  nearest 
relatives  and  friends.  Similar  invitations  came  also  from  other 
sidec^  and  he  very  often  complied  with  them.  Thereby  a  very 
considerable  part  of  his  time  and  strength  was  claimed,  as  he 
was  always  wont  to  apply  the  utmost  care  and  scrupulousness 
to  all  his  subjects.  Nevertheless  by  his  extraordinary  diligence, 
which  was  a  necessity  to  him,  assisted  by  a  robust  healthy  body 
and  by  his  coUectedness  and  freshness  of  mind,  he  still  found 
leisure  to  work  and  to  promote  and  advance  his  scientific  labors, 
which  were  never  lost  sight  of.  The  external  fruits  of  these 
labors  were  however  confined  in  that  period,  to  his  reports  in 
the  Academy  of  Science,  of  which  he  was  a  member  after  1822, 
and  to  brief  essays,  like  the  one  on  India  in  the  Berlin  Almanac 
for  1824.  Many  of  the  results  of  his  studies  were  communica- 
ted to  the  geographical  society,  which  he,  in  1828,  had  founded 
in  connection  with  several  friends,  and  of  which  he  was  the 
chief  supporter.  Those  travels  which  he  regularly  undertook 
during  the  long  fall  vacations  were  of  the  highest  importance 
for  him  in  every  respect.  They  not  only  served  him  for  bodily 
and  mental  recreation,  but  were  also  very  useful  for  the  advance- 
ment  of  his  geographical  studies,  whether  he  was  occupied  in 
the  observation  of  nature  itself,  or  by  investigations  in  import- 
ant geographical  centres,  as  Vienna,  Paris,  London,  and  other 
]ilace8.  These  journeys  extended  in  very  diflferent  directions 
over  the  countries  of  Central  Europe  and  sometimes  occupied 
the  larger  part  of  snmmer.  The  most  extensive  and  important 
were:  a  tour  to  Greece,  Constantinople,  through  Bulgaria,  Wal- 
lachia,  Sieben-Burgen  and  Hungary ;  repeated  travels  to  Paris, 
through  the  southern,  and  at  another  time,  western  part  of 
France,  and  the  Pyrenees;  through  Belgium  and  Holland; 
through  Denmark,  Sweden  and  Norway.;  to  London,  and  through 
a  part  of  England.  He  often  visited  and  explored,  but  alwavs 
in  different  directions  and  with  different  oojects,  the  middfle 
and  southern  part  of  Germany,  the  system  of  the  Alps  in  its 
different  parts,  Switzerland,  and  the  northern  part  of  Italy.  The 
results  of  these  journeys  were  a  great  variety  of  impressions 
and  observations  (mostly  recorded  and  narrated  in  his  detailed 
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and  bi^hly  interesting  letters  to  his  family),  oral  oommtinica- 
tions  of  a  most  varied  character,  and  the  establishment  of  mani- 
fold personal  relations  and  connections. 

In  the  year  1881,  Bitter  withdrew  from  all  business  and  labor 
foreign  to  his  geographical  studies.  He  felt  that  if  he  would 
advance  geographical  science,  which  he  considered  the  task  of 
his  life,  he  must  concentrate  his  powers.  Thus,  when  he  again 
had  leisure,  the  fruits  of  his  studies  became  more  apparent. 
There  now  appeared,  from  the  year  1832,  in  quick  succession, 
tiiat  series  of  volumes  on  Asia,  of  which  he  concluded  the  nine- 
teenth  a  few  weeks  before  his  death.  This  work  will  be  a  last- 
ing monument  of  his  genius,  and  a  standard  work  for  all  ages, 
however  great  the  progress  of  geographical  science  may  be  here- 
after. 

The  author's  name  grew  in  proportion  with  the  progress  of 
the  work,  his  acquaintances  increased  in  all  civilized  countries 
of  the  world,  and  his  influence  upon  the  course  of  geographical 
investigation  and  science  was  greatly  augmented.  He  became 
one  of  the  most  important  personal  centres  for  the  science,  since 
he  possessed  an  immense  store  of  knowledge,  and  a  sound  judg- 
ment, and  took  a  most  active  interest  in  all  questions  relating  to 
this  subject.  He  entered  into  everything,  even  if  trifling  or 
troublesome,  with  an  amiability  and  urbanity  that  never  tired. 

He  received  marks  of  acknowledgment  and  distinction  of  all 
kinds.  Most  of  the  learned  societies,  in  and  out  of  Europe, 
made  him  a  member,  many  Orders  were  given  to  him,  and  nis 
Sovereign  gave  him  frequent  proofs  of  his  personal  favor  during 
the  many  years  of  his  residence  at  Berlin.  Bitter  occupied  un- 
doubtedly, as  savant  and  author,  one  of  the  most  exalted  posi- 
tions among  his  contemporaries.  But  he  was  not  less  ffreat  as  a 
teacher  also.  There  were  few  lecturers  who  exercised  such  an 
invariable  power  of  attraction  as  he  did.  When  in  1820  he 
first  announced  his  lectures  on  general  geography,  no  hearers 
came  forward,  and  in  the  course  of  the  term  only  a  few  pre- 
sented themselves.  Bitter  began  his  lectures,  but  even  in  the 
next  semester  hearers  were  yet  scarce,  and  this  must  not  be 
wondered  at,  as  but  a  few  of  the  students  had  heard  anything 
of  Bitter,  and  the  ffreat  majority  of  them  considered  geography 
as  something  hardly  worth  the  hearing.  This  state  however 
soon  changed,  and  already  in  1823  Bitter  wrote  in  his  diary : 
"  Full  auditory,  I  must  take  a  larger  one."  The  numbers  of  his 
hearers  increased  from  year  to  year,  so  that  sometimes  even  the 
largest  auditory  scarcely  could  hold  them.  Bitter  was  now 
looked  upon  as  the  one  whose  lectures  had  to  be  attended  by 
every  student  of  a  high  scientific  aim.  Which  of  his  numer- 
ous hearers  does  not  remember  with  gratitude  the  pleasant  and 
instructive  hours  of  his  lectures?    Bitter  showed  a  most  perfect 
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tactj  acquired  by  many  years'  experience ;  he  knew  how  and 
what  to  select  from  the  immense  store  of  matter  over  which  he 
had  a  perfect  command ;  he  knew  what  was  best  adapted  to  a 
verbal  exposition  and  from  what  the  greatest  benefit  would  be 
derived.  His  delivery  showed  that  he  had  deeply  and  thoroughly 
mastered  his  subject,  which  he  alwa}'S  elucidated  by  drawings, 
placed  on  the  black-board  with  great  ease.  Every  one  of  his 
nearers  felt  the  importance  of  the  subject,  perceived  Hitter's 
deep  scientific  researches,  and  was  delighted  at  the  results,  which 
were  made  so  accessible,  and  at  the  improvement  gained  by 
means  of  them.  His  lectures  were  always  instructive  and  always 
excited  to  farther  study.  His  delivery  was  dignified,  but  every- 
where and  under  all  circumstances  unassuming.  His  purity  of 
mind,  his  modesty  and  amiability  shone  forth  everywhere,  and 
exercised  a  peculiar  charm  especially  on  those  that  came  in 
closer  contact  with  him.  None  ever  approached  him  without 
meeting  a  most  friendly  and  hearty  reception.  No  effort  in 
science,  however  imperfect,  was  made,  that  he  did  not  acknowl- 
edge and  encourage  by  his  counsel  and  assistance.  Egotism 
was  entirely  foreign  to  him ;  he  was  the  truest  and  most  affec- 
tionate friend;  in  his  family  most  tender-hearted  and  loving, 
and  his  greatest  pleasure  was  to  see  those  around  him  happy. 
He  himself  was  without  children,  but  he  was  a  father  to  many 
that  were  comparatively  strangers  to  him.  His  mildness  of  tem- 
per exercised  a  most  soothing  influence  upon  all ;  his  peace  of 
mind,  pervading  his  whole  nature,  could  not  easily  be  shaken, 
even  by  severe  losses,  such  as  the  death  of  a  dear  sister  and 
of  his  beloved  wife  in  her  full  strength,  both  occurring  in  the 
course  of  a  few  days.  These  noble  qualities  of  mind  were  the 
precious  fruits  of  a  strong  and  living  faith.  Eitter  was  a  Chris- 
tian in  the  full  meaning  of  the  word,  although  never  saying 
very  much  on  the  subject  and  never  raising  himself  up  as 
judge  of  the  religious  belief  of  others.  The  holy  word  of  God 
accompanied  him  everywhere,  and  to  confirm  its  truth  by  the 
results  of  his  investigations  was  his  highest  joy.  His  own  words 
found  after  his  death,  are  the  best  testimony:  *  Although  at 
present,  while  preparing  for  a  journey  to  the  western  part  of 
France  and  the  ryrenees,  I  am  healthy  and  well,  life  neverthe- 
less lies  in  the  hand  of  God,  whose  mercy  and  grace  has  guided 
my  fate  so  wonderfully  and  gloriously,  that  I  cannot  but  sing  to 
him,  the  Allgood,  praise  and  glory  with  all  my  power,  in  all 
my  thoughts  and  actions.  Should  it  not  please  him  to  let  me 
return  to  my  beloved  family  and  to  my  calling,  but  should  he 
assign  to  me  another  place  in  his  heavenly  kingdom,  that  I  may 
obtain  happiness,  a  happiness  which  already  here  sometimes 
has  moved  me  to  tears  of  joy,  then  I  ask  my  friends  not  to  grieve 
over  my  going  home,  for  all  that  the  Lord  does  is  done  well. 
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My  eternal  fate  my  Savior  in  his  great  mercy  will  decide.  In 
deep  acknowledgment  of  my  infirmities  and  sins,  I  am  still  full 
of  trust  and  confidence,  since  I  know  that  my  Redeemer  lives, 
who  will  make  his  people  partakers  of  the  mercy  of  the  Eternal 
and  Just  one.' 

Bitter's  health  was  generally  good.  His  constitution  was 
strong  and  was  hardened  by  exercise.  His  numerous  travels, 
often  on  foot,  renewed  his  strength,  when  weakened  by  close 
application  to  his  fatiguing  scientific  labors.  In  his  last  years, 
however,  many  infirmities  were  felt.  The  Teplitz  medicinal 
springs  had  relieved  him  several  times,  and  Ritter  tried  them 
again  in  July  1859,  but  this  time  without  relief.  Great  heat 
and  hot  baths  seem  to  have  weakened  him  more,  and  this  weak- 
ness was  still  more  increased  by  frequent  hemorrhages  from  the 
bladder;  he  lost  his  appetite,  and  his  strength  begun  rapidly  to 
fail,  even  when  his  appetite  partially  returned.  He  died  Sep- 
tember 28, 1859,  at  10  o'clock  a.  m.,  and  was  interred  October  1, 
in  the  Marienkirchhof  by  the  side  of  his  beloved  wife,  who  died 
in  1840. 

Mr.  Lektz's  Report  of  his  Explorations  in  Persia  and 
AFGHANISTAN. — We  have  received  through  the  Smithsonian  In- 
stitution, Washington,  reports  of  the  meetings  of  the  Imperial 
Geographical  Society  of  St.  Petersburg,  Oct,  7,  and  Nov.  4, 1859. 
From  the  former  of  these  we  translate  the  following  account  of 
the  Russian  expedition  under  Messrs.  Khanikoff  and  Lenlz  into 
Afghanistan  and  Persia. 

Mr.  R  Lentz,  who  took  part  in  the  expedition  to  Khorassan, 
presented  some  interesting  mformation  in  regard  to  the  scientific 
results  of  his  travels  during  the  sixteen  months  which  he  passed 
in  Persia  and  Afghanistan. 

The  main  object  of  Mr.  Lentz  in  his  travels  was  to  determine 
the  geographical  position  and  elevation  of  the  places,  which  he 
visited ;  to  investigate  the  three  elements  of  terrestrial  magnet- 
ism (declination,  inclination  and  force  of  tension) ;  to  ascertain 
the  heights  of  the  mountains ;  and  finally  to  make  meteorological 
observations. 

The  expedition  arrived  at  Astrabad,  in  the  province  of  the 
same  name,  early  in  April  1858.  As  Mr.  Khanikoff,  to  whom 
the  direction  of  this  expedition  was  confided,  had  gone  to  Tehe- 
ran, Mr.  Lentz  employed  his  time,  most  profitably,  during  the 
absence  of  the  former,  in  observing  the  movement  of  the  chro- 
nometers and  in  ascertaining  the  absolute  longitude  of  the  city 
of  Astrabad.  He  also  determined  at  this  place,  in  the  same 
manner  as  at  Ziared,  the  three  magnetic  elements,  ascertained  the 
height  of  some  of  the  summits  in  the  Albourz  chain,  and  made 
meteorological  observations. 
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Towards  the  middle  of  May,  the  expedition  left  Astrabad, 
and,  having  paased  Albourz,  stopped  at  Schakhroud.  Mr.  Lentz 
observed  here,  as  everywhere  in  his  travels,  the  movement  of  the 
chronometers,  and  determined  again  the  three  magnetic  elements 
and  the  latitude  of  a  great  number  of  peaks  in  the  Alboura 
chain. 

On  the  first  of  June,  when  Mr.  Khanikoff  had  returned,  the 
expedition  directed  its  course  towards  Meschel,  the  actual  capital 
of  Khorassan.  During  the  whole  route  Mr.  Lentz  took  great 
pains  to  determine  the  greatest  possible  number  of  geographical 
points  and  ascertain  the  elements  of  terrestrial  magnetism.  The 
five  weeks  of  his  sojourn  at  Mesched  were  spent  in  works  of  this 
kind,  and  he  also  made  an  excursion  in  the  neighborhood  in  or- 
der  to  effect  astronomical  and  barometrical  observations. 

The  expedition  left  Mesched  in  the  first  part  of  August  and 
reached  Elerat  during  the  first  days  of  September ;  having  already 
determined  a  considerable  number  of  geographical  points,  the 
position  of  which  had  been  previously  unknown. 

In  Khorassan,  Mr.  Lentz  was  chiefly  occupied  in  determining 
with  the  greatest  possible  accuracy  the  absolute  longitude  of  the 
most  eastern  point  touched  by  the  expedition.  From  Herat  Mr. 
Lentz  advanced  to  Tebbes,  which  Ls  situated  at  the  eastern  limit 
of  the  salt  desert  of  Khorassan,  and  then  to  Birdia*Sand,  and 
succeeded  in  collecting  many  valuable  additions  to  science. 

In  the  midst  of  February  1859,  the  expedition  left  Khorassan 
and  took  its  course  towards  Lasch,  a  fortified  city  and  the  capi- 
tal of  a  little  state  of  the  same  name.  The  observations  made 
in  this  country  are  particularly  interesting.  They  show  that  the 
terrestrial  surface  rises  gradually  from  Herat  to  the  passage  Sen- 
highe-Sia,  near  the  city  of  Sabzor  (Kingdom  H6rat),  where  this 
elevation  reaches  a  height  of  5000  English  feet;  from  this  point 
the  country  gradually  descends  to  a  lake,  the  waters  of  which, 
however,  have  still  an  elevation  of  1200  feet. 

The  expedition  stopped,  in  its  course,  on  the  eastern  shores  of 
lake  Zar^,  near  the  place,  where  the  river  Kharoud  or  Adraskan 
empties  into  it.  Mr.  Lentz  determined  the  absolute  height  and 
the  geographical  position  of  this  point.  The  appearance  and  the 
dimensions  of  the  lake  change  continually,  sometimes  the  north- 
ern portion  of  it  is  dried  up,  and  only  its  southern  part  is  seen  ; 
sometimes  the  reverse  takes  place,  according  to  the  quantity  of 
water,  furnished  by  the  three  principal  rivers,  which  empty  into 
it,  viz. :  the  Kharoud  and  the  Ferraroud  in  the  north,  and  the 
Khilmend,  which  flows  not  far  from  Kandahar,  in  the  south. 
Sometimes  it  happens,  that  the  waters  of  the  lake  divide  into  two 
parts,  one  towards  the  north,  and  the  other  towards  the  south, 
and  are  kept  separated  by  a  band  of  completely  dry  land  as  was 
the  case  at  the  time  of  the  expedition.    This  at  least  is  the  ao* 
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count  given  by  Bome  Persian  travellers,  who  had  recentlj  left 
the  eastern  shore  of  the  lake  and  declared  that  thej  had  crossed 
it  by  following  this  tongue  of  land. 

Beyond  the  village  of  Nekh,  the  expedition  came  to  a  desert 
of  250  versts  in  extent  This  they  crossed  in  its  narrowest  part 
between  the  villages  of  Serri  Tschakh  and  Dekhi-Seif,  at  a  place 
where  in  a  length  of  200  versts  no  trace  of  water  was  found. 
After  a  journey  of  four  days  they  reached  Kirman. 

This  place  might  be  considered  as  entirely  unknown  up  to  this 
time.  It  appears  from  barometrical  observations  made  there,  that 
from  lake  Zar^  (1200  feet  high)  the  surface  of  the  earth  rises 
again  up  to  the  villages  of  Nekh  and  Serri-Tschakh  (4000  and 
6000  feet  high),  when  the  country  gradually  descends  to  its  low- 
est  point  (9^  feet  high"^  in  the  desert  at  a  place  called  Schakhri- 
Lui^  but  rises  again  as  lar  as  Khubbia,  which  is  situated  at  the 
foot  of  the  mountains,  at  an  elevation  of  1600  feet,  and  reaches 
its  maximum  (8000  to  9000  feet)  at  the  top  of  these  mountains, 
then  it  falls  again  towards  Kirman,  which  nowever  is  still  found 
to  be  6600  feet  high. 

Over  the  whole  area,  which  extends  from  Esd  to  Ispahan,  (the 
point  toward  which  the  expedition  directed  its  course,)  the  coun- 
tries which  border  south  and  east  upon  the  great  salt  desert  are 
8000  to  4000  feet  above  the  level  of  the  sea ;  the  same  is  the  case 
with  those  countries  which  separate  Schakroud  from  Mesched 
along  the  northern  side  of  the  desert ;  only  in  two  places  more 
considerable  heights  are  found. 

From  Ispahan  the  expedition  passed  through  Zerghend^  10 
versts  from  Tehran,  went  beyond  the  village  of  Firouska,  reach- 
ed the  provinces  of  Mazanderan  and  Astraoad,  and  followed  the 
eourse  of  the  river  Talar,  which  empties  into  the  Caspian  Sea. 

Mr.  Lentz  determined,  during  his  travels  in  Persia  and  Afghan- 
istaUf  about  two  hundred  geographical  points ;  at  twentyrcight 

Soints  he  could  determine  tne  three  magnetic  elements  (intensity, 
eclination  jand  inclination) ;  at  twenty-nine  other  points,  how- 
ever, he  observed  only  two  of  them.  He  ascertained  with  the 
aid  of  the  trigonometrical  calculus,  the  heights  of  about  two  hun- 
dred mountain  summits,  and  about  four  hundred  others  were 
measured  by  him,  and  his  travelling  companions,  with  the  aid  of 
the  barometer.  Thus  Mr.  Lentz  traced  a  profile  of  the  whole 
country,  which  the  expedition  visited.  Mr.  Lentz  gives  also 
some  interesting  results  of  his  meteorological  observations,  which 
he  never  neglected  during  the  whole  voyage.  The  barometrical 
observations  show,  with  an  incredible  regularity,  the  slightest 
variations  of  the  atmospheric  pressure ;  the  variations  of  tem- 
perature are  also  very  regular,  and  it  is  interesting  to  state,  that 
the  temperature  reached  constantly  its  maximum  about  four 
hours  after  noon,  and  not  two  hours,  as  it  is  generally  the  case 
in  our  climate. 
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Throughout  Khoraswan  the  air  is  usually  very  little  charged 
-with  vapors  and  its  average  hygrometrical  state  varies  between 
20  and  30  per  cent  At  Scbakhroud^  Mr.  Lentz  found  only  17 
per  cent  of  moisture  in  the  atmosphere,  and  in  the  desert  near 
Kinnan,  only  14  per  cent." 

Schlagintwbit's  Ethnographical  CoLLBcnoNS; — ^Mr.  Job, 
Ambr.  Barth,  of  Leipsic,  has  offered  for  sale  a  large  collection 
of  plaster-casts  taken  from  the  beads,  hands  and  feet  of  individ* 
uals  in  the  different  castes  and  tribes  of  India^  and  has  published 
a  carefully  prepared  catalogue  of  the  seriea  We  make  the  fol* 
lowing  extract  from  his  announcement  r 

'^Messrs.  Hermann,  Adolphe  and  Bobert  do  Schlagintweit, 
the  enterprising  travelers  in  India  and  High- Asia,  having,  since 
the  year  1864,  nad  charge  of  a  scientific  mission  &om  the  India 
House,  have  been  enabled  during  their  travels^  in  addition  to 
tlieir  researches  in  physical  geography  and  geology,  to  devote 
much  of  their  time  to  ethnology. 

''The  various  countries  through  whieh  they  passed,  some  of 
which  have  hitherto  been  but  little  explored,  and  others  never 
reached  by  Europeans,  afforded  peculiariy  advantageous  oppor- 
tunities for  pursuing  their  ethnological  researches. 

*'  Besides  measurements  and  photographs,  thev,  in  collecting 
their  materials,  made  also  casts  of  the  features  of  living  persons 
taken  in  plaster  of  Paris;  275  easts  of  £stces  were  thus  made, 
and  87  of  hands  and  feet. 

"The  moulds  have  been  reproduced  by  galvanoplastic  depos- 
its of  copper,  which  gives  without  the  least  contraction  the  most 
minute  irregularities  of  the  skin  with  great  perfection.  '  This 
first  series  however  was  fbund  not  sufficiently  strong,  and  the 
attempts  which  have  been  made  to  produce  the  heads  m  as  gi*eat 
perfection  as  possible,  have  led  to  a  different  method^  consisting 
in  making  strong  metallic  casts  of  zinc  the  basis^  coated  with  a 
galvanoplastic  deposit  of  copper,  varied  in  color  accorcKng  to  the 
different  degrees  of  color  of  the  native  tribes.  To  exclude  as 
perfectly  aa  possible  the  change  of  the  tints  by  the  gradual 
oxydation  of  the  copper,  a  thin  stratum*  of  eoloriess^  varnish  has 
beenput  most  carefully  over  the  heads.. 

"  Tx)gether  with  these  casts,  measurements  of  the  various  pro* 
portioDS  of  the  skull  and  the  body  hav&  been  taten,  which  will 
be  spoken  of  in  detail  in  the  work,  which  Messrs.  de  Schlagrn- 
tweit  are  about  to  publish  undier  the  auspices  of  the  President 
and  Council,  now  at  the  head  of  Indian  ^airs,  wha  having  the 
Bfune  interest  in  science  as  the  Court  which  preceded  them,  nave 
found  this  collection  an  object  of  particular  importance. 

**  This  work,  '  Results  of  a  scientific  Missionr  to  India  and  High 
Asia,'  is  independent  of  this  collection  r  it  is  in  progress  of  be- 
ing printed  and  is  published  by  F.  A.  Bvockhaus,  publisher  al 
Leipzig. 
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''  The  ethnographical  part  of  Messrs.  de  Schlagintweits'  work 
will  chiefly  treat  of  characteristic  features  obtained  by  well  de- 
fined measurements,  constantly  referring  to  the  casts  made. 
Many  other  individuals,  together  nearly  400  persons,  have  been 
carefully  measured,  and  the  zealous  labors  of  other  distinguished, 
particularly  Indian,  ethnologists,  amongst  whom  we  name  Buist, 
Carus,  Cunningham,  Davis,  Walter  Elliot,  Falconer,  Hodgson, 
Hooker,  Humboldt,  Morton,  Latham,  Owen,  Bawlinson,  the 
Stracheys,  Sykes,  &c.,  will  be  found  to  have  been  carefully  stud- 
ied for  the  purposes  of  scientific  generalization. 

"  We  scarcely  need  add  how  important  objects  these  &cia1 
casts  will  be  for  all  those  who  take  an  interest  in  such  researches, 
while  the  interesting  nature  of  the  objects  themselves,  as  well 
as  the  careful  and  novel  mode  of  their  execution,  will  render 
them  a  most  beautiful  and  important  addition  to  public  and  pri- 
vate museums. 

"  This  collection  has  met  with  great  approbation ;  we  mention 
as  particularly  important  the  well  known  personal  interest  of  the 
late  Baron  v.  Humboldt." 

Adolphe  Schlagintweit's  Death  in  Tubkistan. — Our 
readers  are  already  acquainted  with  the  fact  that  one  of  the  bold 
brothers,  whose  expedition  to  the  Himalayas  has  attracted  the 
attention  of  the  whole  scientific  world,  fell  a  victim  to  his  en- 
ergy. From  the  surviving  brothers,  Hermann  and  Robert,  we 
have  received  a  printed  document  in  which  are  given  all  the 
official  reports  which  have  yet  reached  them  in  respect  to  the 
fate  of  Adolphe.  The  conclusions  at  which  they  have  arrived 
are  thus  concisely  stated. 

"The  information  from  India  and  Russia,  collected  from  na- 
tives by  European  officers  of  the  adjoining  districts,  concur  but 
too  accurately  in  establishing  the  fact,  that  Adolphe  Schlagin- 
tweit  was  killed  at  Kashgar  in  Turkistan  (Central  Asia)  in  Au- 
gust, 1857,  falling  a  victim  to  his  scientific  mission. 

"He  was  recognized  as  a  European  after  having  passed  the 
Karakonim  and  Kiienluen,  in  disguise,  where  before  us  no  Eu- 
ropean had  ever  travelled ;  he  had  taken  a  route  more  westerly 
than  ours,  and  had  succeeded  in  penetrating  far  into  Central 
Asia. 

"  The  reports  which  have  reached  us  are  so  various,  that  they 
do  not  of  course  all  agree,  as  to  the  immediate  cause  and  partic- 
ulars of  his  death ;  yet  it  is  evident  from  all  of  them,  that  the 
political  condition  of  these  countries,  and  the  circumstance  of 
the  deceased  being  recognized  as  an  officer  of  the  Indian  Gov- 
ernment, notwithstanding  every  precaution,  essentially  contribu- 
ted to  his  tragic  end.  Even  with  the  lively  sympathy  ever  so 
encrgeticall  V  evinced  by  England,  in  the  fate  of  scientific  trav- 
elers, it  will  scarcely  be  possible  to  succeed  in  bringing  the  mur- 
derers of  our  brother  to  account 
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^'According  to  some  reports  he  perished  iu  consequence  of 
having  taken  up  the  cause  of  some  captive  Bhot-Bajpiits,  British 
subjects,  interceding  for  them,  that  tbej  might  not  be  executed 
or  sold  as  slaves.  Other  accounts  state  the  immediate  cause  of 
his  death  was,  his  having  been  recognized  as  a  European,  and 
£dlen  hj  the  hand  of  fanatic  Mussalmans. 

'*  Notwithstanding  our  most  zealous  exertions  for  some  months 
past,  in  endeavoring  to  obtain  his  manuscripts,  drawings,  etc., 
we  have  not  yet  been  successful  in  learning  anything  ddinite 
about  them :  still,  however,  many  very  important  geographical 
commuDications  have  been  made  to  us  by  his  followers,  and  we 
are  not  without  hope  that  from  the  active  sympathy  which  the 
Indian  Government  has  always  displayed  in  our  scientific  mis- 
sion to  India  and  High- Asia,  nothing  will  remain  untried  that 
can  tend  to  the  rescue  of  his  last  papers.'' 

Letter  fbom  Dr.  Livingstone. — At  the  January  meeting 
of  the  American  Geographical  and  Statistical  Society  of  New 
York,  the  following  letter  from  Dr.  Livingstone,  the  celebrated 
explorer  in  South  Africa,  was  read  by  D.  W.  Fiske,  Esq.,  Libra- 
rian of  the  Society : 

Tette  Zambesia,  F«b.  22, 1869. 

"My  Dear  Sir — Having  been  elected  a  member  of  your  Society, 
I  take  the  liberty  to  send  you  a  short  account  of  our  attempt  to 
open  the  interior  of  Africa,  in  the  hope  that,  though  it  may  not 
appear  interesting  to  your  members,  it  may,  at  least  show  my 
good  will  and  desire  to  perform  a  corresponding  member's  duty. 

We  entered  the  delta  of  the  Zambese  in  May,  1858,  taking  the 
most  southerly  branch  we  could  find,  but  after  ascending  about 
i!ieventy  miles  we  found  it  impossible  to  enter  the  Zambese  by 
that,  as  the  points  of  junction  were  filled  up  with  reeds  and  other 
aquatic  plants.  You  may  have  a  clearer  idea  of  the  region  if 
you  bear  in  mind  the  fact  that  the  Zambese  has  in  the  course  of 
ag^  formed  a  delta,  which  juts  out  into  the  ocean,  and  forms  the 
most  prominent  part  of  the  coast.  The  prevailing  winds  of  these 
quarters  beat,  almost  constantly,  against  the  head  of  the  promon- 
tory. These,  aided  by  the  oceanic  currents,  have  helped  to  dam 
up  the  main  stream,  but  the  pent-up  waters  have  escaped 
sideways.  The  main  stream  called  Gualeo  enters  at  the  point  of 
the  promontory  most  exposed.  To  it  we  went  after  leaving  the 
sontnem  branch,  but  saw  no  possibility  of  entrance  during  three 
days,  though  her  Majesty's  ship  Lynx  has  since  found  a  cnannel 
in  it,  after  a  search  of  ten  daya  We  then  proceeded  to  examine 
the  side  branches  and  the  very  first  we  came  to  called  Kongone, 
was  all  we  required.  There  are  other  good  ports,  but  all  in  the 
side  branches.  There  are  also  communicating  branches  between 
these,  and  those  within  the  influence  of  the  tides  are  generall  j 
deep. 
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Having  got  into  the  main  stream,  we  found  that  we  had,  in 
goin^  to  it  and  spending  a  month  there,  allowed  the  water  to  fall 
considerably.  It  was,  also,  so  very  much  lower  than  usual  that 
the  Portuguese  prophesied  that  we  could  not  ascend  ten  miles. 
It  was  said,  also,  that  war  was  ramng,  and  no  one  would  be 
allowed  to  go  up,  even  if  he  could.  Our  ship  drew  nine  feet  seven 
inches,  and  she  was  under  engagement  to  go  to  Ceylon.  We, 
therefore,  to  avoid  detention  in  the  river,  sent  her  ofi^  and  went 
up  to  the  seat  of  war  in  a  small  steamer,  drawing  two  feet  six 
inches.  We  had  no  diflSculty  with  the  "rebels,  as  they  were 
called — ^indeed,  we  got  pilots  from  them,  and  continued  ever  afler 
on  the  best  of  terras  with  the  Portuguese.  They  were  called 
"rebels,"  as  they  had  all  been  runaway  slaves,  and  bore  the 
marks,  in  brands  on  their  chests,  of  their  former  servitude. 
Slaveholders  here  must  be  civil,  for  it  is  so  easy  to  run  away, 
that  if  slaves  go  to  the  Landius,  who  are  of  the  Zulu  family,  they 
never  deliver  them  up.  I  have  never  heard  of  but  one  case  to 
the  contrary,  and  the  owner — ^a  great  favorite  of  theirs — ^was 
obliged  to  give  them  his  full  value.  This  is  a  digression,  but  I 
may  finish  off  by  saying  that  the  Portuguese  governor  attacked 
the  rebels,  and  they  retired  before  him,  there  being  plenty  of  iron 
for  all  parties. 

We  continue  canring  on  luggage  up  the  river  till  November, 
when  it  reaches  its  lowest  point ;  and  with  care  a  flat-bottomed 
boat  would  do  business  even  then.  We  know  it  now  at  its  very 
worst,  and,  as  it  spreads  out  to  from  one  to  three  miles  in 
breadth,  it  is  in  many  of  the  crossings  not  more  than  two  and  a 
half  or  three  feet.  «just  now  the  water  stands  twelve  feet  above 
low  water  mark  in  November,  and  we  are  all  quite  sure  that 
during  at  least  eight  months  in  each  year  a  steamer  of  four  or 
five  feet  could  trade  without  embarrassment.  The  reason  why 
BO  little  has  been  known  about  the  Zambese  river,  has  been  the 
branching  in  the  stormy  promontory  by  which  it  was  hidden 
from  navigators.  And  their  easy  chair  geographers,  dreaming 
over  the  geography  of  Ptolemy,  actually  put  down  the  Zambese 
as  flowing  into  the  sea  at  Quilimane,  whicn,  in  his  days,  it  pob- 
ably  did,  though  not  a  drop  of  Zambese  water,  in  ordmary 
circumstances,  reaches  that  part.  Had  some  branch  of  the 
Anglo-American  family  planted  their  footsteps  on  its  banks,  we 
are  such  a  babbling  newspaper  set,  the  world  would  have  known 
all  about  it  long  ago ;  and  no  one  would  have  ventured  to  pTay 
with  this  river  as  has  been  done,  making  it  lose  itself  and  flow 
under  the  Kalobaro  desert.  You  may  form  a  better  idea  of  its 
size  if  I  tell  you  of  one  of  the  branches.  We  ascended  the  Shire 
lately,  fully  a  hundred  miles  from  the  confluence,  and  found  it 
with  a  two  &thom  channel  all  the  way  up.  It  varied  from  80  to 
160  yards  in  width,  and  contains  no  sand  banks.    It  flows  in  a 
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beaatiiul  fertile  valley,  about  twenty  miles  high,  and  fringed  with 
mountains  of  great  beauty,  well  wooded  to  the  top.  Mora  M. 
Vala  we  ascended,  and  found  it  400  feet  high.  (This,  by  mistake, 
is  placed  on  the  wrong  side  of  the  Shire,  in  my  map.)  It  was 
well  cultivated  on  the  top,  and  had  several  fine  little  fountains, 
the  waters  of  which  were  slightly  chalybeate ;  they  have  a  hot 
sulphurous  fountain  at  the  base,  (temperature  174°  Fahrenheit). 
The  people  had  many  sweet  potatoes,  nolcus  sorghum,  and  other 
grains,  and  pine  apples,  lemon  and  orange  trees.  They  were 
very  hospitable,  and  independent.  The  vegetation  is  very  differ- 
ent from  the  plains,  and  so  is  the  climate ;  yet  with  all  these 
disadvantages,  no  use  has  been  made  of  it  as  a  sanitorium  by  the 
Portuguese,  and  as  far  as  we  can  ascertain,  this  river  has  never 
been  explored  by  Europeans  before.  One  part  of  the  luxuriant 
valley  of  the  Shire  is  marshy,  and  abounded  in  lagoons,  in  which 
grow  great  quantities  of  the  lotus  plant  The  people  were  busy 
collecting  the  tubers,  which,  when  boiled  or  roasted,  resemble 
chestnuts.  They  are  thus  Lotophagi,  such  as  are  mentioned  by 
Herodotus.  Another  part  of  the  valley  abounds  in  elephants. 
My  companions  estimated  the  numbers  we  saw  at  eight  hundred. 
Herd  upon  herd  appeared  as  fiir  as  the  eye  could  reach ;  and 
noble  animals  they  were.  We  sometimes  chased  them  in  our 
little  steamer,  for  the  shore  branches  off  occasionally  and  forms 
islands.  The  upper  part  of  the  valley  is  well  peopled,  and  many 
of  the  hills  are  cultivated  high  up.  But  never  having  seen 
Europeans  before,  they  looked  on  us  with  great  suspicion.  They 
watched  us  constantly,  well  armed  with  bows  and  poisoned  ar- 
rows, ready  to  repel  any  attack,  but  no  incivility  was  offered  when 
we  landed,  nor  were  our  wooding  party  molested.  We  obtained 
what  may  be  considered  reliable  information  that  the  Shire  actu- 
ally does  flow  out  of  Lake  Nyanga.  Wc  were  brought  up  by  a 
cataract,  but  five  days  beyond  this  point  the  water  is  smooth  again, 
and  Arabs  come  down  in  canoes  from  Nyanga  thither.  Seeing 
the  suspicions  we  had  aroused,  we  deemed  it  unsafe  to  leave  the 
vessel  and  go  overland.  But  no  collision  took  place.  The  greatest 
coward  fires  first,  so,  thinking  we  had  as  much  pluck  as  they, 
we  did  not  lift  a  gun,  though  we  were  ready  to  fire,  or  rather 
shoot.  We  did  nothing  to  make  us  ashamed  to  return,  and 
mean  to  do  so  next  month ;  and  if  we  have  their  confidence  we 
may  go  farther.  They  had  abundance  of  provisions,  and  sold 
them  at  a  cheap  rate.  Also  cotton  of  two  kinds — one  indigenous, 
short  in  the  staple  but  very  strong,  and  woolly  to  the  feeling; 
the  other  very  fine,  and  long  in  the  staple.  We  brought  a 
number  of  specimens  of  their  si^dles  and  yarn,  and  it  was  quite 
equal  to  American  uplands ;  did  not  offer  them  any  American 
s^d.  The  cotton  plant  is  met  with  everywhere,  and  though 
burned  down  annually  springs  up  again  as  firesh  and  strong  as 


Digitized  by 


Google 


240  Geographical  Notices. 

ever.  They  grow  sugar  cane  too,  bananas,  &c.  The  men  are 
said  by  the  Portuguese  to  be  very  intelligent,  but  very  mild. 
The  women  wear  the  lip  ornament,  round  one  of  which  I  put  my 
pen.  The  slit  is  made  in  the  upper  lip,  at  first,  by  a  ring  in 
childhood.  The  ends  are  gradually  pressed  closer  together,  and 
cause  absorption  till  a  hole  is  made.  This  is  enlarged  by  bits  of 
reed,  until  in  a  lady  of  fashion  a  ring,  either  hollow  or  cup 
shaped,  is  inserted,  and  the  edge  of  the  lip  protrudes  beyond  the 
perpendicular  of  the  nose  at  least  an  inch.  I  am  thus  particular 
m  case  our  own  ladies,  who  show  a  noble  perseverance  when 
fashion  dictates,  may  wish  to  adopt  lip  ornaments. 

Above  this  we  have  a  rapid,  called  Kebra^  or  rather  Kaora* 
basa.    When  the  water  is  low  it  shows  a  deep  grove,  with  per- 

Eendicular  sides.  When  steaming  up  this  the  man  at  the  lead 
ept  calling  "no  bottom"  at  ten  fathoms,  and  the  top  of  the 
walls  of  the  grove  towered  from  50  to  80  feet  above  our  deck.  It 
is  from  60  to  80  yards  wide,  but  at  this  season  ia  comparatively 
smooth.  There  were  some  cataracts  in  it  which  high  w^ater 
obliterates.  This  steamer  is  too  weak  to  ascend.  She  being  only 
ten  horse  power,  and  her  plates  Ij^^ih  of  an  inch  thick,  we  dare 
not  try  her  in  the  rapids.  We  shall  work  down  here  some  time 
yet.  1  long  to  lead  oack  my  faithful  Mackalolo,  who  are  still  at 
Telle,  though  thirty  of  them  died  of  the  small  pox,  and  six  were 
killed  by  a  neighboring  chief. 

I  shall  refer  to  one  point  more  before  concluding.  We  were 
warned  by  the  fate  of  the  Niger  expedition  not  to  delay  among 
the  man^ove  swamps  of  the  Delta — the  very  hot  beds  of  the 
fever.  We  accordingly  made  all  haste  to  get  away,  and  we  took 
daily  a  quantity  of  quinine.  The  period  of  the  year  I  selected, 
tHough  not  the  most  favorable  for  navigation,  was  the  most  so 
for  health ;  and,  thank  God,  our  precautions  were  successful. 

The  Kroomen  from  Sierra  Leone  have  had  more  of  it  than  we, 
until  a  short  time  ago,  when,  it  being  the  most  unhealthy  season 
of  the  year,  and  even  to  the  natives,  three  of  us  have  had  touches 
of  the  complaint,  but  are  all  now  quite  well.  I  have  never  had 
a  day's  illness  since  my  return.  We  find,  too,  that  so  far  from 
Europeans  being  unable  to  work  in  a  hot  climate,  it  is  the  want 
of  work  that  kills  them.  The  Portuguese  all  know  that  so  long 
as  they  are  moving  about  they  enjoy  good  health,  but  let  them 
settle  down  and  smoke  all  day,  and  drink  brandy,  then — not  a 
word  about  brandy  in  the  fever  that  follows — the  blame  is  all 
put  on  the  climate.    I  am,  &c.  David  Livingstone. 

Krapf's  Eesidence  and  Travels  in  Eastern  Africa. — 
Messrs.  Triibner  &  Co.  of  Lond^  announce  as  nearly  ready  for 
publication  a  work  which  is  likely  to  rival  in  interest  the  recent 
volume  of  Dr.  Livingstone.  We  refer  to  the  narrative  of  a 
Missionary  Eesidence  in  Abyssinia  by  Dr.  J.  L.  Krapf— one  of 
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the  agents  of  the  Church  Missionary  Society  of  London.  It 
will  be  recalled  by  our  readers  that  it  was  by  him  and  his 
comrade  Bebmann  that  intelligence  was  first  given  to  the  civil- 
ized  world  of  the  possible  existence  of  snow-covered  mountains 
near  the  equator — the  femous  Kilimandjaro.  The  observations 
of  these  missionaries  have  given  rise  to  many  warm  discussions, 
and  the  correctness  of  their  opinion  has  been  earnestly  disputed. 
In  the  forthcoming  volume  we  may  anticipate  that  this  contro- 
verted point  will  be  examined  with  thoroughness  and  detail. 
Aside  from  this  discussion,  the  work  of  Dr.  Krapf  will  abound 
in  interesting  comments  upon  his  missionary  life.  His  land 
journeys,  which  were  mostly  upon  foot,  extended  9000  miles. 
We  quote  the  following  from  the  prospectus  of  this  work. 

"  Two  things  may  be  said  of  Dr.  Krapf  which  can  be  affirmed 
of  no  other  modern  African  traveler.  He  has  traversed  Abys- 
sinia from  north  to  south  and  from  east  to  west ;  and  further,  he 
has  explored  the  whole  coast  of  Eastern  Africa,  from  Suez  to  the 
10th  degree  of  south  latitude,  and  inspected  every  place  of  im- 
portance to  be  found  on  it.  Such  journeys  and  voyages  would 
alone  bestow  a  high  value  on  a  volume  like  the  present  one, 
which  communicates  their  most  important  results.  But  more 
than  this,  the  large  and  interesting  country  which  stretches  from 
the  Equator  to  the  5th  degree  of  south  latitude  was,  from  the  east- 
em  coast  inwards,  all  but  a  teira  incognita,  until  it  was  traversed, 
on  foot,  by  Dr.  Krapf,  and  bv  his  colleague  and  fellow- worker, 
the  Missionary  Hebmann,  wnose  experiences  are  also  included 
in  this  work.  From  the  Mission-station  at  Rabbia  Mpia,  on  the 
coast,  these  brave  and  fearless  men  prosecuted  journeys  for  at 
least  three  hundred  miles  into  the  interior,  exposed  to  every 
possible  peril  and  privation.  These  journeys  were  repeated  by 
different  routes — ^wie  dangers  incurred  on  one  seeming  only  to 
stimulate  to  self-exposure  to  greater  dangers  on  another.  Eeb- 
mann's  three  journeys  to  Dschagga,  Krapf's  two  journeys  to 
Usambara,  and  two  more  to  Ukambani,  in  the  course  of  which 
they  explored  regions  and  visited — ^Bible  in  hand  and  Gospel  on 
lip— populations  never  before  seen  by  European,  have  rarely 
been  exceeded  in  interest — religious,  adventurous,  and  geograph- 
ical. The  story  of  Dr.  Krapf's  abandonment  and  wanderings  in 
the  wilderness,  during  his  second  journey  to  Ukambani,  carries 
the  reader  back  to  the  old  days  of  adventurous  travel.  Scarcely 
in  the  whole  annals  of  modern  missionair  effort  has  there  been 
anything  equal  to  the  spectacle  displayed  in  this  section  of  the 
volume,  of  two  individuals,  each  isolated,  pursuing  again  and 
again,  on  foot,  without  external  encouragement  of  any  kind,  and 
in  the  face  of  every  possible  obstacle,  journeys  among  ignorant 
and  savage  heathen,  far  away  from  help,  or  the  hope  of  help,  and 
confiding  solely  in  the  guidance  and  support  of  Providence.   The 
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splendid  geographical  and  ethnological  results  which  were  among 
tne  rewards  of  tnese  daring  pilgrimages  will  be  found  fully  chron- 
icled for  the  first  time  in  the  present  volume." 

Speke's  Explorations  in  Eastern  Afbica. — At  a  recent 
meeting  of  the  Royal  Geographical  Society  of  London,  Capt 
Burton  and  Capt.  Speke  both  gave  a  narrative  of  their  explora- 
tions in  Eastern  Africa,  which  are  of  particular  importance,  aa 
our  readers  are  well  aware,  in  connection  with  the  long  disputed 
problem  of  the  sources  of  the  Nile.  So  much  interest  has  been 
manifested  everywhere  in  this  expedition  that  we  regret  that 
our  limits  will  not  permit  us  to  reprint  entire  the  di&cussion  to 
which  these  two  papers  gave  rise  in  that  learned  association. 
Sir  E.  I.  Murchison,  Col.  Sykes,  Mr.  Macqueen,  Mr.  Galton,  and 
other  well  known  gentlemen  presented  their  views  upon  this 
important  topic,  a  report  of  which  will  be  found  in  the  Society's 
Proceedings,  vol.  iii.  No.  6.  From  the  same  source  we  extract 
the  following  statement  of  the  remarks  of  Capt.  Speke. 

"  The  region  traversed  by  Captain  Burton  and  myself  is  divi- 
sible into  five  bands.  They  all  run  parallel  to  the  coast,  and 
each  of  them  is  characterised  by  special  geographical  featurea 
The  first  is  low  land  between  the  coast  range  and  the  sea.  Its 
breadth  is  about  120  miles,  and  its  average  slope  not  more  than 
2  feet  per  mile.  Forests  of  gigantic  trees,  and  tall  grasses,  cover 
its  surface.  The  second .  band  is  the  coast  range  of  mountains. 
These  are  hills  in  lines  and  in  masses,  intersected  by  vallevS| 
through  which  the  rivers  of  the  east  coast  find  their  way.  This 
range  is  easily  crossed,  and  nowhere  exceeded  6000  feet,  adjacent 
to  the  line  of  road  taken  by  our  travelers.  It  is  capable  of  culti- 
vation, though  neglected,  because  the  slaving  forays  to  which  it 
is  subjected  drive  away  the  inhabitants.  The  third  band  reaches 
to  Unyanyembe.  It  is  a  dry  plateau,  with  a  slight  inclination 
toward  the  interior,  and  ranging  in  height  between  8000  and 
4400  feet  Tributary  streams,  running  southwards  to  the  Ruaha, 
intersect  it.  The  fourth  zone  is  a  continuation  of  the  above,  but 
it  is  better  watered,  and  is  studded  with  granite  hills.  Here  is  the 
water-parting  between  the  streams  that  run  eastward  to  the 
Indian  Ocean,  and  westward  to  the  Tanganyika  Lake.  The 
Nyanza  Lake  is  situated  in  this  band.  The  h&h  band  is  a  re- 
markable slope,  that  inclines  to  the  shores  of  the  Tanganyika. 
It  sinks  no  less  than  1800  feet  in  45  miles ;  it  is  exceedingly  fer- 
tile, but  harrassed  by  marauders  of  the  Watuta  tribe. 

On  arriving  at  Ujija,  the  party  found  that  the  only  boats  to  be 
had  were  wretched  canoes ;  while  the  troubled  state  of  the  coun- 
try rendered  it  unsafe  to  explore  the  lake  unaccompanied  hj  a 
large  escort.  There  was,  however,  a  small  sailing  craft  belonging 
to  an  Arab,  on  the  other  side  of  the  lake,  which  would  be  krge 
enough  to  contain  the  entire  party ;  and  Captain  Speke  started 
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to  hire  her,  with  seventeen  savages,  as  a  crew,  and  four  of  his  own 
men.  He  first  coasted  to  Kabogo,  a  bold  promontory  usually 
selected  as  the  starting  point,  when  the  lake  has  to  be  crossed, 
and  reached  it  in  five  days.  He  describes  the  shore  as  wild  and 
beautiful,  affording  many  convenient  harbors,  and  requiring  but 
a  little  art  to  make  it  quite  a  fairy  abode.  There  were  no 
inhabitants,  but  an  abundance  of  game, — hippopotami,  buffaloes, 
elephants,  antelopes,  and  crocodiles.  The  passage  across  the 
lake,  a  distance  of  26  miles,  was  made  rapidly  and  safely,  and 
Captain  Speke  was  cordially  welcomed  by  the  Sultan  of  the 
country  on  the  opposite  side.  The  owner  of  the  sailing  boat  was 
there  also,  and  was  ready  to  afford  every  assistance;  but  he 
himself  was  on  the  point  of  starting  on  an  ivory  expedition  100 
miles  into  the  interior,  and  the  crew  of  his  sailing  boat  were,  at 
the  same  time,  his  armed  escort:  he  could  not  therefore  spare 
them.  What  made  the  disappointment  doubly  vexatious,  was 
that  this  Arab  desired  Captain  Speke's  companionship  in  his 
intended  journey,  and  he  promised  the  boat  on  his  return.  Had 
Captain  Speke  been  unfettered#by  time,  this  would  have  been 
an  excellent  opportunity  of  fitrther  travel.  As  it  was,  he  was 
obliged  to  go  oack  to  Ujiji  without  the  sailing  boat,  and  pro- 
ceeded with  Captain  Burton  to  a  more  extended  exploration  of 
the  Tanganyika  Lake,  which  lasted  a  whole  month.  The  map- 
ping of  its  southern  portion  depends  on  information  given  by 
this  Arab. 

On  returning  to  Unyanyembe,  Captain  Burton's  continued 
illness  again  made  it  necessary  for  Captain  Speke  to  proceed  alone 
to  the  northward  to  explore  the  Lake  Nyanza.  He  went  with 
thirty -three  men,  through  a  line  of  poi)ulous  country,  less  visited 
by  strangers  than  that  which  he  haa  hitherto  traveled  on.  There 
were  numerous  petty  sovereigns  who  were  hospitable  enough  but 
veryJiroublesome.  The  view  of  Lake  Nyanza,  with  its  numerous 
islands,  reminded  Captain  Speke  of  the  Greek  apchipelago.  The 
islands  were  precisely  like  the  tops  of  the  same  hills  that  studded 
the  plains  he  had  just  traveled  over.  In  fact,  the  lake  had  the 
features  of  a  flooded  country  rather  than  those  of  a  sheet  of 
permanent  water,  with  well  marked  banks.  Its  water  is  sweet 
and  good :  those  who  live  near  it  drink  no  other. 

Captain  Speke's  explorations  did  not  extend  beyond  its  south- 
em  snores.  The  more  northern  part  of  his  map  is  based  on 
native  information,  especially  on  that  of  a  very  intelligent  Arab, 
whom  he  has  previously  met  with  in  Unyanyembe,  and  whose 
data,  so  far  as  the  shores  of  the  lake,  were  found  by  Captain 
Speke  to  be  remarkably  correct.  This  Arab  had  travelea  far 
along  its  western  shores.  In  thirty-five  long  marches  he  reached 
the  Kitangura  river,  and  in  twenty  more  marches,  Kibnga,  the 
eapital  of  a  native  despot.    Between  these  two  places  he  crossed 
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about  180  rivers,  of  which  the  Kitangara  and  the  Katanga  were 
the  largest.  The  former  is  crossed  in  large  canoes ;  the  latter, ' 
though  much  larger  and  broader,  is  crossea  during  the  dry  sea- 
son by  walking  over  lily  leaves ;  but  in  the  wet  season  it  spreada 
out  to  an  enormous  size,  and  is  quite  unmanageable.  The  rainy 
season  is  very  severe  in  these  parts.  No  merchants  have  gone 
farther  than  Kibuga;  but,  at  that  place,  they  hear  reports  of  a 
large  and  distant  river,  the  Kivira,  upon  the  banks  of  which  the 
BarijDCople  live.  This  river  is  believed  by  Captain  Speke  to  be 
the  White  Nile." 

Sir  R.  I.  Murchison  in  reviewing  the  labors  of  the  two  ex- 
plorers, remarked  that  '*  they  have,  by  means  of  astronomical 
observations,  fixed  the  position,  the  longitude  and  latitude  of 
these  two  great  lakes,  and  have  shown  you  that  whilst  one  is 
like  other  lakes,  of  which  we  had  previously  heard,  situated  on 
a  great  plateau,  the  other  is  situated  at  such  an  elevation  that, 
as  Captain  Speke  has  explained  to  you,  it  may  very  possibly 
be  found  to  feed  the  chief  sources  of  the  Nile.  I  will  not  now 
argue  that  difficult  question,  because  I  am  quite  sure  there  is  one 
gentleman  here,  if  not  others,  who  may  dispute  that  inference. 
I  will,  therefore,  first  call  attention  generally  to  the  great  im- 
portance of  these  discoveries.  My  friends  here  have  not  only 
traversed  the  district  and  furnished  us  with  a  good  picture  of  the 
manners  and  customs  of  the  inhabitants,  but  have  also  brought 
home  rock  specimens  which  enlishten  us  bh  to  the  fundamental 
features  of  this  country ;  and  to  these  rocks  I  will  for  a  moment 
advert  Captain  Burton  placed  before  me  this  morning  certain 
specimens  which  show  me  that  at  an  elevation  of  upwsurds  of 
8000  feet  above  the  sea  and  towards  the  interior  there  are 
fossilized  land  shells,  showing  that  from  verv  ancient  periods 
the  lands  have  maintained  their  present  connguration.  These 
deposits,  whether  purely  terrestrial  or  lacustrine,  have  been  con- 
solidated into  stone,  and  show  that  the  existing  internal  condition 
of  Africa  is  that  of  ages  long  gone  by,  as  I  took  the  liberty  of 
pointing  out  to  the  society  some  years  ago,  when  treating  of 
Livingptone's  first  explorations.  Another  striking  feature  in 
connection  with  this  great  zone  of  country  is  this.  You  will 
observe  that  our  friends  spoke  of  remarkable  herds  of  oxen  on 
the  banks  of  the  lake  Tanganyika,  and  tribes  of  people  between 
that  vast  lake  and  the  coaHt  range,  who  are  a  thnving,  peaceful, 
agricultural  population,  whilst  the  adjacent  districts  in  tne  north 
and  south  are  frequently  disturbed  by  wars  for  slave-hunting 
purposes.  This  is  a  great  fact  as  indicating  a  broad  line  of  route 
by  which  we  may  hope  hereafter  to  establish  intercourse  wiUi  the 
interior  country.  There  is  another  important  fact,  though  I  do 
not  think  Captain  Speke  alluded  to  it,  namely,  the  absence  of 
that  great  scourge  of  parts  of  southern  Africa^  the  Tsetse  fly. 
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With  r^aid  to  the  physical  geography  of  the  country,  it  is 
remarkable  that  all  the  adjacent  rivers  fall  into  the  greatt  Tan- 
ganyika lake,  which  was  formerly  supposed,  on  the  contrary,  to 
afford  the  sources  of  the  Zambesi  river.  All  theory,  therefore, 
on  this  subiect  is  now  set  at  rest.  Lastly,  we  come  to  the  subject 
which  is  liKely,  as  I  said,  to  give  rise  to  much  discussion,  and 
that  is  the  theory  upon  which  I  think  my  friend  Captain  Speke 
may  rest  bis  claim  to  our  most  decided  approbation.  On  my  own 
part  I  am  disposed  to  think  that  he  has  indicated  the  true 
floathemmost  source  of  the  Nile.  Now,  in  saying  this  I  do  not 
mean  to  deny  that  the  great  mountains  flanking  the  lake  on  the 
easty  of  whicn  a  point  or  two  only  is  marked  on  the  map  before 
us,  do  not  afford  the  streams  which  flow  into  this  great  lake. 
That  must  probably  be  the  case  on  the  east,  just  as  Captain 
Speke  ascertained  nom  the  Arabs  that  the  so-called  ^'Mountains 
of  the  Moon''  feed  the  same  lake  from  the  west  by  other  streams. 
You  must  here  recollect  that  the  same  Arab  sheik  who  gave  him 
the  information  which  turned  out  to  be  correct  concerning  the 
existence  of  the  lake  Tanganyika  also  told  him  of  the  existence 
<^  the  Nyanza,  which  l^e  was  found  to  be  exactly  in  the 
position  indicated.  As  Captain  Speke  has  determined  that  this 
great  lake  Nyanza  is  nearly  4000  feet  above  the  sea,  it  may  well, 
mdeed,  be  the  main  source  of  the  White  Nile.  Everything 
(as  far  as  theory  goes)  being  in  its  favor,  this  view  is  farther 
stipported  when  we  reflect  on  the  fact  that  the  tropical  rains 
cause  these  upland  lakes  and  rivers  to  swell  and  burst  their 
banks  at  a  P^od  which  tallies  very  well  with  the  rise  of  the  Nile 
at  Cairo.  These,  then,  are  grounds  which  I  think  must  go  to 
strengthen  the  belief  of  Captain  Speke,  and  I  may,  therefore, 
repeat  what  I  stated  at  the  anniversary,  that  highly  worthy  as 
Captain  Burton  was  to  receive  a  gold  medal,  not  only  on  account 
of  this  great  expedition  which  he  led,  but  also  for  his  former 
g^ant  and  distinguished  expeditions,  Captain  Speke,  who  now 
sits  at  your  Lordship's  left  hand,  is  also  entitled  to  a  gold  medal 
of  the  Koyal  Geographical  Society." 

K  Schlagintweit  on  the  Salt  Lakes  of  the  Himala- 
yas.— At  a  recent  meeting  of  the  Eoyal  Geographical  Society 
of  London,  Mr.  H.  Schla^ntweit  exhibited  some  chromo-litho- 
graphic  sketches  of  the  Himalayan  Mts.,  and  in  commenting  up* 
on  Uie  remarkable  erosion  which  takes  place  upon  that  range, 
he  spoke  as  follows  of  the  salt-lakes  which  form  a  peculiarity  of 
that  region : 

"  Another  consequence  ©f  the  erosion  is  the  gradual  drainage 
of  fresh  water  lakes,  or  their  conversion  into  salt  water  lakea 
It  is  verv  characteristic  for  the  Himalayas,  and  in  this  respect 
they  differ  essentially  from  most  other  mountain  systems  in  the 
world,  that  hardly  any  fresh-water  lakes  now  occur.     The  only 
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few  lakes  of  any  considerable  extent  which  have  been  made 
known  by  Captain  Strachey,  Captain  Speke,  and  Major  Cunning- 
ham, as  well  as  those  we  visited  besides,  are  all  salt  water.  But 
the  explanation  we  think  we  must  give  of  this  phenomenon  is 
different  from  the  explanation  formerly  given.  Some  have 
thought  that  a  raising  of  the  countrj  might  have  caused  a  general 
drainage.  We  think  that  supposition  rather  improbable,  fix)m 
the  recent  strata  round  these  salt  lakes  being  all  horizontal,  and 
the  outlets  of  these  salt  lakes  being  in  a  different  direction  in 
reference  to  the  horizon.  If  any  raising  of  the  country  had 
effected  the  drainage  of  the  salt  lakes,  the  effect  would  have  been 
a  perfectly  different  one,  according  to  the  position  the  outlet  of 
these  lakes  had  in  reference  to  the  points  of  the  horizon,  a 
modification  which  is  nowhere  met  with. 

"  The  Tso  mo  Ri  ri  and  the  Tso  mo  Gnalari,  the  two  great  salt 
lakes  of  Bupchu  and  Pankong,  of  which  drawings  are  presented, 
happen  to  be  a  good  example  of  two  large  lakes,  being  about 
equally  salt,  with  differently  directed  former  outlets,  and  with 
quite  horizontal  banks  of  detritus  and  of  watermarks  along  their 
circumferences.  The  gradual  progress  of  the  erosion  of  the 
valleys  seems  to  us  to  be  also  the  chief  cause  of  the  gradual 
transformation  of  freshwater  lakes  into  saltwater  lakes  in  Tibet. 

"  By  this  progressive  excavation  thousands  of  square  miles, 
still  marked  as  former  lakes  by  the  form  of  the  surface,  have  been 
emptied,  and  the  consequence  is  that  the  local  evaporation  could 
no  more  keep  the  equilibrium  with  the  precipitation ;  in  conse- 
quence the  lakes,  of  which  parts  remained  undrained  on  account 
of  their  greater  depth,  now  gradually  became  more  and  more 
salt" 

Journal  op  the  Rotal  Geographical  Society  op  Lon- 
don.— We  have  just  received  the  twenty-eighth  volume  of  the 
Journal  of  the  Royal  Geographical  Society  of  London.  Like 
the  previous  parts  of  this  series  it  is  full  of  important  contribu- 
tions to  our  knowledge  of  the  physical  geography  of  every 
country  where  British  enterprize  is  manifested.  We  have  here- 
tofore quoted  from  the  anniversary  address  of  the  President, 
Sir  R.  1.  Murchison.  To  many  of  the  other  articles  we  shall 
have  occasion  to  allude.  The  following  is  a  statement  of  the 
contents  of  the  volume : 

Articles — I.  Joarnal  of  the  North  Australian  Exploring  Expedition; 
under  the  command  of  Augustus  C.  Gregory,  Esq.  (Gold  Medallist,  R.G.S.) ; 
with  Report  by  Mr.  Elsey  on  the  health  of  the  party. — 2.  Notes  on  the 
Physical  Geography  of  Northwest  Austnffia ;  by  Mr.  James  S.  Wilson, 
Qeologist  to  the  North  Australian  Expedition. — 3.  Journey  from  Coles- 
berg  to  Steinkopf  in  1854-5;  by  Robert  Moffat,  Esq.,  F.R.G.S.,  Govern- 
ment Surveyor  at  the  Cape.— 4.  Journey  from  Little  Namaqualand  east- 
ward, along  the  Orange  River,  the  Northern  Frontier  of  the  Colony,  J^c., 
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4c.,  in  August  1866 ;  by  Robert  Moffat,  Esq.,  F.R.G.S.,  Government  Sur- 
▼eyor  at  the  Cape. — 5.  A  Coasting  Voyage  from  Mombasa  to  the  Pan- 
gani  River:  Visit  to  Sultan  Kipiwere:  and  Progress  of  the  Expedition 
into  the  Interior;  by  Captains  Richard  F.  Burton,  commanding  the  East 
African  Expedition,  and  J.  H.  Speke,  F.R.G.S. — 6.  Explorations  in  the 
Desert  East  of  the  Haur&n,  and  in  the  Ancient  Land  of  Bashan ;  by 
Cyri!  C.  Graham,  Esq.,  F.R.G.8.,  &c. — 7.  Contributions  to  the  Knowl- 
edge of  New  Guinea;  by  Dr. Salomon  Miiller, — 8.  On  the  supposed  dis- 
covery, by  Dr.  E.  K.  Kane,  U.S.N.,  of  the  North  Coast  of  Greenland,  and 
of  an  Open  Polar  Sea,  <fee.,  as  described  in  the  '  Arctic  Explorations  in 
the  years  1853,  1354,  1855;*  by  Dr.  Henry  Rink,  M.D.,  Inspector  in 
Greenland  for  the  Danish  Government. — 9.  The  Yang-tse-Keang,  and 
the  Hwang-Ho  or  Yellow  River;  by  William  Lockhart,  Esq.,  F.G.R.S.— 
10.  Extracts  from  a  Journal  kept  during  a  Reconnaissance  Survey  of  the 
Southern  Districts  of  the  Provinces  of  Otago,  New  Zealand  ;  by  J.  Turn- 
bull  Thomson,  F.R.G.S.,  Chief  Surveyor. — 11.  Observations  relative  to 
the  Geographical  Position  of  the  West  Coast  of  South  America;  by 
Carlos  Moesta,  Director  of  the  National  Observatory,  Santiago  de  Chile, 
May  29,  1856. — 12.  Excursion  made  from  Quito  to  the  River  Nnpo,  Jan- 
uary to  May,  1857;  by  Dr.  William  Jameson. — 13.  Description  of  the 
State  of  San  Salvador,  Central  America ;  communicated  by  John  Power, 
Esq.,  F.R.G.S.,  of  Panama. — 14.  On  the  Latitude  and  Longitude  of  some 
of  the  principal  places  in  the  Republic  of  Guatemala ;  by  A.  van  de 
Gehuchte. — 15.  On  the  Fine  Regions  of  the  Trade  Winds;  by  Thomas 
Hopkins,  M.B.M.S.,  Vice-President  of  the  Manchester  Literary  and  Philo- 
sophical Society. — 16.  Remarks  upon  the  Amount  of  Light  experienced 
in  high  Northern  Latitudes  during  the  absence  of  the  Sun ;  by  Captain 
Bberard  Osbom,  R.N.,  C.B.,  F.R.G,S.,  OflScier  Legion  d'Honneur,  Ac— 
17.  Notes  on  the  River  Amiir  and  the  adjacent  Districts;  by  MM.  Pes- 
churof^  Permikin,  Shenurin,  Vasilief,  Radde,  Usoltzof,  Pargache&hi,  ^c 

IllustratioM, — 1  and  2.  Map  to  illustrate  the  Route  of  the  North 
Australian  Expedition,  and  Mr.  Wilson^s  Paper  on  the  Physical  Geogra- 
phy of  N.W.  Australia. — 3  and  4.  Map  to  illustrate  Mr.  Moflfat^s  Journey 
from  Colesberg  to  Steinkopf ;  and  from  Little  Namaqualand  Eastward, 
along  the  Orange  River. — 5.  Map  to  illustrate  the  Progress  of  the  East 
Africa  Expedition. — 6.  Map  to  illustrate  Mr.  Cyril  Graham's  Explora- 
tions East  of  the  Haurdn,  ^c. — 7.  Map  to  illustrate  Dr.  Rink's  Paper  on 
Dr,  Kane's  Arctic  Explorations. — 8.  Map  to  illustrate  Mr.  Thomson's  Sur- 
vey of  Otago. — 9.  Map  to  illustrate  Capt.  Sherard  Osborn's  Paper  on 
Light  in  the  Arctic  Regions. — 10.  Map  to  illustrate  Notes  on  the  River 
Arodr. 

Yale  College  Lthnury,  March,  1860. 
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Art.  XXIII. — On  the  Species  of  Calceola  found  in  Tennessee:  Cal- 
ceola Americana ;  by  Prof.  J.  M.  Safford. 

For  many  years  it  has  been  known  that  a  species  of  Calceola 
occurs  in  the  marly  and  glade-forming  limestones  of  Western 
Tennessee.  This  species  has  been  considered  to  be  identical 
with  the  European  C.  sandalina  of  Lamarck,  an  error  (for  such 
I  hold  it  to  be)  which  has  contributed  much  to  the  confusion 
that  has  existed  with  reference  to  the  age  of  the  limestones  men- 
tioned. Individuals  of  the  species  are  frequently  found  upon 
marly  glades  of  Decatur,  Perry,  Wayne,  and  Hardin  counties. 
The  identity  of  the  species  with  C.  sandalina  (and  a  few  other 
determinations  of  the  same  kind)  once  taken  for  granted,  it  was 
an  easy  matter  to  designate  the  rocks  of  these  glades  '*  Devo- 
nian." 

Since  my  attention  has  been  called  particularly  to  this  species^ 
I  have  regarded  it  as  distinct,  and  now  propose  for  it  the  name 
Calceola  Americana. 

In  the  first  place,  its  diflFerent  geological  position  would,  at 
least,  indicate  a  distinct  species.  It  is  without  doubt  an  Upper 
Silurian  fossil,  and  moreover  belonjra  exclusively,  so  far  as  my 
observations  have  extended,  to  the  S^iagara  Period.*  The  grey 
marly  limestones  of  the  glades,  although  much  alike  lithologically, 
are  generally  easily  separable,  by  their  fossils,  into  two  beds,  the 
lower  one  representing,  in  part,  the  Niagara  Period,  and  the 
other  the  Lower  Helderberg.  It  is  to  the  former  of  these  that 
our  Calceola  belongs.  Among  its  associates  are  Ortkis  elegantula^ 
PkUyostoma  Niagarensis,  Caryocrinus  omaius,  Eucalyptocrinus  de- 
conts^  ko.  Hdlysites  escharoides  and  Cladopora  reticulata  have 
been  observed  in  a  local  coralline  limestone  resting  upon  the 
bed  containing  the  Calceola. 

In  the  second  place,  the  characters  which  separate  it  from  C. 
sandalina  are  well  marked.  In  general  form,  it  is  much  like  the 
European  species,  but  differs  in  the  following  particulars  :t 

1.  In  C.  sandalina  the  central  cardinal  process  or  tooth  of  the 
large  valve  is  divided  longitudinally  by  a  shallow  linear  groove, 
making  the  tooth  apparently  double ;  in  all  my  large  vdves  of 
C.  Americana  this  tooth  is  not  grooved,  but,  on  the  other  hand, 
is  rounded  and  smooth  along  its  summit;  it  is  moreover  longer 
and  larger  than  in  the  European  species. 

*  The  Niagara  Period,  as  here  used,  it  equivaleot  to  the  New  York  rocka  from 
the  Oneida  Conglomerate  to  the  Niagara  Group  inclusive. 

f  In  making  these  comparifM>ns  I  have  before  me  forty  specimen*  of  the  Amen* 
can  species  and  seven  of  the  European.  Of  the  first,  one  is  an  excellent  specimen 
with  both  valves  united,  two  are  eood  specimens  of  the  small  valve,  and  the  re- 
mainder are  large  valves.  The  small  valves  are  seldom  found.  I  have  seen  alto- 
gether four  of  them.  Of  mj  European  specimens,  one  is  entire  with  both  valves» 
another  is  an  ezcellent  imall  valve,  and  the  rest  are  large  valves  all  in  good  condition. 
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2.  In  my  specimeDS  of  C,  Americana  the  rows  of  punctures,  so 
conspicuous  on  the  internal  surfaces  of  G,  sandaltna,  are  not  seen. 

3.  Within  the  largest  valve  of  our  species,  in  the  older  indi- 
viduals, there  is  adjoining  the  hinge  line,  and  on  each  side  of 
the  cardinal  process,  (but  separated  from  the  latter  by  a  deep 
groove,)  a  prominent  callosity.  In  very  old  specimens,  these 
callosities  nearly  fill  up  the  Dack  portion  of  the  cavity  of  the 
shell,  and,  at  the  same  time,  nearly  obliterate  the  striaa  or  ridges 
which  run  forward  from  the  hinge  line.  Most  of  the  inner  sur- 
&ce  of  the  large  valve  has  an  irregular  wavy  appearance,  indi* 
eating  a  vesicular  structure,  which,  in  fact,  the  mass  of  the  valve 
has. 

4.  The  small  valve  (the  dorsal),  so  far  as  I  have  seen,  has  ex* 
ternallv  no  proper  cardinal  area;  its  apex  is  not  immediately 
over  the  hinge  line,  but  is  removed  about  one-fourth  of  the 
length  of  the  valve  towards  the  frx^nt,  the  cardinal  edge  being 
bevelled  off  from  the  apex  to  the  hinge  line.  The  lines  of 
growth  are  prominent  along  this  bevelled  edge ;  so  they  are  too 
on  the  cardinal  area  of  the  large  valve. 

6.  The  external  surface  of  C,  Americana^  is  obscurely  marked 
longitudinally  in  front  by  stria9,  which,  so  far  as  they  have  been 
seen,  are  coarser  and  less  numerous  than  in  C,  sandalina. 

There  are  other  points  of  difference  which  appear  to  be  con- 
stant, but  those  given  are  sufficient  to  characterize  the  species. 
Upon  a  future  occasion  the  fossil  will  be  illustrated  by  the  proper 
figures. 

LefaanoD,  TaniL,  Feb.  1, 1860. 


Abt.  XXIV. — The  Cheat  Auroral  Exhibition  of  August  28<A  to 
September  ith,  1859. — 8d  Article. 

In  the  two  preceding  numbers  of  this  Journal*  we  have  given 
observations  of  the  Aurora  of  Aug.  28th  to  Sept.  4th,  from  nu- 
merous places  in  North  America.  We  now  continue  our  record 
of  the  pnenomena,  and  intend  in  a  subsequent  number  to  pre- 
sent a  summary  of  the  observations  made  in  other  parts  of  the 
world.  We  are  indebted  to  Mr.  Benj.  V.  Marsh,  of  Philadel- 
phia, for  a  considerable  number  of  the  following  notices. 

1.  Observations  at  Montreal  (lat.  45''  81'),  by  Dr.  Archibald  Hall. 

August  28th  about  6^  20«  p.  m.  the  sky  was  about  seven 
tenths  obscured  by  massive  cumuli,  when  in  the  interval  between 
them  I  observed  streamers  of  a  ruddy  tint  passing  from  the 
south  towards  the  zenith.    The  wind  was  N.N.W.  and  blowing 

*  Vols.  zxTiii,  p.  885 ;  zzix,  p.  92. 
SECOND  SERIES,  Vox.  XXIX,  No.  86.-MARCH,  I860. 
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rather  stiffljr.  About  10  p.  m.  the  streamers  seemed  to  conver^ 
towards  the  zenith  in  all  directions,  and  to  possess  a  deep  ruddy 
tint.  There  was  a  large  cumulus  cloud  in  the  W.S.W.  and  from 
a  clear  space  beneath  it  a  streamer  shot  upwards  and  distinctly 
traversed  the  cloud,  illuminating  it  vividly.  The  same  phenom- 
enon was  witnessed  by  another  observer  at  the  other  end  of  the 
city. 

At  2*»  10"°  A.  M.  Sept  2d,  a  brilliant  aurora  was  seen  in  the 
vacant  space  between  masses  of  huge  cumuli  and  lasted  until 
8*»  80"  A.  M.  The  sky  was  at  first  of  a  bright  coppery  red  tint, 
and  the  light  emitted  so  great  that  it  was  possible  to  read  mode- 
rately large  print  by  it.  This  space  became  interspersed  with 
streamers  of  a  rich  roseate  hue  stretching  to  the  zenith.  The 
manifestation  was  chiefly  observed  in  the  W.S.W. 

Sept  2,  at  9^  40"  p.  M.  we  had  another  auroral  display.  The 
streamers  were  mostly  white,  springing  from  three  well-defined 
arches,  stretching  between  the  N.E.  and  N.W.  They  flickered 
magnificently  about  lO*'  20"  P.  M.  in  the  zenith,  where  they 
formed  a  huge  corona  having  a  tent-like  appearance.  These 
displays  have  been  the  finest  seen  here  for  many  years,  and  it  is 
to  be  regretted  that  on  the  two  first  occasions,  clouds  should 
so  far  have  concealed  them  from  our  view. 

2.  Observations  at  Montreal  (lat  45°  81'),  hy  Prof.  Charles 
Smallwood,  LL.D. 

Aug.  28th  at  9  P.  M.  we  had  a  splendid  aurora  extending  over 
nearly  the  whole  horizon  with  the  exception  of  a  small  space  in 
the  south  and  S.W.,  varying  in  color  from  a  pale  yellow  to  deep 
orange  and  violet  or  crimson,  and  nearly  as  light  as  when  the 
moon  is  at  its  full.  The  aurora  was  first  noticed  between  8*»  80" 
and  9*»  P.  M.,  and  this  appearance  lasted,  with  modifications,  till 
nearly  sunrise. 

On  the  following  night,  Aug.  29th,  there  was  also  a  fine  dis- 
play, but  not  to  be  compared  in  brilliancy  to  that  of  the  previ- 
ous evening.  The  sky  was  on  this  occasion  cloudless,  and  a  few 
streamers  were  occasionally  seen  tinted  with  a  pale  violet  color. 

The  most  remarkable  incident  was  the  unusual  amount  of  at- 
mospheric electricity  present  At  9  P.  M.,  Aug.  28th,  the  elec- 
trometers indicated  a  maximum  of  250  degrees  in  terms  of  Volta's 
electrometer  No.  1,  of  a  positive  character  (but  almost  constantly 
varying  in  intensity);  an  amount  equalled  only  during  the  thun- 
der storms  of  summer,  and  the  heavy  snow  storms  of  winter. 
The  amount  during  the  following  day  and  night  indicated  a 
maximum  of  ten  degrees,  which  is  however  somewhat  above 
the  usual  average. 

The  appearances  would  lead  to  the  opinion  that  the  clouds 
might  have  been  the  medium  of  conducting  the  atmospheric 
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electricity  to  the  earth,  for  the  indications  of  the  electrometew 
were  such  as  are  observed  during  the  passage  of  clouds  charged 
with  electricity,  and  this  phenomenon  seems  to  have  extended 
to  the  wires  of  the  electro-magnetic  telegraph. 

The  following  day  and  night  indicated  a  small  increase  on  the 
usual  amount  of  electricity,  which  may  be  owing  to  the  contin* 
ued  presence  of  the  aurora,  or  in  some  measure  to  the  decrease 
in  temperature. 

Similar  indications  of  the  electrical  state  of  the  atmosphere 
during  the  aurora  were  never  observed  here,  although  its  effect 
on  the  magnetic  telegraph  has  been  before  witnessed. 

8.  Observations  at  /S.  Paschal  (lat.  47^  40'  K,  long.  67°  40'  W.), 
communtcaied  by  Pro£  C.  Smallwood. 
It  was  about  10  P.  M.  Aug.  28th,  that  the  aurora  was  first  no- 
ticed here.  It  was  a  magnificent  display  which  threw  out 
streamers  from  the  zenith  all  around  the  horizon,  and  the  light 
was  nearly  that  of  the  day.  I  believe  it  was  visible  at  Lake  St. 
John  on  the  Saguenay,  lat.  48°  8',  long.  71°  9'. 

4.  Observations  at  Halifax  (lat  44°  89'),  by  Lieut.  N.  Homb,  of 
the  lioyal  Engineers. 

Aug.  28th  at  5  p.  m.,  I  remarked  a  long  narrow  belt  of  cloud 
from  B.  to  W.  having  a  peculiar  orange- white  appearance. 

At  8  P.  M.  I  observed  this  cloud  (which  in  the  interim  ap- 
peared to  be  stationary)  suddenly  to  become  luminous,  particu- 
Wly  at  its  eastern  extremity.  This  cloud  was  about  10°  wide, 
and  appeared  to  extend  from  horizon  to  horizon ;  no  other  clouds 
were  visible. 

Soon  afler  8  p.  m.  two  arcs  of  light  N.  and  S.  appeared,  that 
to  the  south  being  the  brightest.  Under  both  these  arcs  the 
heavens  were  dark ;  but  observers  were  uncertain  as  to  whether 
the  darkness  was  cloud  or  not.  No  stars  were  seen  below  the 
arcs,  although  quite  visible  above  them. 

At  9^  P.  M.  tne  appearance  was  as  if  these  two  arcs  were  a 
small  circle  of  the  sphere,  dipping  to  the  south  at  an  angle 
(measured  by  sextant)  of  15°  to  the  horizon,  and  12°  above  it. 
The  corona  "being  formed  at  a  point  (by  sextant)  10°  south  of 
zenith.  There  was  only  one  band  or  arc  of  light,  and  that  was 
continuous  around  the  whole  heavens*  There  were  two  remark- 
able patches,  one  due  west,  at  an  elevation  of  about  36°,  having 
a  red  color;  and  the  other  east  by  north,  at  an  elevation  of  25°, 
having  an  orange  color.  These  points  were  brightest  during 
the  whole  display. 

Two  distinct  sets  of  streamers  appeared  to  be  formed ;  one  set 
from  the  arc  of  light,  the  other  from  the  corona,  which  seemed 
to  be  constant  or  nearly  so ;  as  during  the  five  hours  I  watched 
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the  aurora,  there  appeared  to  be  always  light  in  or  near  the  ze- 
nith, and  always  in  the  arc.  The  streamers  were  the  variables, 
and  appeared  to  work  from  W.  by  N.  to  south.  I  think  they 
worked  along  from  E.  to  W.,  but  another  observer  said  from  W. 
to  E.  To  the  south  they  were  so  vivid  and  rapid  it  was  not 
easy  to  tell. 

A  volume  of  light,  as  if  a  quantity  of  burning  spirit  was 
poured  over  the  heavens,  appeared  to  stream  across  from  north 
to  south  quite  independent  of  the  streamers.  The  corona  sent 
down  rays,  but  it  seemed  to  be  only  half  way ;  the  streamers 
from  the  arc  meeting  them  and  toothing  in,  appearing  to  alter- 
nate, short  and  long  ones. 

6.  Observations  at  Orajton,  Canada  West  (lat.  44°  8'  N.,  long. 
78""  5'),  iy  James  Hubbert. 

Aug.  28th  9X  8^  SO™  P.  M.  my  attention  was  attracted  by  the 
peculiar  appearance  of  the  southwestern  sky.  Streamers  and 
Bashes  of  light  of  a  pale  yellow  and  red  color  were  rising,  sail- 
ing towards  a  point  8°  south  of  the  zenith,  and  meeting  others 
from  the  N.W.  and  north.  By  8*»  53™  the  whole  northern  and 
eastern  sky  was  a  blaze  of  lurid  light,  which  seemed  most  dense 
in  a  band  seven  degrees  wide,  extending  from  N.W.  to  S.E., 
along  which  there  was  a  constant  succession  of  streamers  and 
nebmous  patches,  exhibiting  every  shade  of  white,  yellow  and 
red.  Columns  were  now  darting  up  from  all  parts  of  the  hori- 
zon. The  aurora  hung  along  the  south,  in  a  line  at  a  maximum 
height  of  17°.  This  from  8*>  50™  to  9*»  was  very  perfect;  while 
a  similar  arch  but  much  less  regular  was  formed  in  the  north, 
reaching  to  the  east  The  latter  had  an  altitude  of  27°,  and 
like  the  other  seemed  to  rest  on  a  dark  bank.  The  first  corona 
that  I  observed  was  formed  at  d^j  at  an  altitude  of  70°.  It  was 
imperfect  and  vanished  almost  instantly ;  but  was  soon  replaced 
by  another  in  nearly  the  same  spot.  This  in  turn  gave  place  to 
another  still  more  complete.  From  9*»  15™  to  10*»  15™  the  drap- 
ery was  gorgeous  in  the  highest  degree.  A  diffused  light  made 
surrounding  objects  verv  distinct.  Cocks  crew,  and  the  animal 
world  seemed  to  think  tnat  day  was  dawning. 

I  noted  constant  changes  which  were  little  more  than  a  repe- 
tition of  the  above  till  S'*  in  the  morning.  The  corona  was  dis- 
tinct from  12*>  37™  to  1*>  5™.  The  color  was  white,  merging  into 
every  shade  of  yellow,  crimson,  scarlet,  purple,  and  sometimes 
tinged  with  green.  I  listened  with  great  earnestness,  and  once 
or  twice  thought  I  heard  a  rustling  noise,  but  I  think  it  must 
have  been  the  wind.  When  the  wind  was  hushed,  as  it  was  at 
intervals  in  the  latter  part  of  the  night,  not  a  sound  could  be 
heard.  Just  at  10^  the  aurora,  after  nearly  disappearing,  be- 
came intensely  brilliant,  equalling  the  light  of  the  moon  at  the 
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last  quarter.  The  aurora  continued  till  daylight,  when  it  grad- 
uallj  fibded  away. 

"rile  evening  of  Aug.  29th  was  clear ;  and  at  8h  45™  the  aurora 
was  again  visible,  but  very  much  less  extended  and  brilliant 
than  on  the  preceding  night.  There  were  thin,  misty  clouds  of 
a  nebulous  appearance,  with  occasional  streamers  of  a  pale  white 
light,  sometimes  merging  into  red. 

On  the  night  of  Aug.  30th  I  observed  no  unusual  appearance. 

Aug.  31st  the  sky  was  covered  with  a  dense  mass  of  clouds ; 
but  the  existence  of  the  aurora  was  evident  from  the  clearness 
of  the  night  After  midnight  the  clouds  disappeared,  and  the 
display  was  magnificent.  All  the  characteristics  of  the  night  of 
the  28th  were  repeated ;  but  the  arch  was  rather  lower  along  the 
southern  horizon.  A  fiery  bank  was  formed  in  the  south,  from 
which  rays  were  constantly  darting  upward,  and  the  whole  sky 
was  a  gorgeous  canopy  oi  crimson  and  gold.  This  was  most 
vivid  from  1*»  15"  to  1^  45™,  but  was  continued  till  almost  day- 

light  '        '        . 

Sept.  1st  was  cloudy,  and  I  saw  no  indications  of  the  aurora. 

Sept  2d  there  were  dense  clouds,  yet  the  aurora  might  be  oc- 
casionally  seen.  It  was  confined  to  the  N.  and  N.E.,  and  was 
particularly  bright  from  9*»  51™  to  UK 

Sept  8d  was  clear.  At  8^  50™  the  aurora  appeared  in  the 
N-N.E.  and  W.  The  light  was  yellow  and  white,  with  traces 
of  crimson  and  green.  At  10>>  an  imperfect  corona  was  formed, 
but  almost  instantly  disappeared.  Others  followed,  but  none  of 
them  were  complete. 

Sept  4.  The  same  phenomena  were  observed,  but  much  di- 
minished in  brilliancy. 

Sept  6.    No  trace  of  the  aurora  was  visible. 

6.  Obeervations  at  Rochester,  K  T.  (lat  43°  8'),  hy  Prof.  C.  Dbwey. 

The  aurora  of  Aug.  28th  was  exceedingly  splendid  both  be- 
fore and  after  midni^t,  with  the  corona  a  little  south  of  tbe  ze- 
nith ;  and  exhibited  many  colors,  with  red  or  crimson  predomi- 
nant 

Sept  1st  The  aurora  began  late  in  the  evening,  and  exhib- 
ited the  usual  appearances. 

Sept  2d  at  1  a.  m.  it  was  cloudy,  but  very  bright  and  red  in 
the  Is  .£. ;  the  light  increased  rapidly  and  extended.  At  2  A.  M. 
there  was  a  magnificent  glow  of  red  over  the  southeast,  south 
and  southwest ;  yellowish  green,  green  and  crimson,  forming  a 
gorceous  display  quite  down  to  the  south  horizon  as  seen  from 
tbe  nousetops.  A  splendid  corona  was  formed  just  south  and 
east  of  the  zenith,  with  splendid  coruscations  from  towards  the 
horizon  up  to  the  zenith.  The  streamers  shot  upward  towards 
where  the  corona  was  formed,  but  none  went  to  it 
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Sept.  8d.  The  aurora  was  considerable  at  9  P.  M.,  and  over 
the  north,  streamers  were  shooting  upwards.  At  10  P.  M.  there 
was  a  bright  red  space  in  the  N.  W.  or  W.N.W.  with  white  and 
greenish-white  bands  on  each  side.  The  flashing  of  light  up- 
wards soon  began,  and  the  streams  or  clouds  of  aurora  were 
splendid.  At  lOJ  P.  M.  the  corona  began  a  little  S.E.  of  the 
zenith,  and  was  very  splendid,  towards  which  the  streaming  up- 
wards was  on  all  sides  but  less  from  the  south.  At  11  P.  M.  it 
nearly  disappeared.  This  aurora  was  equal  to  that  of  Novem- 
ber, 1837. 

7.  Observations  at  Newburyport,  Mass.  (lat.  42^  480,  ^y  ^^• 
Henry  C.  JPeekins. 

The  aurora  of  Aug.  28th  was  the  most  splendid  ever  witnessed 
at  Newburyport  by  the  present  generation.  About  7^  P.  M.  the. 
eastern  sky  seemed  to  outvie  the  western,  but  with  reversed 
colors,  the  pink  of  the  morning  taking  the  place  of  the  golden 
hues  of  the  setting  sun.  In  a  few  moments  these  hues  were  re- 
peated in  the  northeast  and  the  west,  and  the  yellowish-white 
luminous  arch  had  passed  the  zenith  and  was  fast  covering  the 
southern  sky,  and  at  7f  P.  M.  had  enveloped  Antares.  At 
7^  62™  the  star  Tau  Scorpii  was  at  the  southwestern  edge  of  the 
luminous  fringe.  At  9  P.  M.  Lambda  Scorpii  marked  its  south- 
em  border.  At  9f  P.  M.  the  northern  border  of  a  luminous  arch 
passing  from  the  east  to  the  west,  was  marked  by  Nu  in  the 
right  foot  of  the  Swan,  while  the  whole  southern  and  southwest- 
ern heavens  were  glowing  with  streamers  rushing  to  the  pole  of 
the  Dipping-needle,  the  whole  northern  heavens  being  entirely 
destitute  of  the  auroral  light.  At  this  juncture,  in  an  instant  as 
it  were,  the  merry  dancers  sprang  up  from  the  northern  heavens, 
and  at  10  p.  m.  the  whole  celestial  vault  was  glowing  with 
streamers,  crimson,  yellow,  and  white,  gathered  into  waving 
brilliant  folds,  a  little  to  the  south  and  east  of  the  zenith,  afford- 
ing a  canopy  of  the  richest  tints  and  most  magnificent  texture. 
The  light  was  examined  by  the  polariscope,  and  found  not  po- 
larized. The  stars  were  so  lost  amid  the  effulgence  as  to  render 
it  somewhat  dif&cult  to  make  out  the  constellations.  Print 
might  be  read  by  the  aid  of  a  small  lens,  and  the  time  ascer- 
tained from  the  watch  by  the  simple  light  of  the  aurora. 

During  the  evening  of  Sept.  1st  the  aurora  was  quite  bright, 
and  about  a  quarter  to  one  (Sept.  2)  it  spread  very  rapidly,  and 
soon  enveloped  the  whole  heavens.  At  about  one  the  spectacle 
was  magnificent,  a  perfect  dome  of  alternate  red  and  green 
streamers  beine  formed,  and  the  light  being  so  great  that  ordi- 
nary print  could  be  read  as  easily  as  in  the  day-time.  It  con- 
tinued till  morning. 
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8.  Observatione  at  Lunenburg^  Mass.  (lat.  42°  860)  ^  'Prot 
.  William  B.  Rogers. 

The  aurora  of  Aug.  28th  has  rarely  been  equalled  in  this  lati- 
tude, and  the  meteor  was  repeated  with  more  or  less  splendor 
for  the  eight  following  nights.  The  displays  of  Sept.  1st  and  2d 
were  scarcely  inferior  in  beauty  to  that  of  the  28th,  while  that 
of  Sept  2d,  in  some  of  its  features,  was  the  most  interesting  of 
them  all. 

On  the  evening  of  Aug.  28  th,  throughout  most  of  the  north- 
ern half  of  the  sky,  the  stars  were  dimmed  by  what  seemed  to 
be  a  luminous  haze,  which  in  some  places  quite  eclipsed  their 
light,  and  which  itself  glowed  changefuUy  with  a  golden  and 
crimson  coloring.  In  the  earlier  stage,  the  obscure  space  on  the 
northern  horizon  had  not  assumed  the  usual  arched  form,  and 
was  sufl&ciently  translucent  to  show  a  few  flaky  clouds,  floating 
within  its  confines.  At  8^  20°*  this  dark  space  had  become  more 
opaque,  and  had  moulded  itself  into  a  symmetrical  arch,  bounded 
by  a  broad  luminous  band. 

At  9^  SO""  the  display  attained  its  hi ff best  magnificence.  The 
dome  of  the  heaven's  was  hung  around  with  white  and  golden 
and  rose-tinted  streamers  converging  from  all  quarters  towards 
the  magnetic  pole.  Over  the  glowing  stripes  of  this  marvellous 
pavilion  there  came  broad  flushes  of  the  richest  crimson  light, 
until  it  suffused  all  the  upper  part  of  the  skv,  and  the  whole 
southern  quarter  except  a  narrow  space  next  tne  horizon. 

At  10**  80°»  nothing  remained  of  this  wonderful  spectacle  but 
a  faint  auroral  arch  Tow  down  in  the  north,  accompanied  by  a 
few  dim  streamers. 

The  aurora  recurred  in  great  splendor  between  1  and  2  A.  M., 
Aug.  29th,  when  the  crimson  color  was  particularly  remarkable. 
At  3*»  30™  A.  M.  there  was  a  fine  auroral  arch  in  the  north,  with 
a  long  array  of  streamers  rising  from  it. 

Sept  2d,  a  clear  sunset  was  followed  by  a  peculiar  greenish 
and  purplish  light  extending  round  the  horizon,  even  beyond 
the  north.  Over  the  northeast  quarter,  the  air  to  the  height  of 
80°  had  a  dark  opacity,  which  had  the  effect  of  arresting  the 
light  coming  from  oeyqpd. 

At  7^  80"  P.  M.  an  irregular  obscure  space  began  to  form 
along  the  northern  horizon.  At  7**  50™  a  faint  arch  of  white 
li^ht  made  its  appearance,  resting  on  the  horizon  a  little  north 
of  the  E.  and  W.  points,  and  culminating  some  distance  below 
the  pole  star.  This  continued  to  rise  until  8  P.  M.,  when  its  aper 
was  within  a  few  degrees  of  the  pole. 

At  9^  20™  a  low  luminous  segment  showed  itself  on  the  hori- 
zon beneath  the  arch.  The  latter  now  resolved  itself  into  an 
array  of  bright  streamers,  with  equidistant  shadowy  spaces  be- 
tween them. 


Digitized  by 


Google 


256  Aurora  of  1859. 

At  9**  30°  the  streamers  had  extended  and  grown  brighter, 
while  the  low  luminous  segment,  diffusing  itself  upward,  had 
merged  into  the  outer  arch,  which  now  reached  nearly  to  the 
pole  star.  At  this  moment  the  arch  began  to  send  off  succes- 
sive waves  of  light,  rapidly  following  one  another  towards  and 
beyond  the  zenith.  In  a  few  seconds  this  wave  movement  gave 
place  to  more  rapid  and  seemingly  broken  pulsations,  flitting 
upwards  in  close  succession  through  the  northern,  eastern  and 
western  quarters  of  the  sky,  and  visible,  though  less  distinctly, 
in  the  south.  This  wonderful  appearance  exhibited  everywhere 
a  convergency  of  the  lines  of  motion  towards  a  point  considera- 
bly south  of  the  zenith. 

When  these  luminous  phenomena  were  at  their  height,  every 
spot  to  which  the  eye  was  directed,  except  the  southern  quarter 
near  the  horizon,  was  traversed  by  quietly  successive  flashes  of 
white,  greenish,  and  pale  roseate  light,  all  seemingly  moving 
upwards. 

At  lO'*  80">  the  pulsating  movement  again  extended  over  all 
the  northern  and  part  of  the  southern  half  of  the  sky.  Innu- 
merable waves  of  white,  yellowish  and  purplish  light  chased 
each  other  from  every  Quarter  towards  the  magnetic  pole,  while 
the  crimson  flush  spread  wider  and  higher  from  the  west. 

The  various  phases  of  this  aurora  recurred  according  to  a 
somewhat  uniform  order  of  succession.  First,  the  dark  segment 
on  the  northern  horizon  took  a  regular  arched  form,  and  as  it 
rose,  became  bounded  above  by  a  broad  luminous  curve,  at  the 
same  time  developing  one  or  more  bright  concentric  arches 
within.  The  streamers  now  shot  forth  from  all  parts  of  the  lu- 
minous zone ;  and  as  these  increased  the  upper  arch  faded  away, 
as  if  it  had  expended  itself  in  producing  them.  And  now  the 
lower  arch  took  its  place,  to  be  obliterated  in  its  turn  by  a  like 
seeming  process  of  exhaustion.  At  length,  one  of  the  grander 
effusions  of  light  coming  on,  the  whole  arch  was  broken  up, 
and  the  dark  segment  below  was  reduced  to  a  shapeless  mass. 
Then  there  occurred  a  comparative  pause  in  the  phenomena, 
until  the  dark  segment  again  took  form,  with  its  one  or  more 
luminous  bands,  and  a  like  cycle  of  development  was  repeated. 

9.  Observations  at  SteubenviUe,  Ohio,  (lat.  40°  25'),  from  the  Steu- 
henville  Daily  Journal. 
The  magnificent  auroral  display  of  Aug.  28th  was  unusually 
interesting.  1st.  It  covered  a  much  larger  space  of  the  heavens 
than  any  we  ever  saw  before,  at  least  since  1835.  2d.  It  lasted 
from  dark  until  daylight,  appearing  with  the  first  approach  of 
darkness  and  only  disappearing  as  daylight  gradually  overpow- 
ered it.  3d.  Instead  of  an  arch,  shooting  up  rapid  and  various 
colored  rays,  its  first  appearance  was  that  of  a  luminous  mist, 
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with  barely  perceptible  rays  alon^  its  soutbern  border,  and  mov- 
ing with  the  rolling  motion  of  clouds,  rather  than  tbe  straight 
darting  motion  usually  seen  in  auroras.  4th.  It  varied  in  inten- 
sity more  than  any  we  have  ever  seen  before,  twice  fading  nearly 
out,  and  remaining  so  for  nearly  half  an  hour  or  more,  and  then 
kindling  up  with  greater  brilliancy  than  before. 

About  7i  P.  M.  it  was  a  barely  perceptible  light  in  the  north- 
east As  the  darkness  deepened,  this  luminous  spot  grew 
brighter,  and  moved  to  the  south,  till  a  little  before  8  p.  m.  when 
the  light  spreading  from  it  met  that  coming  from  the  west,  and 
formed  an  arch  about  half  way  between  the  zenith  and  southern 
horizon,  and  there  its  advance  ended,  and  it  becan  instantly 
fskding  out.  It  retreated  just  as  it  had  advances,  only  more 
rapidly,  and  at  8*»  10™  there  were  left  only  the  two  centres  in 
the  northeast  and  northwest  with  a  fitful  gleam  between  them. 
During  this  retreat,  portions  of  the  luminous  cloud  broke  off 
and  floated  for  some  minutes  far  away  from  the  main  body,  sur- 
rounded by  deep  darkness,  like  islands.  One  of  them,  and  the 
most  beautiful,  was  a  long  bright  bar  in  the  south,  which 
extended  more  than  half  way  across  the  sky  from  west  to 
east,  with  a  wide  sea  of  darkness  between  it  and  the  parent 
doud,  which  gradually  melted  away  and  disappeared  to  the 
westward. 

At  9  P.  M.  the  light  advanced  again,  this  time  with  a  blood- 
red  tinge  in  the  eastern  and  western  portions,  and  passed  clear 
to  the  south  as  before,  but  shooting  up  many  and  variously  col- 
ored rays,  sometimes  from  the  east,  sometimes  from  the  west, 
sometimes  from  the  north,  and  from  all  parts  of  an  irregular  lu- 
minous arch  that  bent  over  the  northern  horizon  about  twenty 
degrees  above  it.  This  display  faded  away  in  an  hour,  and  at 
10^  P.  M.  there  was  no  light  that  would  attract  attention,  more 
than  is  frequently  seen  in  the  north. 

About  3  A.  M.  it  blazed  up  with  redoubled  brilliancy,  shoot- 
ing up  white  rays  far  above  the  zenith,  and  making  the  earth  as 
lignt  as  a  full  moon  behind  a  mist  could  have  done.  This  time 
the  rays  seemed  to  dart  up  in  broad  masses,  giving  the  sky  the 
appearance  of  being  covered  with  slabs  of  light,  which  were 
tinged  with  red  in  the  zenith,  and  rested  on  a  broken  irregular 
arch  in  the  north  that  in  some  places  fell  to  the  horizon,  and  in 
others  rose  in  angular  openings  to  thirty  degrees  above.  Dur- 
ing this  last  display,  the  pulsations  of  the  aurora  were  beauti- 
fully marked,  the  rays  shooting  up  in  a  sort  of  volley,  many 
hundreds  together;  while  broken  and  separate  masses  of  lumin- 
oua  cloud  were  seen  in  various  parts  of  the  sky. 
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10.  ObservatioTu  at  Buriingion,  N.  J],  (lat.  40""  50,  by  Ben^akin 

V.  Marsh. 

Aug.  28th  an  aroh  of  light  rose  in  the  north,  passed  the  zenith 
and  descended  to  within  about  20*^  of  the  south  horizon  by  8* 
80*  p.  U.  Soon  after  this,  the  whole  ^ace  overhead  was  occu- 
pied by  a  dense  unbroken  cloud  of  milky  whiteness.  There 
was  however  up  to  this  time  a  considerable  number  of  small 
black  clouds  moving  southward,  whijch  soon  afterward  disap- 
peared entirely.  These  clouds  were  very  thin,  and  we  were  for 
a  while  in  doubt  whether  they  were  not  patches  of  clear  sky ; 
but  by  watching  their  effect  upon  the  stars,  we  satisfied  ourselves 
that  they  were  clouds. 

Still  later,  about  20**  above  the  south  horizon,  there  was  a 
dense  whitish  arch  a  few  degrees  in  width,  its  lower  margin  be- 
ing regular  and  well-defined.  About  80®  or  35°  above  the  north 
horizon  was  the  top  of  another  arch,  wider  than  the  first,  but 
not  so  regular  or  well-defined  Between  these  two  arches  were 
numerous  st»*eams  and  fragments  of  white  auroral  cloud. 

Between  9^  and  8}  p.  m.  there  was  a  perfect  corona ;  the 
Btreamers  on  tile  south  side  were  short,  and  mostly  white,  and 
moved  pretty  rapidly  westward.  Their  number  at  one  time 
was  probably  five  or  six.  At  one  time  the  central  space  was 
perfectly  .clear;  but  afterwards  the  streamers  ran  through  it  to 
Its  centre. 

XI.  Observaiiona  at  OraxofordsmUe^  IndianOj  (lat  40°  8'),  by  Prof. 
John  U  Campbell. 

Au&  28th,  the  aurora  began  about  7^  30"*  p.  m.  with  an  unu- 
sual white  light  in  the  form  of  an  arch  in  the  north.  At  8^  45» 
p.  M.  the  white  light  appeared  in  two  brilliant  spots  about  60° 
on  each  side  of  the  magnetic  pole. 

At  9  P.  M.  streamers  of  whit^i  red  and  pink  light  in  circular 
currents  about  the  magnetic  pole  (variation  6°  45'  east)  extend- 
ing beyond  the  zenith. 

At  '91  P,  M.  the  streamers  were  concentrated  into  brilliant 
ones  passing  nearly  along  the  magnetic  prime  vertical. 

At  10  P.  ¥.  streams  of  white  light  were  formed  in  the  east^ 
and  rapidly  passed  westward,  a  little  south  of  the  zenith.  These 
streams  or  cTouds  were  entirely  separate  from  each  other,  and  the 
more  northern  band,  and  possessed  a  real  motion.  The  time 
occupied  in  passing  was  about  one  second.  Not  less  than 
twenty  flashes  passed  over.  They  were  formed  about  30°  above 
the  eastern  honzon^  and  disappeared  about  60°  above  the  west- 
em.  Afi;er  10  oVlock  the  white  light  in  the  north  became  moro 
brilliant,  and  tinned  with  red,  extended  very  far  towards  the 
south.    We  traced  thd  red  tinge  on  the  east  to  within  40°  of  the 
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south  point,  and  on  the  west  to  within  60®  of  the  sasne.     At  11 
p.  M.  the  aurora  was  still  bright  in  the  north. 

Aug.  29th,  2  A.  M.  Very  brilliant  streams  of  white  and  red 
light  filled  the  northern  hemisphere.  These  streaiias  were  per- 
pendicular to  the  horizon  in  the  north/  and  were  indined  at  reir*- 
nlar  decreasing  angles  towards  the  east  and  west  ta  about  70  . 
Brilliant  flashes  passed  across  the  heavens,  originating  in  the 
northeast,  and  passing  in  a  southerly  direction  vanished  in  tbs 
southeast 

At  2'^  45'"  A.  M.  Heavy  bank  of  red  light  ten  degrees  north 
of  east    Patches  of  white  light  in  north  with  occasional  streams. 

At  3  A.  M.  the  whole  northern  hemisphere  was  filled  with 
streams  of  white  light  with  the  same  inclination  as  at  2  A.  li. 
At  S'^  15«  A.  M.  the  auroral  storm  was  at  its  height  Flashes  of 
red  and  white  light  each  instant  flew  across  the  northern  hemi- 
sphere. At  3^  30"  A.  M.,  a  bright  band  of  white  light  covered 
the  heimsphere  except  low  down  in  the  north;  and  the  incessant 
flashes  in  the  northeast  and  east  still  continued.  Long  streams 
of  light  flashed  across  the  entire  henrisphere.  The  lower  part 
of  the  band  passed  through  the  heavens  »t  an  elevation  of  40®. 
In  the  zenith  was  displayed  a  brilliant  red  bank.  In  the  east^ 
red  and  white  flashes  were  very  brilliant — ^better  deflbed  but 
not  so  rapid  in  transition  as  at  3*»  15"»  A.  M. 

At  3*"  45™  A.  M.  Magnificent  corona  in  the  zenith.  Central 
portion  spiral,  red  and  white,  changing  instantly  to  a  beautiftd 
rose  color,  with  spiral  streams  shooting  forth  into  all  parts  of 
the  heavens ;  the  most  brilliant  streams  flowing  east  and  west 
The  heavens  were  completely  covered  with  these  streams  of  light 

At  4  A.  M.  the  white  light  in  the  north  was  still  very  bright, 
but  the  dawn  obscured  the  eastern  bank. 

12.  Observations  at  Philadelphia,  (lat  89*"  670,  ^  CHABLBS  J. 

Allen. 

Soon  afl.er  half  past  8,  Aug.  28th,  the  southern  margin  of  the 
luminous  auroral  curtain  was  well  defined,  and  its  position  be* 
tween  two  fixed  objects  carefully  noted  It  was  afterwards  as- 
certained by  actual  measurement  that  this  gave  an  elevation  of 
about  22}  aegrees  above  the  southern  horisson. 

13.   Observations  at  Sandy  S[yring,  Md.,  (lat  39**  9%  by  FtoI 
Benjamin  HalloweItL. 

•  The  elevation  of  the  southern  margin  of  the  luminous  auroral 
curtain  above  the  southern  horizon,  Aug.  28th,  about  9  P.  M.,  I 
thought,  and  mentioned  to  those  with  me,  was  about  the  merid- 
ian altitude  of  the  equator,  say  61  degrees.- 
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U.  GbaervaUims  at  StochUm,  (Jalifornia,  (lat.  88''  lQ'),from  the 

San  Joaquin  jRepublican, 
The  aurora  of  Aug.  28th  first  appeared  about  9  P.  M.,  when  a 
faint  white  light  commenced  about  north  and  extended  to  about 
east  by  north.  About  9i  P.  M.  great  streams  of  red  and  blue 
shot  up  all  along  the  northeastern  horizon,  but  they  appeared  to 
shoot  highest  alx)ut  mid-way  of  the  light.  These  streams  would 
faint  and  brighten  in  such  a  wonderful  manner,  that  we  imag- 
ined some  painter  in  the  skies  drew  his  great  brush  from  the 
horizon  up  to  40  or  50  degrees,  dipped  with  vermiUion,  then 
with  sky  blue,  and  then  wim  white  and  flesh  color. 

16,  Observations  at  Sacramento^  Oali/omia,  (lat.  38°  34'),  by 
Thomas  M.  Logan,  M.D. 

I  have  observed  the  aurora  only  at  five  different  times  during 
a  residence  of  nine  years  at  Sacramento,  viz.,  Dec.  16, 1857, 
Oct.  27,  1858,  Aug.  28,  1859,  Sept.  1,  1859,  and  Oct.  18,  1859. 
I  know  of  but  three  other  well  authenticated  instances  of  the 
phenomenon  having  been  witnessed  in  California ;  one  by  Geo. 
H.  Goddard  at  Sonora,  Jan.  19th,  1852 ;  and  two  by  Henry 
Gibbons,  M.D.,  at  San  Francisco,  Jan.  19th,  1852,  and  Feb.  19th, 
1852.  This  shows  the  infrequency  of  its  appearance  in  this 
State. 

The  aurora  of  Aug.  28th,  1859,  commenced  at  9  p.  m.  and 
ended  about  3  A.  M.  next  morning.  The  appearances  exhibited 
during  this  extended  period  were  so  various  as  to  render  it  im- 

?ossible  to  note  the  particular  hours  of  the  different  changes, 
n  its  perpetual  movements  and  fantastic  changes  were  recog- 
nized all  of  the  characteristic  features  that  mark  this  phenome- 
non, from  its  close  resemblance  to  the  aspect  of  the  sky  before 
,  sunrise,  to  the  formation  of  the  luminous  arc,  darting  forth  pal- 
pitating rays  towards  the  zenith,  of  white,  pale  red,  and  deep 
blood  color.  This  last  mentioned  feature  was  seen  in  its  great- 
est glory  at  about  midnight;  and  lambent  streamers  about  this 
time  were  noticed  to  shift  gradually  from  west  to  east,  and  vice 
versa.  The  summit  of  the  arc  was  not  more  than  six  or  eight 
degrees  above  the  horizon,  and  appeared  to  coincide  with  the 
magnetic  meridian.  The  lower  segment  of  the  arc  was  not  as 
obscure  as  in  the  other  auroras  observed  by  us.  The  most  re- 
markable feature  during  the  whole  display,  was  the  long  contin- 
ued gleaming  of  a  dark  rose  or  carmine  illumination,  particularly 
at  the  western  extremity  of  the  arc ;  this  rosy  light  passing  oc- 
casionally along  the  belt  with  a  fluctuating  movement  towarda 
the  opposite  end.  The  whole  northern  sky  at  one  time  seemed 
to  be  a  cupola  on  fire,  supported  by  columns  of  divers  colors, 
relieved  and  intensified  by  dark  shadows  or  rather  streaks.  The 
sky  remained  almost  entirely  clear  the  whole  night.    This  au- 
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lora  was  observed  in  all  parts  of  the  State,  and  very  generally 
throughout  the  whole  north  Pacific  region. 

The  aurora  of  Sept.  1,  1859,  was  first  observed  about  10  P.  M. 
There  was  seen  first  a  warm  glow  in  the  northwest,  and  two 
white  silvery  clouds  in  the  north.  Soon  the  light  extended  in 
all  directions,  until  the  entire  firmament  was  suflFused  with  a 
ruddy  light  so  bright  at  times  that  the  hour  could  be  distin- 
^shed  on  the  dial  of  a  watch.  At  midnight  a  splendid  glow- 
ing corona  was  seen  extending  from  the  eastern  to  the  western 
horizon,  and  the  whole  southern  hemisphere  appeared  to  be  in 
one  continuous  blaze.  These  ever  changing  phenomena  contin- 
ued to  manifest  themselves  until  lost  in  the  dawning  day. 

16.  Observations  at  St.  Louis,  Mo.  (lat.  88*"  37'),  from  a  St.  Louis 

Journal. 

On  the  night  of  Sept  1st  we  had  a  most  beautiful  exhibition 
of  the  aurora.  The  view  did  not  approach  its  highest  grandeur 
until  after  11  o'clock.  At  first  there  was  a  hazy  appearance, 
embellished  here  and  there  by  faint  streaks  and  tremulous 
touches  of  light  Then  the  wav^  pencillings  grew  stronger  and 
broader,  and  the  light  spread  until  it  had  crept  up  to  the  zenith, 
when  half  of  the  world  seemed  enveloped  in  a  sneet  of  mellow 
flame. 

17.  Observations  at  Louisville^  Ky.  (lat  88®  Z%from  the  Louisville 

Journal. 

One  of  the  most  magnificent  auroras  ever  witnessed  in  this 
latitude  was  seen  about  9  o'clock,  Aug.  28tb.  The  whole  heav- 
ens, from  the  northern  horizon  to  the  zenith,  were  brilliantly 
illuminated  with  a  rose-colored  light,  and  the  flashes  were  very 
vivid.  The  northwestern  sky  was  the  portion  most  brilliantly 
illuminated,  but  in  the  northeast,  the  rosy  flush  was  exquisitely 
beautiful. 

18.  Observations  at  Charleston,  S.  0.  (lat  82°  46'),  from  tlie 
Charleston  Mercury. 

Aug.  28.  The  northern  heavens  were  brilliantly  lighted  until 
about  2  o'clock  Monday  morning,  when  the  aurora  faded  en- 
tirely away.  On  the  morning  of  Sept  2d  the  auroral  exhibition 
far  surpassed  any  former  instance  observed  in  this  city,  for  the 
general  extent  and  diffusion  of  the  lights. 

19.  Observations  at  Bermuda  (lat.  82°  84'),yrom  the  Bermuda 
Boyal  Oazeite. 

The  aurora  of  Aug.  28th  appeared  to  ascend  from  a  few  de- 
grees above  the  northern  horizon  a  great  distance  upwards  to- 
wards the  zenith,  assuming  a  variety  of  shades  and  beautiful 
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colors ;  sometimes  in  tremulous  sheets  of  pale  yellow,  changing 
gradually  into  a  deep  crimson,  or  shooting  upwards  in  streams 
of  light  resembling  those  frequently  observed  from  the  setting 
sun.  It  covered  at  times  the  entire  space  between  N.W.  and 
N.E.,  leaving  the  sky  from  the  horizon  to  its  apparent  base, 
perfectly  clear.  Towards  10  o'clock  its  brilliancy  gradually  died 
away,  but  it  continued  more  or  less  visible  till  the  dawn  of  day. 
Sept.  2d,  between  2  and  8  A.  m.,  the  aurora  displayed  itself  in 
greater  splendor  than  it  did  on  the  28th.  Many  persons  were 
awakenea  from  their  slumbers  by  the  intense  lignt  which  en- 
tered their  chambers. 

20.  Observations  at  Savannah^  Oa,  (lat.  82®  5'),  from  the  SoLvan- 
nah  Beptiblican. 

On  the  evening  of  Aug.  28th  we  had  a  brilliant  display  of  the 
aurora  borealis.  The  northern  sky,  for  an  extent  of  some  forty- 
five  degrees,  was  luminous  with  a  mass  of  red  light,  from  whence 
shot  up  towards  the  zenith  the  usual  streaks,  at  times  vivid  and 
beautiful. 

Sept  2d,  about  1  A.  m.  the  aurora  again  appeared  and  was  of 
a  very  intense  and  beautiful  color,  being  a  mixture  of  pink,  gold 
and  purple.  After  it  had  reached  an  elevation  of  about  45**,  it 
seemed  to  dissolve  in  the  centre,  and  spread  out  both  east  and 
west.  About  2  o'clock  it  formed  a  complete  arch  overhead, 
from  N.E.  to  S.W.  About  3  a.  m.  it  gathered  in  the  zenith, 
and  sent  out  bright  fiery  flashes  in  every  direction.  It  was  far 
more  magnificent  than  the  aurora  of  Aug.  28th. 

21.  Observations  at  Mobile,  Ala.  (lat  SO''  ^V),from  the  Mobile 
Daily  Register. 

The  aurora  showed  itself  a  little  east  of  north  about  TJ  P.  M. 
Aug.  28th,  and  kept  up  the  exhibition  until  about  9^  P.  M.,  when 
its  paling  light  died  out.  It  was  of  a  reddish  hue,  inclining  to 
yellow,  and  its  flickering  light  assumed  a  kind  of  pyramidal  form, 
shooting  up  into  the  heavens,  nearly  to  the  zenith.  Then  the 
centre  seemed  to  grow  dim,  and  a  division  took  place,  its  right 
wing  moving  to  the  extreme  north,  where  the  left  wing  aft^r  a 
short  time  joined  it. 

Between  12  and  8  o'clock  on  the  morning  of  Sept  2d,  the 
aurora  was  repeated  upon  a  scale  of  beauty  and  granaeur  never 
before  witnessed  in  the  south.  A  bright  pink  colored  light  shot 
up  from  the  northern  horizon,  and  darted  off  into  beautiful  rays, 
flickering  and  brightening  until  they  reached  the  zenith,  and 
soon  encircled  the  hemisphere  like  a  belt  from  east  to  west 
After  about  three-quarters  of  an  hour,  during  which  time  the 
aurora  occasionally  furnished  light  enough  to  read  by,  the  bright 
and  beautiful  light  suddenly  clothed  the  entire  firmament 


Digitized  by 


Google 


6.  C.  Forshey  on  the  Aurora  of  1859.  268 

22.  (X>8ervation3  at  New  Orleans,  La.  (lat,  29°  57'),  from  the  New 

Orkans  Daily  Delta, 

A  grand  auroral  display  appeared  between  8  and  9  o'clock, 
Aug.  28th,  in  the  northern  horizon.  A  column  of  light  first 
shot  up  into  the  sky,  which  soon  spread  up  towards  the  zenith, 
and  around  the  horizon,  and  made  one  of  the  most  magnificent 
appearances  that  the  sky  has  ever  exhibited. 

About  11  p.  M.,  Sept.  1st,  the  aurora  reappeared  and  contin- 
ued until  3  or  4  o'clock  in  the  morning.  Nearly  the  whole  visi- 
ble northern  hemisphere  was  covered  with  a  fiery,  blood-reddish, 
though  transparent  vapor.  The  deepest  color  was  on  the  east 
and  west,  a  space  around  the  polar  centre  seeming  to  be  the  only 
non-illumined  portion  of  the  northern  heavens.  Over  this  crim- 
son ground,  spears  and  pencils  of  pale  flickering  light  shot  up 
at  intervals  from  the  horizon,  converging  at  a  point  near  the 
zenith.  The  whole  sky  along  those  lines  was  at  once  luminous 
and  tremulous.  In  a  moment  vast  segments  of  arches  would 
rise,  and  then  suddenly  disappear. 

23.  Observations  at  Galveston,  Tbcas  (lat.  29''  17'),  hy  Prof.  C.  G. 

FORSHEY. 

Aug.  28th,  as  early  as  twilight  closed,  the  northern  sky  was 
slightly  lurid,  and  at  times  lighter  than  other  portions  of  the 
heavens.  At  7''  30"*  a  few  streamers  showed  themselves.  Soon 
the  whole  sky,  from  Ursa  Major  to  the  zodiac  in  the  east,  was 
occupied  by  the  streams  or  spiral  columns  that  rose  from  the 
horizon.  Spread  over  the  same  extent,  was  an  exquisite  roseate 
tint  which  faded  and  returned.  Stately  colunms  of  light  reach- 
ing up  about  46°  from  the  horizon,  moved  westward  about  one 
degree  for  every  ninety  seconds  of  time.  There  were  frequent 
flashes  of  lightning,  apparently  from  distant  clouds,  along  the 
whole  extent  of  the  aurora;  but  no  clouds  were  visible,  except 
a  single  streak  near  the  horizon.  At  9  F.  M.  the  whole  of  the 
streaking  had  faded,  leaving  only  a  sort  of  twilight  over  the 
northern  sky,  and  we  ceased  our  observations. 

At  3  A.  M.  Aug.  29th,  I  awoke  and  perceiving  that  it  was 
very  light  outside,  rose,  and  found  the  whole  northern  heavens 
again  on  fire.  Such  a  display  I  have  never  seen  equalled  since 
the  aurora  of  Sept.  1,  1839.  The  whole  distance  before-named 
was  tinted  with  tne  roseate  hue ;  darker,  nearly  crimsoned  at  the 
two  flanks.  In  the  centre,  near  the  meridian,  stood  a  stupen- 
dous pyramid  of  white  light  with  its  apex  near  the  zenith.  On 
either  side  at  some  twenty  degrees,  stood  a  pyramid  of  rosy 
light,  each  about  sixty  degrees  in  height  and  in  exactly  symmet- 
rical positions.  Scarcely  had  I  sketched  the  outline  of  this  no- 
ble spectacle  when  the  columns  drifted  westward  and  fitded. 
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Another  fine  display  of  the  aurora  commenced  about  10^  p.  x. 
Sept.  1st,  and  lasted  until  near  daylight  the  next  morning.  A 
dusky  red,  like  the  reflection  of  an  immense  conflagration,  over- 
spread almost  the  entire  heavens,  beyond  the  zenith,  far  down 
towards  the  southern  horizon. 

24.  Observations  at  Sea  (lat.  28°  80',  long.  79°  80'),  Barque  Pride 

of  the  Sea, 
Sept.  2d,  at  12*»  85"  a.  m.,  a  bright  spot  or  cloud  appeared  in 
the  N.W.  which  shot  up  rays  i^embling  the  aurora,  and  in 
thirty  or  forty  minutes  formed  an  arch  across  the  horizon  from 
N.W.  to  N.E.,  which  became  lighter  as  it  arose,  and  at  1*»  15" 
A.  ic.  it  was  light  enough  to  read  the  smallest  print  without  a 
light  At  the  time  the  horizon  was  cloudy,  but  overhead  was 
clear,  the  larger  stars  being  just  seen.  At  2**  15"  the  arch 
passed  over  to  the  southward,  when  it  became  dark  again. 

25.  Observations  at  Key  West  (lat  24°  32'),  ^om  a  Journal 
A  brilliant  exhibition  of  the  aurora  was  witnessed  at  this 
place  Aug.  28th,  and  a  still  more  brilliant  one  on  the  morning 
of  Sept  2d.  The  whole  northern  half  of  the  heavens  was  tingea 
with  crimson,  red  as  blood.  Occasional  flashes  of  blue  and 
white  light  shot  up  towards  the  zenith  and  then  slowly  melted 
away. 

26.  Observations  at  Havanna,  Cuba  (lat.  23°  9'),  by  M.  Andreas 

POEY. 

In  his  former  communication  (Am.  Jour.,  vol.  xxviii,  p.  406) 
Mr.  Poey  stated  that  during  the  auroras  of  Aug.  28th  and  Sept 
1st  he  was  unable  to  obtain  any  indications  of  atmospheric  elec- 
tricity.  In  a  later  communication  he  states  that  neither  at  the 
time  of  these  auroras,  nor  on  the  preceding  or  following  days, 
was  there  the  smallest  interruption  or  disturbance  experienced 
on  the  electro-magnetic  telegraph  lines  of  Cuba. 

27.  Observations  at  Inagua^  Bahama  Islands  (lat  21°  18'),  Jrom 

the  New  York  Journal  of  Commjerce. 
The  aurora  of  Aug.  28th  was  distinctly  seen  from  this  place, 
and  was  supposed  to  have  been  a  large  fire  in  the  neighborhood. 
It  was  remarkably  brilliant,  but  was  not  attended  by  that  flash- 
ing  appearance  which  is  sometimes  noticed  in  higher  latitudes. 

28.  Observations  at  Cohe,  Cuba  (lat  20°),  by  George  F.  Allen, 
On  the  night  of  Sept  1st  a  Spanish  mechanic  who  worked  for 

me  called  me  out  of  bed  to  see  the  great  light  in  the  northern 
sky.  He  was  much  struck  with  it,  and  said  the  people  in  St 
Jago  de  Cuba  would  think  the  end  of  the  world  was  at  hand. 
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I  found  a  display  'which  would  have  been  considered  more  than 
ordinary  even  in  the  latitude  of  New  York.  It  resembled  the 
auroral  displays  occasionally  seen  in  New  York  when  more  than 
usually  brilliant.  The  same  rosy  light,  on  a  darker  horizon, 
fiiding  off  into  yellower  and  whiter  as  it  spread  upwards,  varie- 
gated occasionally  with  white  streamers.  It  extended  horizon* 
tally,  according  to  my  rough  estimate,  about  one-third  or  two- 
fifths  of  the  horizon,  and  upwards  about  two-fifths  of  the  arch 
of  the  visible  heavens.  It  was  a  very  brilliant  display,  and  sur- 
prised me  much  by  its  brilliancy  in  that  latitude. 

29.  Observations  at  Kingston,  Jamaica  (lat.  17**  58^),  from  the 
New  York  Herald. 

An  extraordinary  light  appeared  in  the  north  on  the  night  of 
Sept  1st  and  the  morning  of  Sept.  2d.  It  appeared  as  if  there 
was  a  colossal  fire  on  earth  which  refiectea  its  flames  on  the 
heavens.  The  whole  island  was  illuminated.  The  light  was 
seen  at  Montego  Bay  (lat.  18°  21')  at  10  P.  M.,  but  it  was  not  ob- 
served at  Kingston  until  1  A.  H.  Sept  2.  It  continued  until  5 
A.  H.,  when  it  gradually  disappeared.  It  looked  as  if  Cuba  was 
on  fire,  and  many  believe  that  a  portion  of  this  island  had  been 
destroyed  by  a  conflagration.  Other  persons  were  of  opinion 
that  the  light  was  that  of  an  aurora,  but  the  aurora  has  never 
before  been  seen  in  this  latitude.  A  similar  fire  was  observed 
on  the  north  side  of  Jamaica  Aug.  28th. 

80.  Observaiions  at  Guadeloupe^  West  Indies  (lat  le""  120,  fi'om 

VInstitut, 

On  the  2d  of  September,  from  1^  till  daylight,  an  Aurora 
Borealis  was  seen  at  Guadeloupe  to  the  great  astonishment  of 
the  population.  Its  ruddy  light  was  noticeable  in  the  interior 
of  the  houses.  At  the  centre  of  this  vast  conflagration  were 
noticed  two  rays  of  whitish  light  which  rose  parallel  to  each 
other,  passing  a  little  to  the  left  of  the  pole  star.  The  aurora 
attained  its  maximum  of  brightness  at  8  A.  M. 

81.  Observaiions  ai  La  Union,  San  Salvador  (lat  13°  180,  f^f^ 

the  Oaceta  del  Estado. 

On  the  night  of  Sept  2d,  a  most  extraordinary  phenomenon 
was  witnessed.  About  10  o'clock,  a  red  light  illuminated  all 
the  space  from  north  to  west,  to  an  elevation  of  about  80**  above 
the  horizon.  The  light  was  equal  to  that  of  day -break,  but  was 
not  sufficient  to  eclipse  the  light  of  the  stars.  The  sea  reflected 
the  color,  and  appeared  as  if  of  blood.  This  lasted  until  three 
in  the  morning,  when  a  dense  black  cloud  arose  in  the  east,  and 
commenced  to  spread  over  the  colored  portion  of  the  heavens, 
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presenting  a  most  curious  spectacle ;  for  in  the  parts  where  the 
cloud  was  not  dense  enough,  the  red  light  shone  through,  and 
formed  a  thousand  fantastic  figures,  as  if  painted  with  fire  on  a 
black  ffround. 

In  the  city  of  Salvador  (lat  18°  44')  the  same  phenomenon 
was  visible,  occupying  the  same  space  in  the  heavens,  and  the 
red  light  was  so  vivid  that  the  rootis  of  the  houses  and  the  leaves 
of  the  trees  appeared  as  if  covered  with  blood. 

February,  1860, 


Abt.  XXV. — (hrrespandence  of  Mr.  Jerome  Nicklh,  dated  Nancys 
November  10th,  1859. 

Biography. — Cagniard-Latour. — ^We  have  already  given  some  notice 
of  this  physicist,  so  lately  lost  to  science ;  the  following  details  are  taken 
from  an  autobiography,  which  gives  a  very  interesting  account  of  the 
circumstances  which  led  him  to  some  of  his  discoveries.  His  researches 
may  be  classed  under  four  heads ;  acoustics,  mechanics,  chemistry,  and 
general  physics  having  successively  occupied  his  attention.  His  first  in- 
vention (1809)  was  a  pneumatic  Archimidean  screw,  which  is  now  in 
common  use  for  conveying  gases  under  liquids,  and  has  received  the 
name  of  the  Cagniardelle.  The  ingenious  inventor  simply  inverted  the 
aetion  of  the  ordinary  screw  of  Archimedes,  making  it  revolve  from  right 
to  left  As  Arago  remarked  in  the  chamber  of  deputies  in  1844,  during 
a  discussion  of  the  law  of  patents,  although  the  Cagniardelle  is  nothing 
more  than  Archimedes'  screw  reversed,  it  is  not  less  true  that  2000  years 
had  passed  before  any  one  conceived  the  idea  of  making  this  simple 
change  and  rendering  it  available  in  mechanics  as  a  pneumatic  machine. 

The  Siren  (1819)  as  is  well  known,' is  an  instrument  for  measuring 
the  vibrations  of  the  air  which  constitute  sound.  I^  as  had  been  sup- 
posed by  physicists,  the  sounds  produced  by  musical  instruments  are  due 
to  the  regular  succession  of  impulses  given  to  the  air  by  their  vibrations, 
it  was  evident  that  a  mechanism  which  would  enable  us  to  strike  the  air 
with  the  same  rapidity  and  regularity  should  in  like  manner  produce 
sounds.  Reasoning  in  this  manner,  Latour  was  led  to  the  invention  of 
this  well-known  and  beautiful  instrument 

In  1822  he  published  his  experiments  on  the  combined  action  of  heat 
and  pressure  upon  certain  liquids,  such  as  water,  alcohol,  ether  and 
naphtha.  He  imagined  that  the  dilation  of  a  volatile  liquid  must  have  a 
limit  beyond  which,  notwithstanding  the  compression,  it  would  pass  to 
tlie  state  of  vapor,  provided  that  the  capacity  of  the  vessel  permitted  the 
liquid  to  expand  beyond  its  maximum  of  diladon.  The  remarkable  re- 
sults to  which  he  was  led  by  this  reasoning  are  well  known. 

In  1837  he  published  with  Mr.  Demonferrand  the  description  of  an 
acoustic  pyrometer,  by  which  the  authors  proposed  to  render  the  mea- 
surement of  all  temperatures  appreciable  through  the  medium  of  sound. 
In  the  san^e  yeaj*  he  examined  the  pressure  to  which  the  air  in  the  trachea 
is  exposed  during  the  act  of  sounding.    He  had  previously  been  employed 
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in  iuTeBtigatiog  the  pressure  to  which  the  air  in  the  lunj;s  Is  ezpoeed 
when  employed  in  sounding  certain  reed  instruments,  and  had  found  it 
for  the  dariobette  e^ual  to  the  pressure  of  the  atmosphere,  j7/tM  a  column 
of  water  of  30  centimeters.  In  order  to  extend  these  inquiries  to  the 
human  larynx,  it  was  necessary  to  find  a  person  having  an  opening  in  the 
trachea,  and  yet  able  to  produce  vocal  sounds  at  will.  After  long  search, 
Gagniard-Latour  found  such  a  man,  who  was  for  his  purpose  as  pre- 
cious as  the  subject  with  the  permanent  gastric  fistula  became  for  the 
well-known  experiments  of  Dr.  Beaumont.  In  the  same  year  he  made 
known  his  chronometric  balance,  designed  to  measure  the  dynamic  effects 
of  machines  in  motion. 

Next  appeared  a  memoir  on  the  alcoholic  fenxtentation,  of  which  these 
were  the  principal  results : 

1st  The  yeast  of  beer  is  made  up  of  little  globular  bodies,  apparently 
vegetable,  and  capable  of  reproduction  in  two  different  manners.  These 
bodies  seem  to  act  upon  a  solution  of  sugar  only  when  in  a  state  of  life^ 
and  he  hence  conceived  it  probable  that  it  is  by  a  vital  process  that  they 
transform  the  sugar  into  carbonic  acid  and  atpohol.  This  investigation 
was  suggested  by  a  question  loi^  before  proposed  as  the  subject  of  a 
prize  by  the  French  Academy  of  Sciences,  in  the  seventh  year  of  the 
Republic,  viz.  What  are  the  characters  which  distinguish  among  animal 
and  vegetable  matters,  those  which  serve  as  ferments  and  those  which  are 
scabiect  to  fermentation  ? 

Gagniard-Latour  now  resumed  bis  researches  upon  vibrating  bodies, 
and  succeeded  in  producing  a  sound  by  causing  a  glass  rod  to  oscillate 
easily  between  two  metallic  columns.  The  peculiarity  in  the  sound  thus 
obtained  was  that  the  number  of  vibrations  indicated  by  it  corresponded 
only  to  one-half  the  synchronous  number  of  simple  oscillations  of  the  rod, 
although  the  apparatus  was  arranged  in  such  a  manner  that  each  move- 
ment backwards  and  forwards  should* produce  two  strokes  of  equal  inten- 
sity, by  the  alternate  blows  upon  the  two  columns.  The  experiments 
made  vrith  this  instrument  enabled  him  to  give  the  theory  of  the  produc- 
tion of  sounds  by  vibrating  cords.  Durisff  the  same  year  (1840)  he  stu- 
died the  production  of  grave  tones,  like  those  of  the  human  voice,  and 
made  various  researches  to  discover  the  mechanism  of  the  human  voice. 

In  1851  he  laid  before  the  Academy  a  meoaoir  upon  the  moulinet  h 
hattemeruy  demonstrating  some  new  acoustic  phenomena.  In  two  pre- 
vious papers  published  in  1880  and  1831,  upon  the  sounds  produced  by 
solid  Dodies  turning  with  great  velocity,  he  had  shown  certain  facts  rela- 
tive to  the  musical  tones  produced  by  the  friction  of  the  axle  of  a  wheel 
against  its  supports.  Subsequently  he  conceived  the  idea  that  a  solid  of 
revolution,  a  cylinder  for  example,  arranged  so  as  to  turn  vertically 
around  its  axis  upon  two  center-holes,  might  give  rise  to  pulsating  sounds 
(beatings),  although  moving  with  a  feeble  velocity,  provided  it  received 
in  the  lower  center-hole  the  friction  of  the  revolving  axis  of  a  winch 
taming  in  an  opposite  direction  to  the  cylinder.  It  was  to  the  instru* 
ments  constructed  according  to  these  ideas  that  he  gave  the  name  of  the 
moulinet  h  battemtns. 

We  have  also  from  Gagniard-LatoHr  an  investigation  on  the  aetion  of 
heat  on  different  kinds  of  wood  enclosed  in  hermetically  sealed  glass 
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tabM.  Sir  James  Hall,  in  his  experiments  npon  the  saw-dost  of  pine 
wood  and  of  hom  in  sealed  gun-barrels,  had  obserred  that  the  mixture 
underwent  fasion  and  was  cemented  into  a  sort  of  coal.  Similar  results 
were  obtained  by  Latour  with  thick  glass  tubes. 

These  are  not  the  only  researches  which  we  owe  to  this  lamented  phys- 
icist ;  in  our  previous  letter  we  mentioned  that  while  connected  with  the 
Government  powder  works  in  1814,  he  made  some  useful  improvements 
in  that  department,  especially  in  the  glaxing  of  powder.  We  also  spoke 
of  his  very  light,  portable,  and  efficient  flour-mill,  which  consisted  of  a 
steel  rasp  moving  vertically  with  an  alternating  motion  between  two  fixed 
rasps,  also  of  steel.  During  the  severe  winter  of  1816,  the  streams  being 
all  frozen  and  the  mills  stopped,  Oagniard-Latour  was  directed  to  have 
an  immense  number  of  these  hand-mills  constructed,  and  thus  in  a.  few 
days  the  public  were  saved  from  the  fears  of  a  famine.  We  have  also 
seen  the  part  which  he  took  in  the  establishment  of  gas-Hghting  in  Paris^ 
He  was  besides  the  constructer  of  an  aaueduct,  a  model  of  its  kind,  sus- 
pended between  two  rocks,  and  formed  of  a  single  span  200  metres  in 
length.  When  we  consider  these  varied  achievements,  we  learn  with 
surprise  that  it  was  only  in  1851  that  he  became  a  member  of  the 
Academy  of  Sciences. 

The  aurora  horealU  and  its  theory, — ^The  late  brilliant  auroras  have 
called  attention  to  De  la  Rive's  theory,  of  which  we  have  formerly  spoken, 
and  which  is  explained  at  length  in  his  Traits  d^EUetrieitS,  Great  per- 
turbations were  observed  along  the  telegraphic  lines  over  the  European 
eontinent,  similar  to  those  remarked  some  years  since  by  Matteucci  in 
Tuscany,  and  Highton  in  England.  The  most  remarkable  fact  in  these 
electrical  disturbances  is  that  they  were  product  by  a  continuous  cur- 
rent, while  those  of  a  thunder  storm  are  instantaneous,  and  only  mark 
points  upon  the  paper  in  Morse's  apparatus;  the  aurora  of  the  29th  Au«^ 
gust  traced  continuous  lines  of  greater  or  less  length.  These  effects  lasted 
for  several  days  after  the  aurora.* 

It  is  fortunate  that  the  aurora  of  the  29th  was  carefully  studied  by  a 
man  so  competent  as  Coulvier-Gravier.  This  observer,  who  has  studied 
the  heavens  for  nearly  60  years,  and  has  so  much  advanced  the  sciences  of 
Cosmography  and  Meteorology,  was  found  that  night  as  usual  at  his 
post  in  the  observatory  which  the  government  prepared  for  him  twenty 
years  since  at  the  Luxembourg  palace.  The  phenomenon  was  in  all  its 
splendor  at  2l>  45™  a.  m.;  its  extent  included  more  than  100^  and  M. 
Coulvier-Gravier  declares  that  he  had  never  seen  it  more  beautiful  during 
the  long  period  of  his  observations. 

The  observations  during  the  late  auroras  support  the  theory  of  De  la 
Rive,  which  he  has  thus  defined.  The  vapors  constantly  rising  from  the 
sea,  and  especially  from  the  equatorial  regions,  carry  with  them  to  the 
higher  regions  of  the  air  a  great  quantity  of  positive  electricity,  to  which 
they  serve  as  the  vehicle,  leaving  the  surface  of  the  globe  negatively  elec- 
tric. Borne  to  the  poles  by  the  currents  which  always  prevail  in  the 
higher  regions  of  the  atmosphere,  these  vapors  carry  with  them  their 
electricity,  and  thus  give  to  the  whole  atmosphere  a  positive  electric  con* 
dition,  which  diminishes  from  above  downwards.  This  positive  electricity 
tends  unceasingly  to  combine  with  the  negative  electricity  of  the  earth, 

*  Set  p.  92,  this  volume. 
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directly  through  the  stratum  of  air,  but  more  especially  at  the  two  poles, 
where  the  curreots  of  vapor  carried  by  winds  converge  and  are  con* 
densed. 

According  to  Mr.  De  la  Rive  the  aurora  of  the  20th  August  was  a 
natural  consequence  of  the  ffreat  drought  which  had  prevailed  over  the 
continent  The  dryness  of  the  air  had  prevented  the  positive  electricity 
from  neutralizing  itself  directly  with  the  negative  of  the  earth.  From 
this  accumulation  of  electricity  there  finally  took  place  towards  the  polar 
regions  a  discharge  much  more  intense  and  much  more  rapid  than  usual, 
which  constituted  the  brilliant  aurora  in  question.  A  fact  which  tends 
to  show  that  the  aurora  is  an  electrical  and  not  a  magnetical  phenome- 
non, is  furnished  by  the  ozonometrical  observations  made  by  Mr.  Perigny, 
at  Yersaiiles.  From  the  28th  of  August  to  the  2d  of  September,  he 
found  the  air  to  contain  a  quantity  of  ozone,  relatively  large,  and  more 
abundant  by  night  than  by  day. 

ffuman  Remains  in  the  Drift, — For  the  last  twenty  years  it  has  been 
known  that  axes  of  flint,  evidently  wrought  by  human  skill,  were  found 
in  beds  of  the  drifb  at  Amiens,  associated  with  the  bones  of  extinct  spe- 
cies of  animals.  This  discovery,  made  by  a  learned  antiquary,  Mr.  Bou- 
cher de  Perther,  had  been  regarded  as  doubtful,  and  it  was  supposed  that 
anfiicient  precaution  had  not  been  observed  in  conducting  the  explora- 
tions, liecent  discoveries  made  in  a  cavern  .at  Brixhara,  near  Torquay, 
in  England,  however,  recalled  attention  to  the  observations  of  Mr.  Perther, 
and  Mr.  Prestwich,  with  several  other  geologists,  accordingly  visited 
Amiens  in  order  to  make  the  excavations  necessary  to  decide  Uiis  impor- 
tant question.  Every  precaution  was  of  course  taken  to  prevent  errors  or 
deception,  and  Mr.  Prestwich  could  find  nothing  at  Abbeville,  but  at 
Amiens  he  was  more  fortunate ;  one  of  his  companiona,  Mr.  Flower,  in 
examining  a  bed  of  gravel  at  six  meters  from  the  surface,  and  evidently 
undisturl^d,  extracted  with  his  own  hands  a  fine  axe,  more  than  five 
inches  long.  After  this  Mr.  Prestwich  having  been  informed  that  a  sim- 
ilar discovery  had  been  made  in  1737,  at  Haxne,  in  SufiFolk,  visited  the 
place,  and  learned  that  some  years  since  wrought  flints  were  still  found 
m  abundance,  although  rare  at  present.  He  however  succeeded  in  find- 
ing two  axes,  similar  to  those  of  Amiens,  but  of  less  perfect  Unish.  An 
analogous  fact  has  iust  been  verified  by  French  geologists,  who  have 
found  these  axes  in  ricardy,  associated  with  remains  of  EUphas  primoge- 
ftitc«,  Rhinoceros  tichorhinus^  Bquus  fossilus,  and  an  extinct  species  of  Bos. 
The  conclusion  from  all  these  facts  is  that  man  was  cotemporaneous  with 
these  several  species  of  large  animals  now  lost,  anJ  known  to  us  only  by 
their  fossil  remains. 

Curare  in  the  treatment  of  Tetanus. — Tliis  important  question  has  elicit- 
ed much  discussion  at  the  Academy,  and  many  contradictions  and  difier- 
ences  of  opinion.  In  1860,  Mr.  Claude  Bernard  showed  that  the  curare, 
or  arrow  poison,  acts  by  paralyzing  the  system  of  motor  nerves ;  following 
up  this  observation,  an  Italian  physician.  Villa,  of  Turin,  made  in  1854  a 
series  of  experiment^,  in  the  course  of  which  he  showed  that  curare  exerts 
upon  the  nervous  system  an  action  so  completely  antagonistic  to  that  of 
strychnine,  that  the  two  poisons  may  be  neutralized  by  each  other.  Dr. 
Villa  having  been  attached  to  the  French  hospitals  during  the  late  war, 
was  induced  to  apply  the  curare  in  the  treatment  of  three  cases  of  trau* 
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malic  tetanus  one  of  which  recovered.  It  was  the  case  of  a  soldier 
wounded  by  a  ball  in  the  right  foot  The  curare  dissolved  in  water  was 
applied  to  the  wound,  with  the  effect  of  diminishing  the  pain  and  sus- 
pending temporarily  the  tetanic  spasms,  which,  however,  returned.  After 
fifteen  days  of  this  treatment  the  patient  lefl  the  hospital  completely 
cured.  The  experiments  of  Mr.  Villa  have  been  repeated  in  the  hospitals 
of  Paris ;  bat  as  yet  only  a  single  case  of  cure  has  been  reported  out  of 
several  failures;  Uie  experiments,  however,  continue.  According  to  a 
letter  from  Sir  Benj.  Brodie,  of  London,  to  the  Academy  of  Sciences,  the 
application  of  curare  as  a  specific  against  tetanus,  was  unsuccessfully  made 
upon  horses  at  London  in  1815,  by  Dr.  Sewell,  professor  at  the  Veterinaiy 
College.  Such  are  the  principal  facts  in  the  question  as  far  as  yet  made 
known.* 

The  nettf  alloys  of  Platinum. — We  recall  the  interesting  researches  of 
Messrs.  Deville  and  Debray  on  this  subject  only  to  mention  their  indus- 
trial applications.  Hitherto  it  had  been  supposed  that  the  presence  of 
iridium  impaired  the  quality  of  platinum,  but  the  labors  of  Deville  and  De- 
bray have  shown  that  on  the  contrary  alloys  of  these  two  metals  may  be 
prepared  which  are  greatly  superior  to  pure  platinum,  presenting  greater 
strength  and  rigidity,  and  resisting  better  both  heat  and  acids.  Thus  the 
alloy  contaiuing  21*3  of  iridium  is  highly  malleable  and  scarcely  attacked 
by  aqua  regia.  As  the  quantity  of  iridium  is  less,  the  alloy  becomes 
softer,  and  one  containing  10  or  15  per  cent,  is  peculiarly  fitted  for 
chemical  vessels.  These  alloys  are  now  largely  wrought  in  Paris ;  retorts 
for  the  manufacturers  of  sulphuric  acid  have  been  made,  having  the 
strength  and  rigidity  of  rolled  iron. 

Messrs.  Deville  and  Debray  are  at  present  making  some  trials  at  the 
French  mint,  for  the  Russian  government,  to  determine  the  fitness  of  the 
new  alloys  for  coinage.  They  have  found  that  those  containing  20,  10, 
H  and  4  per  cent  of  iridium,  take  the  impression  of  the  dies  with  great 
perfection.  The  same  is  true  of  the  natural  alloy,  which  is  obtained  by 
directly  fusing  crude  platinum,  and  retains  only  the  iridium  and  rhodium 
in  combination  with  tne  platinum,  the  other  metals  having  been  removed 
by  volatilization  or  oxydation.  The  platinum  workers  of  Paris  are  now 
manufacturing  and  selling  the  new  alloys,  and,  contrary  to  the  wishes  of 
the  discoverers,  are  exacting  higher  prices  than  for  pure  platinum. 

Rifled  Cannon. — ^The  invention  of  these  guns  appears  to  be  due  to  a 
former  captain  of  artillery,  Mr.  Tamisier,  who  was  in  1842  charged  with 
the  course  of  instruction  in  musketry  at  Vincennes,  where  he  applied 
himself  with  great  assiduity  to  the  study  of  various  questions  connected 
with  his  profession,  with  results  which  have  contributed  very  much  to  the 
improvement  of  the  system  of  musketry  instruction  in  the  army  and  in 
the  arms  of  precision.  After  studying  the  effects  of  elongated  projectiles 
in  rifles  and  muskets,  Mr.  Tamisier  was  led  to  construct  a  rifled  mortar, 
with  cylindroconical  shells.  The  duke  of  Montpensier,  then  colonel  of 
artillery,  at  once  saw  the  importance  of  this  new  project,  and  after  causing 
many  experiments  to  be  made,  ordered  at  his  own  expense,  in  1847,  the 
construction  by  Capt  Tamisier  of  elongated  balls  and  shells.  These 
however  were  not  tried  until  1850,  from  which  time  up  to  1853,  Mr. 

*  See  experiments  on  two  new  varieties  of  Sonth  American  arrow  poison  by  Drs. 
Hammond  and  Mitchell,  Am.  Jour.  Med.  Sd,  July,  1869,  (this  Jour.  [2],  xxviii,  SOS). 
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Tamkier  eontinued  his  experiments  at  Yincennes  and  at  La  Fere.  The  first 
experiments  were  made  at  Yincennes,  on  the  15th  of  July,  1850,  when  it 
was  shown  that  rifled  six-pounders  with  elongated  projectiles,  carried 
much  farther  and  with  greater  exactness  tbau  ordinary  guns  of  smooth 
bore.  On  the  14th  August,  1851,  Capt  Tamisier  repeated  his  experi- 
ments at  the  polygon  at  Vincennes,  before  the  President  and  the  Minister 
of  War.  A  six-pounder  rifled  with  three  grooves  projected  balls  of  five 
kilogrammes  to  a  distance  of  1500  meters  with  a  charge  of  only  700 
grammes  of  powder.  The  government  then  ordered  further  experiments 
to  be  made,  which  were  conducted  at  La  F^re,  a  fortified  place  in  the 
Department  of  the  Aisne,  where  greater  secrecy  could  be  secured  than 
near  Paris.  The  trials  were  there  made  by  Col.  Trenille  and  by  Col. 
Yirlet,  now  directors  of  the  School  of  Artillery  at  Metz,  and  led  to  a  com- 
plete solution  of  the  problem,  so  that  the  army  of  Italy  was  able  to  bring 
mto  the  field  more  than  200  rifled  guns  of  a  calibre  of  84  millimeters, 
requiring  for  service  and  transport  only  two-thirds  the  men  and  horses 
hitherto  necessary,  and  carrying  balls  of  four  kilogrammes  8500  meters 
with  such  precision  that  at  this  distance  they  would  ail  fall  in  a  rectangle 
of  80  meters  in  length  by  40  meters  in  breadth. 

Acelimaiation. — In  our  last  letter  we  spoke  of  a  number  of  Arabian 
camels,  which  the  Society  of  Acclimatation  had  procured  in  Algeria,  to 
be  introduced  into  Brazil.  We  loam  that  they  were  safely  landed  there 
after  a  voyage  of  28  days. 

Photo-Chmical  Researches:  Persistent  Activity  of  Light, — In  this 
Journal  for  March,  1859,  p.  257,  we  have  described  the  beautiful  experi- 
ments of  Niepce  de  St.  Yictor,  upon  the  persistence  of  the  effects  of  inso* 
lation.  According  to  Mr.  Laborde,  the*  curious  results  obtained  by  Mr. 
Niepce  are  due  not  to  radiation,  but  to  a  veritable  emanation  from  the 
card-board,  which  has  been  impregnated  with  tartaric  acid,  and  exposed 
to  the  sun-light  The  principle  subsequently  evolved  from  this  card- 
board, which  acts  upon  sensitive  paper  prepared  with  a  silver  salt,Js,  ao- 
cording  to  Mr.  Laborde,  no  other  than  formic  acid.  This  is  well  known  to 
be  a  product  of  the  oxydation  of  tartaric  acid,  especially  when  in  contact 
with  peroxyd  of  lead.  He  found  that  a  concentrated  solution  of  tartaric 
acid  mixed  with  peroxyd  of  lead,  and  placed  in  a  dark  place,  evolved  vapors 
which  reddened  litmus  and  discolored  prepared  paper  after  a  Y^ty  short 
time.  There  is,  then,  in  the  case  of  insolated  tartaric  acid,  an  emanation 
and  not  a  radiation ;  but  Mr.  Niepce  obtained  similar  results  with  nitrate 
of  uranium  spread  upon  porcelain  and  insolated,  in  which  case  it  is  not 
easy  to  conceive  of  an  emanation  of  vapor.  However  this  may  be,  the 
&cts  announced  by  Mr.  Niepce  remain,  and  the  only  difference  of  opinion 
is  as  to  their  interpretation. 

Maritime  Canals, — Besides  the  canals  proposed  at  Panama  and  Suez, 
the  question  of  one  between  the  Caspian  and  the  Black  Sea  is  now  being 
discussed  in  Russia.  The  construction  of  such  a  canal  was  ordered  by 
Peter  the  Great,  after  having  been  commenced  a  century  before  under 
the  Sultan  Selim  II,  upon  the  suggestion  of  his  Grand  Yizier,  Mohammed 
Sokolli,  who  was  for  Turkey  what  Colbert  was  for  France.  The  canal 
was  commenced  in  1569,  and  during  two  years  there  were  employed 
upon  it  5000  janissaries  and  20,000  prisoners. 
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The  canal  now  projected  will  unite  the  Don  and  the  Volga,  the  first  of 
these  falling  into  the  sea  of  Azof,  and  the  second  into  the  Caspian,  near 
Astrachan,  at  a  point  designated  on  the  maps  as  Tzaritsin.  The  two 
rivers  are  separated  by  a  distance  of  only  65  kilometers.  The  importance 
of  a  canal  which  will  connect  the  Caspian  with  the  Mediterranean  will 
readily  be  seen,  and  it  must  at  the  same  time  be  confessed  that  it  will  be 
much  more  easily  executed  than  the  tunnel  under  the  channel  proposed 
by  Mr.  Thorne  de  Gamond,  since  the  canal,  lieing  exclusively  on  Russian 
soil,  will  be  a  question  for  engineers,  with  which  politicians  will  have  no 
concern. 

For  the  last  thirty  years,  it  has  been  proposed  to  make  a  sea-port  of 
Paris  by  a  ship-canal  leading  from  the  Channel ;  the  introduction  of  rail- 
ways caused  the  project  to  be  for  a  time  abandoned,  but  it  is  now  again 
discussed.  Among  the  plans  proposed  is  one  which  appears  in  the 
Ann.  des  Sciences  of  the  8th  October,  1850.  It  is  intended  to  excavate 
at  the  mouth  of  the  Seine,  near  Havre,  a  harbor  1000  meters  long  and 
200  wide,  with  a  depth  of  12  meters.  The  canal,  150  kilometers  in 
length,  will  follow  the  course  of  the  Seine,  and  will  have  the  same  depth 
as  the  harbor,  whicii  will  be  furnished  with  gates  to  preserve  the  water  at 
a  proper  height  A  double  line  of  railway  will  accompany  the  canal,  one 
line  serving  for  passengers  and  freight,  and  the  other  for  towing  vessels, 
which  will  thus  make  the  voyage  in  four  hours. 

The  position  and  direction  of  the  canal  will  be  such  that  the  west 
winds,  which  are  the  most  frequent  at  Paris,  will  help  vessels  in  coming 
up,  while  the  water  of  the  Seine,  to  be  let  in  by  sluice^  will  aid  them,  by 
their  current,  in  descending.  The  great  difficulty  in  this  enterprise  will 
arise  from  the  tunnels  required^  the  total  length  of  which  will  be  from 
twenty  to  twenty-five  kilometers.  These  will  be  vaulted,  and  with  a 
height  of  30  meters  by  at  least  50  meters  in  breadth.  Mr.  Piorry  esti* 
mates  that  the  expense  of  this  work  may  amount  to  a  billion  ( 1,000,* 
000,000)  of  francs. 

Engineers  are  also  occupied  with  a  plan  for  joining  the  English  Chan- 
nel  with  the  Mediterranean,  by  taking  advantage  of  the  river  Rhone,  the 
Sadne,  the  Yonne,  and  the  Seine.  The  details  of  its  execution  having 
only  a  local  interest,  we  spare  our  readers  their  recital. 
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1,  On  two  new  eeries  of  Organic  Adds, — Hgntz  has  studied  the  action 
of  methylate  of  soda  and  similar  substances  upon  chloracetic  acid,  and 
has  obtained  interesting  new  acids  in  which  hydrogen  may  be  considered 
as  replaced  by  the  dcutoxyds  of  methyl,  ethyl,  etc.  The  acid  resulting 
from  the  action  of  methylate  of  soda  on  chloracetic  acid  has  the  formula 
CeHeOs,  which  is  that  of  lactic  and  paralaotic  acids,  but  is  not  identical 
with  either  of  these.  To  this  acid  the  author  gives  the  name  of  methox- 
acetic  acid ;  it  is  monobasic,  and  ffives  beautifully  crystallized  salts.  The 
add  itself  is  easily  prepared  by  decomposing  the  zinc  salt  with  sulphu- 
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retted  hydrogen,  and  distilling  the  liquid  after  separating  the  sulphid  of 
rinc  The  boiling  point  rises  gradually  till  it  becomes  constant  at  198°  C, 
when  the  acid  passes  over  as  a  colorless  liquid,  with  a  sour  smell,  resem- 
bling that  of  acetic  acid. 

When  monoehloracetate  of  soda  is  boiled  continuously,  an  acid  liquid 
passes  over,  which,  when  saturated  with  baryta,  yields  on  evaporation  a 
erjstallizable  salt  having  the  formula  of  glycolate  of  baryta.  The  author 
proposes  for  the  acid  contained  in  this  salt  the  name  of  oxacetic  acid;  it 
is  isomeric,  but  not  identical  with  the  glycolic  acid.  Its  formula  is 
C4H4O6. 

Ethylate  of  soda  acts  violently  on  monochloracetic  acid ;  the  products 
of  the  reaction  are  chlorid  of  sodium,  and  the  soda  salt  of  a  new  organic 
acid,  homologous  with  the  two  last  described,  and  which  the  author 
terms  ethoxacetic  acid.  This  acid  is  volatile  without  decomposition  and 
appears  to  boil  at  a  lower  temperature  than  the  corresponding  methyl 
componnd.    Its  formula  is  CsHsOe. 

Amylate  of  soda  acts  in  a  similar  manner  on  monochloracetic  acid. 
The  new  acid  formed  in  the  reaction  is  an  oily  liquid  which  has  the  for- 
mula CuHuOe. 

Phenylate  of  soda,  under  similar  circumstances,  yields  pbenoxacetic 
acid,  as  an  oily  liquid  which  crystallizes  at  a  low  temperature,  and  distils 
over  without  decomposition.  The  analyses  appeared,  however,  to  show 
that  the  phenyl  alcohol  employed  contained  benzalcohol,  and  that  the 
product  examined  was  therefore  a  mixture  of  the  homologous  acids 
CieQsOe  and  CisHioOs. 

When  the  soda  salts  of  organic  acids  are  heated  with  monochloracetic 
add,  chlorid  of  sodium  is  formed,  and  new  organic  bodies  which  the 
author  proposes  to  study.  It  is  easy  to  see  that  all  the  acids  belonging 
to  the  formic  series  will  yield  similar  new  acids  with  the  peroxyds  of  the 
alcohol  radicals  homologous  with  hydrogen,  and  that  in  this  manner  a 
very  great  number  of  new  compounds  may  be  obtained. — Journal  fur 
prakt.  Chemie,  78,  p.  174. 

N^ote, — According  to  Kolbe's  view,  lactic  acid  is  to  be  regarded  as 
propionic  acid,  in  which  one  equivalent  of  hydrogen  is  replaced  by  one 
of  HOi,  so  that  its  rational  formula  is  ^«H4(HO«)02  )  ^      ^^^^  ^.^ 

view  the  oxacetic  acid  of  Heintz  must  be  identical  with  glycolic  acid, 
which  appears  not  to  be  the  case.  The  question  may  doubtless  be  de- 
cided directly  by  examining  the  products  of  the  action  of  water  upon 
chloropropionic  acid,  which  ought  thus  to  yield  lactic  acid  directly,  since 
we  should  have  the  reaction 

C6H4C106HO+H03H=C6H4(HOa)05HO+HCL 

Heintz^s  acids  may  be  more  simply  regarded  as  derived  from  the  formic 
series  by  simple  replacement  of  hydrogen  by  the  peroxyds  H03,CaHs09, 
C4H5O3,  Ac.  Dichloracetic  and  trichloracetic  acids  ought  to  yield  analo- 
gous products  in  which  two  or  three  equivalents  of  hydrogen  are  replaced 
by  two  or  three  equivalents  of  peroxyds  which  need  not  be  of  the  same 
radical.  The  number  of  possible  acids  would  thus  almost  or  quite  equal 
that  of  the  ammonias  or  ammoniums.  w.  o. 

aBCOND  BBftlBS,  Vol.  XXIX.  No.  86.-*BEAKCH,  186a 
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2.  On  the  chemical  constitution  of  luthionic  add  and  Taurin. — By  the 
difttillatioD  of  iselhionate  of  potash  with  perchloric!  of  phosphorus,  Kolbo 
has  obUuned  a  new  acid  which  has  the  eropirical  formula  C4H6GiS30s, 
and  which  he  terms  chlorethyl-sulphuric  acid.  This  acid  ^yields  taurin 
by  the  substitution  of  NHs  for  01,  and  ethyl-sulphuric  acid  C4HsS30s 
whea  the  chlorine  is  simply  replaced  by  hydrogen.  Kolbe  draws  a  par- 
alld  between  the  derivatives  of  carbonic  and  sulphuric  acids,  which  is 
best,  illustrated  by  the  following  tabuUr  view : 

CaOa.Oji  S204.0a 

Carbonic  acid.  Sulphuric  acid. 

HO  .  (C4H5)(C202)  .0  HO  .  (04H6)(S304),  0 

Propionic  acid.  Ethyl-sulphuric  acid, 

HO .  (C4H4Cl)(0a08),  O  HO .  (C4H4Cl)(Ss04),  O 

Chloropropionic  acid.  Chlorethyl-sulphuric  acid. 

(C4H4Cl)(C203),  01  (C4H4CI){S204),  01 

Chlorethyl-carbon-chloridp  Chlorethyl-sulfochlorid. 

HO .  (C4H4NHa)(C309),  O  HO .  C4H4NH3){S204),  0 

Amidoethyl-carbonic  acid.  Amido-ethyl-sulphuric  acid. 

(Alanin)  (Taurin). 

HO .  (04H4(HO2)),(Oiai),O  HO .  (C4H4(H09))S304, 0 

Oxethyl-carbonic  acid  Oxethyl-sulphuric  acid. 

Lactic  acid.  Isethionic  acid. 

The  author  promises  a  more  detailed  account  of  the  compounds  and 
reactions  referred  to  in  the  above  brief  preliminary  notice. — Ann,  der 
Chemie  und  Pharm,,  cxii,  241. 

3.  Besearches  on  ike  atomic  weight  of  Graphite. — DRoniB  has  commu-^ 
nicated  an  exceedingly  interesting  and  suggestive  memoir  on  the  atomic 
weight  of  graphite,  considered  as  an  allotropic  form  of  carbon,  the  funda-^ 
mental  idea  being  that  the  different  modifications  of  the  same  substance 
may  exhibit  a  difference  in  equivalents,  as  well  as  in  their  ordinary 
chemical  and  physical  properties.  The  author  finds  that  graphite,  when 
heated  with  nitric  acid  and  chlorate  of  potash,  increases  in  weight,  and 
ultimately  yields  a  light  yellow  crystalline  substance.  The  details  of  the 
process  are  as  follows :  a  portion  of  graphite  is  intimately  mixed  with 
ihree  times  its  weight  of  chlorate  of  potash,  and  the  mixture  placed  in  a 
retort  A  sufficient  quantity  of  the  strongest  fuming  nitric  acid  is  added 
to  render  the  whole  fluid.  The  retort  is  placed  in  a  water-bath,  and  kept 
for  three  or  four  days  at  a  temperature  of  60°  C.  until  yellow  vapors 
cease  to  be  evolved.  The  substance  is  then  thrown  into  a  large  quantity 
of  water  and  washed  by  decantation  nearly  free  from  acid  and  salts.  It 
is  then  dried  in  a  water-bath,  and  the  oxydizing  operation  repeated  with 
the  same  proportion  of  nitric  acid  and  chlorate  of  potash,  until  no  farther 
change  is  observed.  This  is  usually  after  the  fourth  time  of  oxydation. 
The  substance  is  then  to  he  dried,  first  in  vacuo,  and  then  at  100°.  By 
placing  the  mixture  in  a  flask  exposed  to  sunlight,  the  change  takes 
place  more  rapidly  and  without  the  application  of  neat 
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The  formula  of  the  body  thus  obtained  is  CssH40io,  or,  as  the  author 
writes  it,  CiiHiO*. 

Its  crystals  belong  either  to  the  right  or  oblique  prisi!natic  system.  It 
U  insoluble  in  water,  containing  acids  or  salts,  and  very  slightly  soluble 
in  pure  water.  It  unites  with  alkalies,  and  the  crystals  bare  an  acid 
reaction :  ammonia  converts  it  into  a  transparent  jelly,  but  the  snbstanca 
18  not  dissolved.  Acids  separate  it  from  this  combination,  as  a  gelatinous 
mass  resembling  silica.  Treated  with  deoxydizing  agents,  it  is  readily 
decomposed.  When  a  solution  of  sulphate  of  ammonium  or  of  potas- 
sium is  poured  upon  the  dry  substance,  a  crackling  sound  is  heard^  and  a 
body  is  formed  resembling  graphite. 

llie  crystals  are  deoomposed  with  ignition  on  the  application  of  heat, 
gases  being  evolved,  and  a  black  residue  lefit,  which  resembles  finely  di« 
Tided  carbon.    This  substance  the  author  proposes  to  term  graphic  acid. 

When  graphic  acid  is  heated  in  naphtha  to  about  270^,  water  and  car- 
bonic acid  are  given  off,  while  the  naphtha  takes  a  deep  red  color.  Th« 
residual  substance  resembles  graphite  and  has  the  formula  CiiHsOs,  or 
with  the  author's  equivalents,  GssHaOi.  When  this  substance  is  heated 
in  a  current  of  nitrogen  to  a  temperature  of  250^,  water  is  given  off  with 
a  Httle  carbonic  acid ;  the  substance  remaining  is  found  to  have  the  for- 
mula Oi8sH4033  or  CssHaOii.  This  body  may  be  exposed  for  several 
boars  to  a  red  heat  in  a  current  of  nitrogen  without  losing  all  its  oxygen 
and  hydrogen. 

The  aumor  compares  graphic  acid  with  a  retiiarkable  compound  of 
silicon  discovered  by  Buff  and  Wohler,  which  has  the  formula  SiiHAOs, 
and  which  was  obtained  from  the  graphitoid  form  of  that  element.  Tha 
properties  of  the  two  substances  agree  very  closely,  whence  it  may  be  in- 
ferred that  the  graphite  compound  is  the  same  term  in  the  system  of 
carbon  as  the  silicon  compound  in  the  system  of  silicon.  The  total 
weight  of  graphite  which  in  the  compound  is  combined  with  atoms  of 
hydrogen  and  of  oxygen  is  132.  If  we  assume  that  this  weight  is  like 
the  corresponding  weight,  84*'  of  silicon,  to  be  divided  i!nto  four  parts,  we 
arrive  at  the  number  33  as  the  atomic  weight  of  graphite.  Representing 
this  weight  by  the  letters  Gr,  the  formulas  of  the  substances  C11H4O6, 
Cs3Hs04,  and  C66H4O11  become  Gr4H406,  GrsHaOi  and  GmHiOii, 
where  0=16. 

According  to  the  law  of  Dulong  and  Petit,  the  specific  heats  of  the 
elements  are  inversely  as  their  equivalents.  The  elements  are  divided 
into  two  classes,  one  in  which  the  product  of  the  specific  heat  into  the 
equivalent  is  about  3*3 — ^the  other  in  which  this  product  is  6*6.  The 
specific  heat  of  carbon  in  the  form  of  graphite^-0*20187 — ^presents  a  re- 
markable exception  to  the  law,  if  we  take  its  equivalent  as  6-  or  12,  but 
if  we  assume  the  atomic  weight  of  graphite  as  33,  we  have  for  the  pro- 
duct of  the  specific  heat  into  the  atomic  weight,  the  number  6*6  which  is 
according  to  the  law  of  Dulong  and  Petit. 

The  relation  which  exists  between  the  atomic  weights  of  boron,  silicon 
and  zircon,  and  that  form  of  carbon  for  which  a  place  may  be  claimed  at 
a  distinct  element,  grapkon^  is  precisely  the  kind  of  numerical  relation 
which  is  found  to  exist  between  the  weights  of  analogous  elements.  We 
have 
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Boron II 

Silicon 21 

Graphon 33 

Zircon 66 

These  considerations  lead  to  the  inference  that  mphite  fonctions  as  a 
distinct  element,  forming  distinct  combinations  with  a  distinct  equivalent, 
yiz :  33.  How  far  this  inference  may  be  extended  to  the  allotropic  forms 
of  other  elements,  experiment  alone  can  decide. — Quart.  Journal  cf 
Ckem.  Soc.,  vol.  xii,  p.  261. 

[Note, — With  respect  to  the  numerical  relations  between  the  eqs.  of 
boron,  silicon,  graphon  and  zirconium  which  Brodie  points  out,  it  may  be 
remarked  that  boron — at  least  with  the  equivalent  11 — is  triatomic,  as 
shown  by  the  density  of  the  vapor  of  BCla  and  other  considerations.  It 
cannot,  therefore,  with  this  equivalent,  belong  to  the  same  natural  group 
with  silicon  and  zircon,  which  are  diatomic,  as  shown  by  recent  investi- 
gations. Marignac  has  established  the  isomorphism  of  SnF3-{-EF  with 
SiFa-f-RF,  while  Troost  and  Deville  have  shown  from  the  vapor-density 
of  chlorid  of  zirconium  that  its  true  formula  is  ZCl3=:2  vols:  or  ZaCU 
if  we  assume  that  all  compounds  correspond  to  4  vols,  in  a  gaseous  state. 
The  vapor  density  of  SiOb  also  agrees  with  the  supposition  that  silicon 
is  diatomic,  supposing  it  to  represent  2  vols.  The  true  equivalents  of  sili- 
con and  zirconium  become  therefore  respectively  14  and  44  or  28  and 
88,  if  we  admit  the  4-volume  theory.  The  equivalents  of  carbon,  silicon 
and  zirconium  are  then  to  each  other  as  6,  14  and  44,  or  as  12,  28  and 
88,  the  common  difference  being  8  or  16  nearly.  The  formula  Si4H40io 
was  deduced  by  Buff  and  Wohler  upon  the  supposition  that  the  equiva- 
lent of  silicon  is  21,  the  element  being  triatomic  as  assumed  by  Berzelius. 
But  if  we  take  14  as  the  true  equivalent,  the  formula  for  the  same  com- 
pound becomes  SieHiOio,  and  comparing  with  this  the  formula  C39U4O10 
we  have  132  parts  by  weight  of  carbon,  representing  6  eqs.  of  graphon 
instead  of  4,  as  assumed  by  Brodie.  This  gives  22  as  the  equivalent  of 
graphon,  instead  of  33.  If  now  we  multiply  Uie  spec,  heat  of  graphite 
as  found  by  Regnault,  namely  0*201,  by  22  we  have  4*4  so  that  the  spec, 
heat  of  an  atom  of  graphon  does  not  obey  the  laws  of  Dulong  and  Petit, 
as  the  product  should  be  either  3-3  or  6-6.  It  may,  however,  be  re- 
marked that  the  spec,  heat  of  graphitoid  silicon  has  not  yet  been  deter- 
mined, and  that  there  may  be  other  classes  of  elements  whose  atoms 
have  the  intermediate  spec,  heats  4*4  and  5*5.  The  formulas  of  Bro- 
die's  compounds  become,  if  we  take  the  equivalent  of  graphon  as  22 — 
Gr6H40io,  GmHaOs,  Gri8H40a3,  (taking  0=8  and  not  with  Brodie  as 
16).  No  probable  relation  can  be  pointed  out  between  the  numerical 
values  of  the  equivalents  of  graphon  and  of  other  elements,  until  we  know 
to  what  natural  group  graphon  belongs,  since  it  is  not  certain  or  even 
very  probable  that  the  allotropic  modifications  of  the  same  element  belong 
to  the  same  group. — ^w.  g.]  w.  o. 

4.  On  the  Cause  of  Color  and  the  Theory  of  Light ;  by  Mr.  John  Smith, 
M.A.  (Read  by  his  brother.  Dr.  R.  A,  Smith). — The  author,  in  attempt- 
ing to  explain  certain  natural  phenomena,  could  not  satisfy  himself  by 
applying  the  principles  of  either  theory  of  light,  and  said  that  many  nat* 
ural  phenomena  indicated  beats  or  vibrations  in  the  luminous  ether  very 


Digitized  by 


Google 


Chemistry  and  Physics.  277 

different  from  what  science  taugbt  That  is,  that  there  were  greater  in- 
terrals  between  them  than  Newton  had  demonstrated  and  scientific  men 
believed.  He  therefore  endeavored  to  contrive  experiments  by  which  he 
would  be  able  to  make  as  many  revolutions  or  beats  in  a  second  as  he 
considered  the  effective  vibrations  of  light  were  repeated  in  a  second  of 
time,  and  argued  that  by  certain  contrivances  to  produce  light  and  shade 
in  alternate  vibrations  he  should  produce  color.  A  series  of  experiments 
waa  subeeqaently  undertaken,  which  led  to  the  conclusion  that  varieties 
of  color  are  produced  by  pulsations  of  light  and  intervals  of  shadow  in 
definite  proportions  for  each  shade  of  color.  That  is,  supposing  white 
light  to  consist  of  the  motion  of  an  ether,  blackness  to  consist  of  an  en- 
tire absence  of  motion,  then  a  certain  color,  blue,  red,  or  yellow,  will  be 
produced  by  the  alternate  action  of  the  light  and  the  shadow.  The  au- 
thor used  shadow  in  the  positive  sense  as  the  sensation  was  positive. 

On  pursuing  the  inquiry,  he  finit  caused  a  small  parallelogram  cut  in 
card  board  to  revolve  over  a  black  surface  with  a  rapidity  which  he  con- 
sidered equal  to  the  \ibration  of  light  By  this  motion  he  obtained  a 
distinct  blue,  while  at  another  time  in  different  weather  he  obtained  a 
purple.  He  then  made  a  disc  with  several  concentric  rings,  which  he 
painted  respectively  J,  J, },  and  i  black,  leaving  the  remainder  white, 
and  on  making  this  disc  revolve  the  rings  became  completely  colored. 
There  was  no  appearance  of  any  black  or  white.  In  a  bright  day  with 
white  clouds  in  the  sky,  the  rings  were  colored  respectively  a  light  yel- 
lowish green,  two  different  shades  of  purple,  and  a  pink.  By  using  discs 
of  a  great  variety  of  shapes  and  different  proportions  of  white  and  black, 
the  author  said  that  he  produced  successively  or  together  all  the  colors  of 
the  rainbow,  although  he  had  not  yet  arnved  at  the  exact  arithmetical 
determination  of  the  amount  of  lig^t  and  shade  needful  for  each  color. 

These  experiments  were  made  before  the  Society  by  the  light  of  a  par- 
afiln  oil  lamp  with  a  reflector.  The  author  said  that  they  were  much 
more  brilliant  by  sunlight 

There  was  another  set  of  experiments  which  the  author  considered  as 
very  effective,  and  especially  as  being  easily  made  and  described,  but  re- 
quiring strong  sunshine  to  show  them.  These  were  made  by  casting  a 
shadow  of  a  particular  figure  on  a  white  wall  or  on  a  sheet  of  paper,  so 
as  to  produce  alternate  beats  of  light  and  shadow  when  put  in  revolution. 
The  figure  became  colored  of  different  shades,  and  because  these  could  be 
seen  on  the  wall,  like  the  spectrum  from  the  prism,  he  called  them  spec- 
tra by  reflection. 

He  mentioned  also  that  the  colors  may  be  produced  by  making  a 
black  disc,  with  figures  cut  out  of  it,  revolve  before  a  white  cloud  or 
white  screen. 

There  were  many  others  which  he  had  no  time  to  enumerate,  much 
less  to  describe,  but  he  described  some  of  the  figures  which  produce  the 
phenomena  which  are  perceived  when  looking  through  transparent  solids. 

The  author  considered  that  his  theory  gave  an  entirely  new  and  simple 
explanation  of  the  phenomena  of  refraction  through  the  prism,  and  summed 
up  as  follows : — 

The  experiments  prove  the  homogeneity  of  the  ether. 

They  prove  the  undulatory  hypothesis,  but  oppose  the  undulatory  theory. 
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They  enable  us  to  dispense  with  the  different  refbingibilities  of  tlie  rajs 
of  light,  as  taught  by  Newton. 

They  help  to  explain  many  of  the  phenomena  of  what  ia  called  the 
polarization  of  light 

They  give  a  new  explanation  of  prismatic  refraction,  and  explain  in  a 
plain  and  simple  manner  many  very  interesting  natural  phenomena. 

Startling,  he  said,  as  these  conclusions  are  to  those  who  are  conversant 
with  the  subject  of  light,  he  thought  he  was  perfectly  warranted  in  draw- 
ing them  from  his  experiments.  The  general  process  of  reasoning  could 
not,  however,  be  given  in  a  short  abstract — Ordinary  Meeting^  Oct.  4tA| 
1860,  Manchester  Literary  and  Phil,  Society. 

TxoBzncAL  Chsmistbt. 

1.  Vegetable  Parchment. — Papyrine, — ^The  interesting  substance  ob- 
tained in  1846  by  Pouroarede  and  L  Figuier  (Comptes  Rendus,  xxiii,  918 ; 
see  also  this  Journal  xxviii,  431,)  by  immersing  bibulous  paper  in  partially 
diluted  sulphuric  acid — called  papyrine*  by  its  discoverers — which  with 
the  exception  of  a  few  comparatively  unimportant  applications  in  France, 
where  it  was  used  for  the  shelves  on  which  si  Ik- worms  are  reared,  d^c^ 
had  excited  scarcely  any  interest  other  than  that  naturally  attaching  to  it 
as  a  chemical  curiosity,  until  patented  (Dec.  6,  1853)  in  England,  by 
Gaine,  (see  Hep.  of  Pat.  Inv.  pE.  S.]  xxiv,  151)  and  manufactured  by  the 
well  known  house  of  De  LaRue  &  Co.,  of  London,  has  recently  been  in- 
.  veetigated  by  Prof.  A.  W.  Hofmann,  (Ann.  Ch.  u.  Pharm.,  Nov.  1859, 
cxii,  243 ;  from  a  report  to  Messrs.  Thos.  De  LaRue  <Se  Co.)  In  its  prom- 
inent properties  it  resembles  ordinary  parchment  yerj  closely:  indeed  the 
two  can  hardly  be  distinguished  from  each  other  except  on  close  inspec- 
tion. Both  exhibit  the  same  peculiar  pale,  yellowish  tint,  the  same 
degree  of  transluceucy,  the  same  half  fibroup,  horn-like  texture.  Like 
animal  parchment,  the  artificial  product  is  not  easily  torn :  it  may  be 
repeatedly  bent  or  folded  without  exhibiting  any  special  appearance  of 
breaking  in  the  creases  formed.  Like  ordinary  parchment  it  is  extremely 
hygroscopic,  and  becomes  more  pliable  by  absorbing  moisture.  Wheu 
wet  with  water  it  comports  itself  like  untanned  skins,  swelling  up  to  a 
slippery  mass  through  which  water  cannot  pass  except  by  endosmose : 
the  coherence  of  the  substance  is  not  at  all  impaired  by  thus  soaking. 

Vegetable  parchment  is  best  prepared  by  immersing  unsized  paper  du- 
ring a  few  seconds  in  oil -of- vitriol  which  has  been  diluted  with  half  its 
volume  of  water,  and  immediately  afterwards  washing  it  in  a  dilute  solu- 
tion of  ammonia;  a  thorough  washing  with  pure  water  completing  the 
process.  Hofmann  has  ascertained  by  direct  experiment  that  not  less 
than  one-fourth  volume,  or  more  than  one-half  volume,  of  water  must  be 
used  with  one  volume  of  monohydrated  sulphuric  acid,  in  preparing  the 
acid  bath.  The  paper  must  not  be  immersed  too  long,  nor  should  the 
temperature  of  the  bath  be  higher  than  about  15°  (C.)=[59°  F.]  A  con- 
siderable amount  of  practice  is  moreover  requisite  before  one  can  obtain 
a  perfectly  satisfactory  product  When  paper  is  transformed  into  vegeta* 
ble  parchment  it  undergoes  no  appreciable  increase  in  weight    The  action 

*  Should  not  this  term,  which  has  an  undonbted  right  of  priority,  be  preserved  as 
the  scientific  name  of  the  substance  t-^[p.  b.  s.] 
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of  the  ralphuric  acid  is  purely  molecular,  the  ultimate  chemical  compoei- 
tion  of  the  paper — cellulose — remaining  unclianged.  [As  already  stated 
by  Poumarede  and  Fignier  loc.  cit,  and  by  J.  Barlow,  Proc.  of  the  Royal 
Inst.  1867,  ii.  411].  The  result  of  the  momentary  action  of  sulphuric 
aeid  in  this  instance  is  comparable  with  that  which  a  longer  action  of  this 
acid  upon  woody  fibre  produces,  viz. :  formation  of  dextrine,  a  substance 
well  known  to  be  isomeric  with  cellulose.  Indeed,  the  vegetable  parch- 
ment may  be  r^;arded  as  a  middle  term  between  dextrine  and  cellulose. 

The  samples  of  parchment-paper  examined  by  Hofmann  [and  by  Bar- 
low] contained  no  trace  <^free  sulphuric  acid ;  souill  portions  of  sulphate 
of  lime  and  of  sulphate  of  ammonia  being  die  only  soluble  impurities 
present. 

There  is  no  apparent  reason  why  the  parchment-paper  should  not  en- 
dure for  an  indefinite  length  of  time.  It  is  evident  that  if  its  destruction 
were  dependent  in  any  way  upon  the  chemicals  used  in  preparing  it,  de- 
composition  would  set  in  at  once.  Nothing  of  the  kind  occurs,  however. 
Specimens  of  the  factitious  parchment  which  have  been  in  Hofraann's 
pos^seasion  during  four  years  being  undistinguishable  from  those  recently 
prepared. 

From  experiments  made  in  order  to  ascertain  the  strength  of  parch- 
ment-paper, as  compared  with  that  of  true  parchment  and  of  unsized  pa* 
per,  it  appeared  that  while  strips  of  unsized  paper  broke  when  subjected 
to  a  weight  of  15  or  16  pounds,  similar  strips  of  vegetable  parchment 
supported  74  lbs.,  and  those  of  ordinary  parchment  75  lbs.,  before  break- 
ing. The  cohesive  force  of  unsized  paper  is  thus  increased  five-fold  by 
the  treatment  with  sulphuric  acid.  It  was  also  proved  by  experiment  that 
for  equal  weights  of  the  two  substances  parchment-paper  exhibited  about 
three-fourths  the  cohesive  power  of  animal  parchment.  It  also  appeared 
that  while  the  strength  of  strips  of  parchment-paper  taken  from  difierent 
sheets  was  nearly  constant,  that  of  strips  of  animal  parchment,  even  when 
cut  from  a  single  piece,  was  extremely  variable,  owing  to  the  difierences 
in  thickness  to  which  it  is  liable. 

Parchment-paper  although  not  quite  so  strong  as  ordinary  parchment, 
is  nevertheless  more  capable  than  the  latter  of  withstanding  the  action  of 
chemical  agents,  and  especially  of  resisting  the  action  of  water ;  it  may 
be  left  in  this  liquid  for  days,  or  even  boiled  in  it,  without  undergoing  any 
change,  other  than  the  increase  of  volume  already  alluded  to,  its  original 
cohesion,  and  indeed  all  its  properties  being  regained  on  drying.  As  is 
well  known,  animal  parchment  is  soon  converted  into  glue  when  boiled 
with  water. 

Since  the  parchment-paper  contains  no  nitrogen,  it  is  much  less  liable 
than  ordinary  parchment  to  putrefy  when  exposed  to  moisture,  and  will 
probably  be  less  subject  to  the  attacks  of  insects.  Not  only  may  the  new 
parchment  be  substituted  for  that  ordinarily  employed  for  legal  documents, 
<fec. ;  but  from  its  cheapness  it  will  probably  soon  be  used  for  ledgers  and 
other  important  records — possibly  for  bank-notes — instead  of  the  more 
perishable  paper  now  employed.  [*^  It  will  take  the  place  of  ordinary 
paper  in  school  books,  and  other  books  exposed  to  constant  wear."  **  It 
also  promises  to  be  of  value  for  photographic  purposes,  and  for  artistic 
uses,  in  consequence  of  the  manner  in  which  it  bears  both  oil  and  water- 
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color," — Barlow,]  Its  strength  and  power  of  resisting  the  action  of  moist- 
ure seem  also  specialiy  to  adapt  it  for  the  use  of  architects  and  engineers 
— particularly  for  working-plans  liable  to  receive  rough  usage ;  also  for 
the  envelopes  of  letters  and  for  cartridges.  In  thin  leaves  it  affords  an 
admirable  tracing  paper.  As  a  material  for  binding  books  it  will  without 
doubt  be  extensively  used.  The  ease  with  which  it  receives  both  printers* 
and  ordinary  writing  ink  is  remarkable.  For  chemical  laboratories  it 
affords  a  most  convenient  material  for  fitting  together  retorts,  condensers, 
and  the  like ;  while  its  power  of  resisting  the  fluids  used  in  galvanic  bat- 
teries suggests  that  it  may  be  useful  for  diaphragms,  &c.  It  is  already 
used  by  tons,  instead  of  bladder,  as  a  covering  for  jars  containing  pre- 
serves, marmelades,  etc 

Parchmentrpaper  has  been  successfully  manufactured  on  the  great  scale 
for  a  year  or  more  by  the  firm  of  De  LaRue,  the  numerous  difficulties 
which  presented  themselves  having  been  fully  overcome  by  the  persever- 
ance of  one  of  its  members — the  distinguished  chemist  Warren  De  La- 
Rue.  [Specimen  sheets  of  the  parchment-paper  accompany  Hofmann's 
memoir. — f.  h.  s.]. 

2.  Weighirig  of  Moist  Precipitates  ;  by  Ferdinand  F.  Mater. — Mr. 
Cb.  Mene,  of  Creusot,*  gives  a  mode  of  weighing  which  does  away  to  a 
great  extent  with  the  tediousness  and  difficulties  attending  the  drying 
of  many  precipitates,  especially  in  volumetric  analysis.  He  washes  the 
precipitate  thoroughly  by  decantation,  and  then  introduces  it  carefully 
into  a  bottle,  the  exact  weight  of  which,  when  filled  with  distilled  water 
at  a  certain  temperature,  is  known.  Since  the  precipitate  is  heavier  than 
water,  the  bottle  when  filled  again  will  weigh  more  than  without  the 
precipitate,  and  the  difference  between  the  two  weights  furnishes  the 
means  of  calculating  the  weight  of  the  precipitate. 

In  case  the  precipitate  settles  but  slowly  it  may  be  collected  on  a  filter, 
and  together  with  the  filter,  after  washing,  be  introduced  into  the  bottle, 
in  which  case  the  weight  of  the  filter  and  its  specific  gravity,  supposing 
any  difference  should  exist  between  its  own  and  that  of  water,  is  to  be 
taken  in  account.  Precipitates  soluble  in  or  affected  by  water  may  be 
weighed  in  some  other  liquid. 

This  method,  of  which  the  above  are  the  outlines,  is  spoken  of  in  the 
Jahresbericht  der  Chemie  for  1 858f  in  rather  disparaging  terms,  and  I 
consider  it  not  more  than  justice  to  the  method,  if  not  also  to  Mr.  Mene, 
to  prove  its  correctness,  the  more  so  as  I  have  applied  the  principle  on  a 
laige  scale  as  far  back  as  1855. 

I  engaged  in  that  year  in  the  manufacture  of  carbonate  of  lead  from 
refuse  sulphate  of  lead,  by  treating  the  latter  in  a  pulpy  condition  with 
carbonate  of  soda.  The  sulphate  of  lead  I  used  contained  very  vary- 
ing proportions  of  water  and  soluble  impurities,  from  which  latter  it  had 
first  to  be  freed  by  washing.  It  was  then  in  the  state  of  a  thin  pulp, 
and  the  difficulty  was  to  find  the  amount  of  dry  sulphate  of  lead,  as  it 
was  a  matter  of  importance  to  use  as  little  carbonate  of  soda,  and  to  ob- 
tain as  pure  a  carbonate  of  lead  and  sulphate  of  soda  as  possible.  This 
could  only  be  done  by  weighing  it  as  a  whole,  or  in  portions ;  but  as  the 

*  Journal  de  Pharinacie  et  de  Chemie,  Oct.  1868. 

f  Jahresbericht  der  Chemie,  by  Will  and  Kopp,  for  1868,  p.  t. 
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drying  of  a  tnbful  of  sulphate  of  lead  (from  500  to  1200  pounde)  was 
ioipracticable,  and  sampling  not  less  so,  since  the  upper  strata  contained 
a  much  larger  proportion  of  water  than  the  lead  at  the  bottom  :  I  con- 
trived the  following  method,  which  enabled  roe  to  leave  the  management 
of  the  process  in  the  hands  of  a  workman. 

I  took  A  strong  oaken  pail,  weighing  eight  pounds  when  empty,  and 
caused  a  black  mark  to  be  burnt  in  horizontalij  around  the  inside  of  the 
pail,  two  inches  below  the  rim,  up  to  which  mark  it  held  twenty  pounds 
of  water.  I  reasoned  as  follows :  The  specific  gravity  of  sulphate  of  lead 
being  6*3,  the  pail  if  filled  up  to  the  mark  would  hold  126  pounds  of  pure 
sulphate  of  lead.  The  specific  gravity  of  water  being  5*3  less  than  that 
of  sulphate  of  lead,  it  followed  that  if  there  was  one  pound  of  water  in 
the  pailfull  of  moist  sulphate,  the  pail  would  weigh  5*3  pounds  less  than 
126  (-1-8,  the  tare  of  the  pail)  =120-7  (+8);  if  there  were  two  pounds 
of  water  present,  the  weight  would  be  115*4  (+8),  and  so  on.  This 
enabled  me  to  calculate  a  table,  giving  in  one  column  the  actual  weight 
of  the  pail  when  filled  with  moist  sulphate,  and  opposite  in  a  second  col- 
umn, the  amount  of  dry  sulphate  corresponding  to  the  gross  weight. 
The  weight  of  dry  sulphate  was  thus  found  as  accurately  as  could  be  de- 
sired, aiUiough  the  amounts  varied  in  practice  from  30  to  105  pounds. 

It  is  nothing  but  an  application  of  tlie  Archimedean  theorem,  that, 
when  a  solid  body  is  immersed  in  a  liquid  it  loses  a  portion  of  its  weight, 
equal  to  the  weight  of  the  fluid  which  it  displaces^  or  to  the  weight  of  its 
own  bulk  of  the  liquid. 

Tbis^  as  I  suppose,  is  precisely  the  principle  applied  by  Mr.  Mene. 
The  precipitate  he  obtains  hy  a  certain  chemical  manipulation  is  a  <u6- 
stance  of  known  composition  and  specific  gravity.  Supposing  it  to  be  sul- 
phate of  lead,  and  the  bottle,  when  filled  wiih  water  at  the  normal  tem- 
perature, to  weigh  70  grammes  =50  grammes  of  water,  and  20  for  tare. 
After  introducing  the  precipitate  and  filling  ngain  with  water  H  weighed 
71*06  grammes.  Now,  as  the  specific  gravity  of  sulphate  of  lead  is  6*3, 
or  as  the  weight  of  a  cubic  measure  of  si>lphate  of  lead  is  6*3  times  that 
of  a  eirbic  measure  of  water,  and  as  the  space  of  one  part  by  weis^ht  of 
water  is  taken  np  by  6*3  parts  by  weight  of  sulphate  of  lead,  it  follows 
that  tite  quantity  of  sulphate  of  lead  in  the  bottle,  which  has  taken  up  the 
space  of  one  part  by  weight  of  water,  increwses  the  original  weight  of  the 
bottle  (fiHed  with  pure  water)  by  5*3.  To  find  the  amount  of  water 
displaced  it  is  only  necessary  to  divide  the  overweight  (I  06  grammts)  by 
5'3=f0'2,  which,  added  to  the  overweight  106-f-0-2  gives  126  grammes 
as  the  weight  of  the  precipitate. 

Hence  the  rule,  which  is  of  great  convenience  in  volumetric  analysis, 
that  to  find  the  weight  of  a  moist  precipitate^  which  is  a  compound  of 
known  specific  gravity^  weigh  it  in  a  specific  gravity  bottle  or  some  other 
vessel  of  known  weight  when  filled  with  water,  or  any  other  liquid,  at  the 
normal  temperature,  again  fill  it  with  the  roatfr  or  other,  liquid,  divide 
the  excess  of  the  .new  weight  by  the  sped flc  gravity  of  the  substance,  less  that 
of  the  water  or  other  liquid  {that  of  water  being  =1 )  and  add  the  quo^ 
tient  to  the  overweight,  which  gives  the  weight  of  the  precipitate. 

The  editor  of  the  Jahresbericht  appears  to  have  overlooked  the  fact 
that  the  precipitates  weighed  in  this  manner  are  definite  compounds,  the 
specific  gravity  of  which  is  well  ascertained. 
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The  principle  I  have  exemplified  above  mn.j  not  be  novel ;  but  as  I 
have  never  met  with  it,  chemists,  as  well  as  manufacturers  (especially  of 
colors),  will  probably  also  find  it  of  interest,  and  certainly  highly  prao- 
ticable  and  easy  of  execution. 

36  Beekman  street,  New  York,  Feb.  8d,  1860. 

3.  I^ew  Chemical  Journal. — ^The  Chemical  News  (with  which  is  incor- 
porated the  Chemical  Gazette),  edited  by  William  Crookes.  London : 
Weekly.  Price  3rf.,  stamped  4d,  8vo.  12  p.  each  number.  This  new 
Journal  commenced  on  the  10th  of  December  last,  and  eight  numbers 
have  already  reached  us.  The  contents  are  divided  under  ^ientific  and 
Analytical  Chemistry,  Technical  Chemistry,  Pharmacy,  Toxicology,  Ac^ 
Proceedings  of  Societies,  Notices  of  Patents,  Correspondence,  Scientific 
Notes  and  Queries,  Laboratory  Memoranda,  Miscellanies,  and  Answers 
to  Correspondents.  Mr.  Crookes  is  favorably  known  by  several  valuable 
researches,  and  thus  far  has  shown  good  judgment  and  spirit  aA  an  editor. 
His  verbatim  reports  of  the  late  lectures  of  Dr.  Faraday  (the  Holiday 
lectures)  at  the  Royal  Institution,  attest  his  appreciaUon  of  the  true 
sources  of  vitality  for  such  a  journal. 

4.  American  Druggists^  Circular  and  Chemical  Gazette ;  N.  Y.  Feb. 
1 860.  4to. — Although  chiefly  special  and  wholly  technical  in  its  objecta^ 
this  Journal  (which  has  now  reached  its  4th  volume,  whole  number  38) 
is  conducted  by  Mr.  Mayer  and  others,  in  a  manner  to  entitle  it  to  rank 
as  a  valuable  coadjutor  in  technical  chemistry. 

II.  GEOLOGY. 

1.  0n90me  of  the  Igneoun  Bocks  of  Canada;  by  T.  Stbrrt  Hunt, 
F.R.S.  (In  a  letter  to  one  of  the  editors,  dated  Jan.  1 860.) — ^There  oc- 
curs in  the  district  of  Montreal  a  series  of  isolated  hills  running  nearly 
east  and  west  for  a  distance  of  ninety  miles  along  the  line  of  an  undu- 
lation which  has  disturbed  the  lower  Silurian  strata.  These  hills,  which 
often  cover  considerable  areas,  consist  of  igneous  rocks  which  have  ap- 
parently been  solidified  under  a  considerable  pressure,  and  have  subse- 
quently been  exposed  by  the  denuding  action  which  has  removed  from 
around  them  the  soft  and  unaltered  paleozoic  strata.  The  names  of 
these  mountains  counting  from  the  west  are  Rigaud,  Mount  Royal,  Mon- 
tarville,  BeloBil,  Rougemont,  Yamaska,  Shefford  and  Brome,  to  which 
we  may  add  Monnoir  a  similar  mass  lying  somewhaC  to  the  south  of 
Beloeil. 

I  am  now  engaged  in  the  study  of  the  various  rocks  composing  these 
mountains,  which  offer  great  diversities  in  lithological  character  and 
composition.  Prominent  among  them  we  may  mention  the  trachytcsi 
which  in  their  various  types  of  compact,  granular,  porphyritic  and  gran- 
itoid are  abundant.  The  mountains  of  Brome  and  Shcfibrd  appear  to 
be  made  up  entirely  of  a  granitoid  trachyte,  which  consists  of  crystal- 
line orthoclase,  without  quartz,  and  with  small  portions  of  hornblende  or 
mica,  sphene  and  magnetite.  The  orthoclase  in  a  great  number  of  these 
rocks  which  I  have  analyzed  contains  like  sanidin  a  large  proportion  of 
soda.  The  other  varieties  of  trachyte  which  occur  in  veins  and  dykes 
often  contain  a  portion  of  carbonates  amounting  to  from  6*0  to  18*0  p.  c. 
and  consisting  chiefly  of  carbonate  of  lime  with  some  magnesia  and 
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iron.  Some  of  these  rocks  pass  into  phonolites  throiigli  the  admixture 
of  a  silicate  which  gelatinizes  with  acids  and  has  the  composition  of 
natrolite.  This  mineral  in  one  case  amonnted  to  more  than  40-0  p.  c. 
of  the  rock,  the  remainder  being  orthoclase  with  a  small  amomit  of  car- 
bonates. 

A  large  part  of  the  mountain  of  Yamaska  consists  of  a  coarsely  cry&> 
talline  diorite  the  feldspar  of  which  approaches  anorthite  in  composition, 
while  an  apparently  similar  diorite,  which  makes  up  the  mass  of  Mon- 
noir,  contains  oligoclase  in  large  crystals.  Other  diorites  from  this  se- 
ries contain  labmSorite ;  mica  and  sphene,  in  small  quantities,  are  often 
present. 

Dolerites  are  also  abundant,  and  sometimes  pass,  owing  to  a  scarcity 
of  feldspar,  into  an  augite  rock,  generally  with  ilmenite  and  magnetite. 
A  fine-grained  dolerite  from  Rougemont  contains  abundance  of  crystal- 
lized olivine,  and  a  large  part  of  Montarvilles  consists  of  a  remarkable 
mnitoid  rock,  made  up  of  a  crystalline  feldspar,  in  some  parts  at  least 
labradorite,  with  sparsely  disseminated  crystals  of  black  augite,  a  little 
browD  mica,  and  a  great  abundance  of  crystals  of  honey-yellow  olivine, 
which  amount  to  more  than  4d*0  p.  c.  of  the  mass.  The  composition  of 
this  olivine  I  have  found  to  be  silica  37-17,  magnesia  39*68,  protoxyd  of 
iron  22-54  =  99*39. 

Many  of  these  diorites  and  dolerites,  except  in  their  lithological  struo- 
tore,  closely  resemble  the  stratified  rocks  made  up  6i  anorthic  feldspar, 
with  hornblende  and  pyroxene,  and  containing  magnetite  and  ilmenite, 
which  are  so  abundant  in  the  Laurentian  system,  suggesting  the  notion 
that  the  intrusive  masses  may  be  nothing  more  than  these  stratified 
locks  displaced  and  injected  among  the  Palaeozoic  strata.  Durocher  has 
already  pointed  out  a  similar  resemblance  between  the  intrusive  rocks 
of  some  parts  of  Scandinavia,  and  the  subjacent  gneiss. — {BuL  Soc, 
Gtol.  France,  [2]  vi,  83.) 

The  granitoid  trachytes  as  well  as  the  dolerites,  diorites  and  peridotite 
(olivenite  rock)  make  up  mountain  masses,  while  the  earthy  and  por- 
phyritic  trachytes  and  the  phonolites  are  generally  found  cutting  the 
above,  and  the  adjacent  strata.  The  absence  of  quartz  or  of  any  excess 
of  silica  from  all  these  rocks  is  a  remarkable  feature.  Farther  to  the 
east,  however,  intrusive  granites  are  very  abundant ;  these  penetrate  the 
Devonian  strata  but  are  older  than  the  carboniferous.  Quartzifcrons 
plutonic  rocks  are  also  abundant  in  the  county  of  Grcnvillc,  where  they 
penetrate  the  Laurentian  series.  These  plutonic  rocks  consist  of  doler- 
ites, syenites  and  euritcs,  which  are  in  their  turn  cut  by  dykes  of  very 
beantiful  porphyries.  The  base  of  these  is  jasper-like,  black,  red  or 
green  in  color,  and  encloses  crystals  of  red  orthoclase  and  occasional 
grains  of  quartz.  The  analysis  of  the  base  shows  it  to  consist  of  the 
elements  of  orthoclase  with  an  excess  of  silica  and  a  little  oxyd  of  iron. 
The  syenites  are  cut  by  large  veins  of  chert,  and  in  the  vicinity  of  these 
have  been  changed  into  a  sort  of  kaolin  from  a  decomposition  of  the 
feldspar,  which  may  have  been  the  source  of  the  silicious  accumulations. 
This  group  of  igneous  rocks,  which  is  overlaid  by  the  Potsdam  sand- 
stone is  very  unlike  those  which  we  find  penetrating  the  paleozoic 
strata. 
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The  detaik  of  my  Investigations  on  these  rocks,  so  far  as  completed^ 
will  be  found  in  the  Report  of  the  Geological  survey  of  Canada,  for  the 
last  year,  now  in  press ;  a  first  portion  has  already  appeared  in  the  Re- 
port for  1858-66,  p.  485.  It  is  by  the  systematic  study  of  different  se- 
ries of  igneous  rocks  that  we  may  hope  to  arrive  at  just  notions  as  to 
their  origin,  their  mode  of  formation  and  their  relations  to  metamorphic 
sedimentary  rocks. 

2.  Notes  on  the  Dolomites  of  the  Paris  Basin,  etc, ;  by  T.  Stkrrt 
Hunt,  F.R.S.  ([n  a  letter  to  one  of  the  Editors,  dated  Montreal,  Feb.  8, 
1880,)^-The  gypsums  of  the  Paris  basin  aro  evidently  not  of  epigenic 
origin  but  regularly  stratified  and  alternating  with  marls  and  limestones. 
In  September,  1855,  I  visited  with  Elie  de  Beaumont  and  several  mem- 
bers of  the  Geological  Society  of  France,  the  gypsum  quarries  at  the 
hill  of  Chaumont,  and  there  insisted  upon  the  views  whiufa  I  have  since 
urged  in  this  Journal  (vof.  xxviii,  p.  366)  upon  the  ditferent  origins  of 
gypsum.  For  a  report  of  my  remarks  on  iiiat  occasion  see  the  Bulletin 
de  la  SocUti  Geologique  de  France,  [2],  xii,  1306. 

I  have  subsequently  shown  in  the  memoir  just  cited  in  the  last  volume 
of  this  Journal  that  the  formation  of  these  stratified  gypsums  by  the 
double  decomposition  of  bicarbonate  of  lime  and  sulphate  of  magnesia 
involves  the  production  of  carbonate  of  magnesia,  which  unless  c^irried 
away  or  decomposed  by  an  irruption  of  sea  water  will  be  found  to  over- 
lie the  gypsums  forming  the  dolomite  which  is  their  common  associate. 
The  presence  of  carbonate  of  magnesia  in  the  gypsiferous  series  of  the 
Paris  basin  has  hithcilo  been  unnoticed,  and  having  at  the  time  above 
mentioned  collected  specimens  from  the  quarries  at  Chaumont  I  was  re- 
cently induced  to  examine  the  so-called  white  marls  which  overlie  the 
gypsiferous  series,  and  find  them  to  be  magnesian.  The  analyses  of  two 
specimens,  one  penetrated  by  seams  of  gypsum,  gave  each  about  60*0 
per  cent  of  dolomite  mingled  with  clay.  The  Paris  gypsums  then  offer 
no  exception  to  the  general  rule. 

Beneath  the  gypsiferous  series  and  in  the  lacustrine  gri^up  known  as 
the  Lower  travertine,  or  St.  Owen  limestone,  occur  beds  of  a  .whitish, 
very  fissile,  shaly  matter,  enclosing  concretions  of  menilite  (opal),  and 
consisting  of  a  hydrated  silicate  of  magnesia,  identical  with  meerschaum 
or  quincite  in  composition,  intermingled  with  squall  portions  of  earthy  car- 
bonates. I  have  examined  a  specimen  of  this  mineral  which  I  collected 
near  Paris  and  find  it  to  be  the  same  with  that  described  by  Dufrenoy  and 
Berthier  as  occurring  in  similar  positions  in  various  other  localities.  Tliis 
appearance  of  beds  of  a  silicate  of  magnesia  approaching  talc  in  compo- 
sition, in  the  midst  of  unaltered  deposits,  is  interesting  inasmuch  as  it 
seems  to  show  that  such  silicates  may  be  formed  in  basins  at  the  earth's 
surface  by  the  reactions  between  magnesian  solutions  and  dissolved  silica. 
I  have  many  years  since  described  the  existence  of  similar  silicates  among 
the  deposits  during  the  artificial  evaporations  of  natural  alkaline  waters, 
and  farther  inquiries  in  this  direction  may  show  us  to  what  extent  certain 
rocks  consisting  of  calcareous  and  magnesian  silicates  may  be  directly 
formed  in  the  moist  way. 

I  propose  to  send  you  vpiy  soon  a  supplement  to  my  paper  on  Gyp- 
sums and  Magnesian  rocks,  describing  some  recent  experiments  which 
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oonfirm  what  I  hare  already  announced  that  no  dolomite  is  formed  in 
the  experiment  of  Von  Morlot  and  Haidinger,  recently  resuscitated  by 
Charles  Deville,  and  appealed  to  by  Prof.  Phillips  in  his  Inst  Annual  Ad* 
dress  to  the  Geological  Society  of  London,  as  resolving  the  problem  of 
the  origin  of  dolomite.  This  double  salt  is  however  readily  formed  when 
a  mixture  of  the  moist  amorphous  carbonates  (such  as  is  obtained  by 
precipitating  in  the  cold  by  an  excess  of  carbonate  of  soda  a  solution  of 
the  chloride  of  calcium  and  magnesium  in  equivalent  proportioDs)^  is 
gradually  heated  under  pressure. 

3.  ^ew  Palceozk  Fossils;  by  J.  H.  McChesnet.  Chicago,  1859. 
8vo.  pp.  64.  In  this  publication  the  following  species  from  the  Carbon- 
iferous rocks  of  the  Western  States  are  noticed  as  newly  described : 

Crinoidea. — Platyerinus  omoffranuluSy  P.  inomalus^  Scaphioerinug 
longidactylus,  Zeacrinus  hifurcatus^  Z.  mucrospinus^  Aetinocrinus  asterins^ 
A,  ienuisculptas,  A,  subaiqualis^  A.  Fosteri^  A,  subventricasus^  A,  uma" 
formiSy  A.  ffurJianus,  A.  CBquihrachiatus^  A,  Andrewstanus^  A,  Hageri^ 
Fwbesiocrintis  Pratteni, 

Brachiopoda. — Or  this,  KaskaskiensU,  O,  Lasallensis,  0.  Pratteni^ 
0.  Richmonda,  Produelus  asperus,  P,  symmetricus,  P,  Wilberanus,  P. 
tubulospinus,  P,fa$ciculataSy  P.  inflatus,  P.  pilei/ormis,  Ambocelia  gem" 
mula,  Spinfer  transversa,  S,  subelliptica,  S,  perplexea,  S,  subventricosa, 
Retzia  subglobosa,  Athyris  spiriferoides^  A,  orbicularis,  A.  differentius^ 
Terebratula  inomata,  Rhynchonella  Fatoniceformis,  R,  explanata,  R, 
earbmiaria^  R»  Algeri,  Trematospira  Mathewsoni,  Discina  caputi/ortnia. 

Lamellibra:7chiata. — Leda  Oweni,  L,  gibbosa,  L,  polila,  Nucula 
parva,  N,  cylindrieus,  N.  rectangula,  Astartella  varica,  Fdmondia  con* 
centrica,  Allorisma  clavata,  A.  sinuata,  Myalina  Stoallovi,  Nuculites  Va- 
seyana,  Pinna  Adamsi,  Syringopora  mullattenuaia,  Cyathoxona  prolifera. 

Gasteropoda. — Belleropkon  eUipticus,  B,  vittatus,  B.  Blanyana,  B.  Ste- 
vensiana^  Pleurotomaria  Beckwitkana,  P,  nodomarginata,  Natica  ShU" 
mardi,  Platyceras  crytolites,  Platyostoma  Peoriensis,  BucaniaChicagoensis, 

Cephalopoda. — Nautilus  Forbesianus,  N,  lilinoiensis,  N.  quadrangu- 
luSj  N  nodocarinatus,  Oonitites  ffathawana,  Cyrtoceras  [Lituites  ?)  gigan* 
teum,  Trockoceras  Desplaniensis,  Orthoceras  Runliensis,  0,  Knoxcnsis. 

The  typography  of  this  brochure  is  very  good,  and  the  descriptions  of 
the  species  show  that  the  author  has  a  wide  acquaintance  with  the  Car- 
boniferous fauna  of  the  West  We  think,  however,  that  the  science 
would  present  to  the  student  a  much  less  formidable  array  of  difBculties, 
if  Pala!ODtologists  would  on  all  occasions  give  accurate  measurements  of 
the  species  they  describe.  Throughout  this  book,  for  instance,  the  size 
of  the  individual  is  recognized  as  a  specific  character,  and  yet  as  no  di- 
mensions arc  given  it  must  be  impossible  for  even  the  most  experienced 
practical  naturalist  to  decide  whether  0,  Lasallensis,  O,  Richtnonda  and 
O.  Pratteni  are  small  or  large  forms ;  whether  two  lines  or  two  inches 
wide.  The  first  mentioned  of  these  species  is  also  said  to  have  the 
**  surface  marked  by  sharp  rugose  radiating  strics  increased  by  implanta" 
Hon,'"  but  so  have  a  great  many  other  Orthides,  and  until  some  standard 
for  comparison  is  furnished,  all  the  students  of  this  book,  except  those 
who  may  have  access  to  the  original  specimens,  must  remain  in  doubt 
upon  the  question  as  to  whether  there  are  ten  or  twenty  strio  in  the  width 
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of  one  line.  We  find  it  stated  farther  that  in  0,  Eichmanda  the  strin 
are  **  finer  and  less  rugose  '^  than  they  are  in  O,  LamlUmiB  while  in  0. 
Pratteni  they  "are  not  so  distant  and  not  so  rough,"  as  in  either  of  the 
other  two,  but  as  wc  have  no  means  of  ascertaining  their  size  in  the  first 
named  species,  which  is  here  made  the  standard,  all  that  relates  to  the  sur- 
face characters  of  the  second  and  third  might  have  been  left  out  without 
detracting  anything  from  the  value  of  the  description.  No  doubt  all  this 
appeared  to  be  sufficiently  clear  to  the  author  while  he  was  engaged  with 
the  specimens  before  him,  but  we  think  upon  a  httle  reflection  he  will 
agree  with  us,  that  without  some  clue  to  the  size  and  surface  characters 
of  these  species,  they  cannot  be  identified.  Where  a  shell  is  said  to  be 
smaller  or  larger  than  some  other  species  which  has  been  described  in 
some  other  book,  the  difficulty  would  be  somewhat  less,  provided  that 
access  could  be  had  to  that  book,  and  even  then,  such  questions  as  "  how 
much  smaller  ?"  or  "  how  much  larg^er  ?"  cannot  be  decided.  By  adding 
two  or  three  lines  to  their  descriptions,  palteontologists  may  add  a  vast 
deal  to  the  value  of  their  labors,  and  save  others  engaged  in  the  same 
pursuits  much  perplexing,  and  too  often  fruitless,  intellectual  toil.  It  is 
not  always  possible  to  give  figures  of  new  species,  but  it  is  easy  to  furnish 
measurements.  The  absence  of  these  is  the  great  defect  in  the  work 
before  us,  and  it  is  a  defect  that  may  be  observed  in  books  of  much 

g 'eater  pretensions.  We  notice  a  new  genus,  (Ambocbua)  among  the 
rachiopoda,  which  is  said  to  have  been  "  recently  established  by  rioL 
James  Hall,"  in  the  "  Regents'  Report  of  the  State  of.  New  Yorkfor  the 
present  year,"  (meaning  1859).  Has  this  report  been  published!  If 
not,  then  the  genus  is  not  established.  No  author  can  establish  a  genus 
before  he  has  published  his  description,  and,  even  then,  he  may  not  suc- 
ceed in  shewing  that  it  is  new. 

The  practice  of  antedating  genera  and  species  should  be  discounte- 
nanced, as  it  cannot  be  beneficial  to  science.  Where  specific  names  are 
derived  from  names  of  persons  or  places,  the  initial  should  be  a  capital 
letter,  a  rule  which  has  been  of  late  much  disregarded. 

4.  Explorations  in  Nebraska. — Dr.  F.  V.  Hatden,  in  a  letter  to  Prof. 
Dana,  dated  Deer  Creek,  Nebraska,  Dec.  1,  1859,  states,  after  speaking 
of  the  interest  of  the  region,  that  as  soon  as  the  grass  is  sufficiently  high 
this  coming  Spring,  and  the  swollen  streams  permit  the  passage  of  pack 
trains  (which  cannot  be  sooner  than  the  first  of  June),  Capt.  Reynolds 
proposes  to  divide  his  party  into  two  divisions — one  party  in  charge  of 
Lieutenant  Maynadier,  Asst.,  will  pass  up  the  Wind  River  Valley  along 
the  western  side  of  the  Big  Horn  Mountains.  The  other  division  under 
Capt.  Reynolds  will  proceed  up  the  Platte  to  the  South  Pass,  exploring 
the  Wind  River  Mountains — the  two  parties  to  spend  the  4th  of  July  at 
Clark's  Pass.  Here  LL  M.*s  party  will  proceed  down  the  Yellowstone  to 
Fort  Union,  and  Capt.  R.'s  party  will  reach  the  same  point  by  crossing 
at  the  head  waters  of  the  Missouri  and  descending  that  stream,  and 
thence  to  the  States  as  soon  as  possible.  Such  is  the  programme  of  ex- 
plorations; it  maybe  slightly  varied,  but  in  any  case  will  traverse  a 
country  very  interesting  for  geology. 

Dr.  Hayden,  in  addition  to  his  geological  labors,  has  since  1852  inter- 
ested  himself  in  ethnographical  studies,  and  will  have  by  the  end  of  this 
trip  material  enough  for  a  large  volume  on  this  subject. 
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5.  Giologieal  Surveys  of  South  Carolina  and  Kentucky, — The  geologi- 
cal survey  of  South  Carolina  has  unfortunately  been  stopped  by  the  un- 
wise action  of  the  legislature  of  that  State  at  its  last  session.  Dr.  O.  M. 
Lieber,  lata  the  State  Geologist,  is  occupied  in  preparing  his  final  report, 
which  will  embrace  Anderson  and  Abbeville  district,  and  a  part  of  Edger- 
field.    Dom's  gold  mine  is  described  in  it 

7%e  geological  survey  of  Kentucky  is  continued  with  unabated  zeal.* 
We  have  received  the  Synoptical  Report  for  the  past  year — a  brochure 
of  60  pages — by  Dr.  D.  D.  Owen,  principal,  aided  by  S.  S.  Lyon  and 
Jos.  Lesley,  Jr.,  Topographical  Assistants,  Leo  Lesquereux,  Palaeontologi- 
oal  Assistant,  and  Dr.  Robert  Peter,  Chemist  Dr.  Owen  here  expresses 
the  opinion  that  *Hhe  report  of  Mr.  Lesquereux  of  the  last  season's  woiic 
(now  completed),  is  by  far  the  most  practically  useful  geological  report 
on  this  subject  (coal),  which  has  ever  appeared,  not  only  in  the  United  . 
States  but  in  any  part  of  Europe." 

In  his  synopsis  of  this  forthcoming  report,  Mr.  Lesquereux  says,  *'The 
third  section  of  the  report  contains  a  short  comparison  of  the  distribu- 
tion, geologically  and  geographically,  of  the  coal  strata  in  Kentucky, 
Ohio  and  Pennsylvania,  This  comparison  is  of  high  scientific  interest, 
as  it  fixes  the  general  distribution  of  the  coal  strata  in  the  whole  extent 
of  the  coal  basins  of  the  United  States,  and  cannot  but  give  to  the  geo- 
logical reports  of  Kentucky  a  great  value  as  containing  the  key  of  the 
general  distribution  of  the  coal.  Henceforth  all  the  reports  treating  of 
the  distribution  of  coal  strata  will  naturally  take  their  guide  and  stand- 
ard of  comparison  from  the  section  in  the  Kentucky  coal-fields." 

6.  First  report  af  Progress  of  the  Oeologieal  and  Agricultural  Survey 
of  Texas;  by  B.  F.  Shumard,  M.D.,  State  Geologist  Austin,  Texas, 
1869.  pp.  17. — We  learn  from  this  brochure  that  satisfactory  progress 
has  been  made  in  the  preliminary  reconnaissance  of  the  vast  territory 
(237,500  square  miles)  mcluded  within  the  State  of  Texas.  Dr.  Shu- 
mard states  tiiat  a  more  complete  series  of  the  geological  formations  exists 
ill  Texas  than  in  any  State  of  the  Union,  ranging  from  the  Potsdam 
sandstone  to  the  latest  Tertiary.  He  has  made  no  less  than  seven  lines 
of  section  extending  in  various  directions  a  collective  distance  of  1220 
miles,  determining  his  levels  by  the  barometer.  He  has  found  time  also 
for  minute  and  final  surveys  of  eleven  counties  and  partial  surveys  of 
several  others.  The  coal  measures  cover  an  area  not  less  than  four  thou- 
sand or  five  thousand  square  miles,  with  a  thickness  of  eight  or  nine  feet 
of  coal  in  about  30^  feet  of  coal  rocks.  The  coal  is  good  in  quality. 
Extensive  beds  of  brown  coal  also  occur  in  the  Tertiary  rocks  in  the 
eastern  and  middle  portions  of  the  State. 

The  fossil  forms  of  the  various  strata  in  Texas  are  very  abundant,  and 
Dr.  Shumard  informs  us  that  his  collection  is  already  very  rich. 

From  the  head  waters  of  the  Brasos  river  he  has  been  fortunate  enough 
to  obtain  a  fine  mass  of  meteoric  iron  weighing  about  320  pounds,  and 
a  smaller  mass  of  the  same  kind  from  Denton  county,  specimens  of  which 
have  reached  us. 

*  Notwithstanding  the  cramped  appropriation  of  money  for  the  two  ^ears  past 
— two-thirds  of  the  whole  sum  being  consumed  by  expenses  of  publication,  woicb 
is  an  absurdity  unworthy  of  the  spirited  state  of  Kentucky. 
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7.  Fost'pleioeene  Fossils  of  South  Carolina;  by  Fravcis  S.  Holmi58, 
A.M.,  &c  Nos.  6  to  10  inclusive,  containing  plates  11  to  20  inclusive. 
Quarto.  Charleston,  S.  C,  1859 ;  Russell  &  Ivens. — This  beautiful  mono- 
graph, previously  noticed,*  is  continued  in  the  same  excellent  manner  in 
the  numbers  now  received.  The  description  and  figures  of  the  mollusca 
end  with  the  part  containing  Nos.  6  and  7,  and  with  Nos.  8,  9,  and  10 
commences  a  "  Description  of  Vertebrate  Fossils,  by  Prof.  Jos.  Lbidy." 
The  student  will  refer  to  this  memoir  with  particular  interest  at  the  pre- 
sent moment,  when  so  much  attention  is  being  given  to  the  occurrence 
of  human  reliquiae  with  the  remains  of  animals  heretofore  judged  to  be 
extinct  before  the  human  epoch.  The  Eocene  and  Post-pleiocene  beds 
on  the  Ashley  River  are  exposed  to  the  wash  of  the  water,  and  **  the  fos- 
sils washed  from  them  form  part  of  the  shingle  on  the  shore,  and  here 
become  mingled  with  the  remains  of  recent  indigenous  and  domestic 
animals,  together  with  objects  of  human  art"  Of  those  vertebrate  re- 
mains actually  obtained  in  excavations  of  the  Post-p^eiocene  and  Eocene 
formations,  more  confidence  is  felt  in  determining  the  actual  age  to 
which  they  belong.  Both  the  collections  submitted  to  Dr.  Leidy  by 
Prof.  Holmes  and  Capt.  Bowman,  contain  remains  of  the  horse,  ox,  sheep, 
hog  and  dog,  which  we  feel  strongly  persuaded,  with  the  exception  of 
many  of  those  of  the  first  mentioned  genus,  are  of  recent  date,  and  have 
become  intermingled  with  the  true  fossils  of  the  Post-pleiocene  and  Eocene 
periods  on  the  Ashley  River  and  its  tributaries.  In  regard  to  the  re- 
mains of  the  horse  from  the  facts  related  (in  this  memoir)  we  think  it 
must  be  conceded  that  several  species  of  this  animal  inhabited  the  coun- 
try of  the  United  States  during  the  Post-pleiocene  period,  contemporar 
neously  with  the  mastodon,  the  giant  sloth,  and  the  great  broad-footed 
bison."— pp.  99-100. 

8.  Asnniboine  and  Saskatchewan  Exploring  Expedition ;  by  Henrt 
YouLE  Hind,  M.A.,  Prof,  of  Chemistry  and  Geology  in  Univ.  of  Trinity 
Coll.,  Toronto.  Toronto,  1 859.  4to,  pp.  202,  with  many  maps,  sections 
and  plates. — This  valuable  Report  comes  to  hand  at  too  late  an  hour  to 
enable  us  to  do  more  than  give  its  title,  deferring  to  our  next  an  analysis 
of  its  contents. 

9.  Geology  for  Teachers^  Classes,  and  Private  Students;  by  Sanborw 
Tenney,  A.m.,  Lecturer  on  Physical  Geography  and  Natural  History  in 
the  Mass.  Teachers' Institutes.  12mo,  pp.  311.  Philadelphia,  1860. — 
As  the  scope  of  this  little  work  comprises  the  whole  range  of  geological 
phenomena,  it  gives  necessarily  a  very  concise  accofknt  of  the  various  de- 
partments included.  The  matter  however  seems  in  most  cases  well  se- 
lected, and  shows  the  author  to  be  acquainted  with  his  subject.  The 
book  is  illustrated  by  some  200  good  wood-cuts,  and  Iras  one  excellent 
feature ; — that  the  illustrations  are  taken,  whenever  possiMe,  from  Ameri- 
can objects,  which  cannot  be  said  of  most  geological  text-books  previously 
published  in  this  country,  the  authors  of  which  have  generally  gone  to 
Europe  for  their  examples.  American  geology  should  be  the  main  sub- 
ject of  American  text-books,  and  it  is  pleasant  to  see  a  step  taken  in  the 
right  direction.  Our  author  however  is  not  quite  up  to  date  in  some  in- 
stances, as  in  ignoring  our  Permian  and  western  Jurassic  beds ;  in  in- 
cluding the  Lias  in  the  Oolitic  system,  etc.  w.  s. 

*  Tbk  Jeanml,  zzvii.  I5e. 
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1.  On  Botanical  and  Zoological  Nomenclature;  by  Wil  Stdipsov. — 
A  more  carefal  atteDtion  to  the  subject  of  nomenelature  is  urgently 
demanded  of  the  followers  of  all  branches  of  Natural  History.  It  is 
a  subject  to  which  too  little  attention  has  been  paid  in  an  abstract  or 
general  sense,  and  too  much  perhaps  in  particular  cases.  A  compre- 
henBive  code  of  rules,  rec<^ised  by  the  authority  of  the  greater  lights 
of  science,  has  been  always  needed.  This  was  attempted  during  the  last 
century  by  Linnseus  and  IIHger,  and  in  1842  ''Rules  of  Nomenclature" 
were  drawn  up  by  the  British  Aesociation,  and  ratified  by  the  American 
Association  in  1845.  These  are  excellent  as  far  as  they  go,  but  need 
much  extension  and  many  additions,  as  any  one  may  observe  who  at- 
tempts to  decide  by  them  all  questions  which  occur  in  his  experience. 

On  the  other  hand,  in  particular  cases  of  species  and  genera,  the  dis- 
cussion of  questions  of  nomenclature  has  reached  such  a  pitch  that  it  is 
no  uncommon  thing  to  see  the  greater  part  of  a  new  zoological  work  de- 
voted to  synonymy.  One  author,  after  six  pages  of  historical  and  syno- 
nymical  matter,  evincing  great  critical  acumen  and  much  bibliographical 
research,  will  arrive  at  what  appears  to  him  to  be  a  certain  and  final  con- 
clusion that  the  true  Orthonymus  aliquis  is  such  and  such  a  species. 
The  next  writer  who  succeeds  him  in  the  same  field  will  triumphantly 
prove  in  ten  pages  that  it  is  not  that  species  at  all,  but  the  0.  neminie. 
And  so  on  to  the  end  of  the  chapter,  if  it  ever  will  have  an  end,  which  is 
doubtful  unless  some  decided  action  is  soon  taken  by  naturalists  for  the 
purging  of  their  favorite  science  from  this  opprobrium.  After  all  the  pages 
which  have  been  written  upon  some  of  these  cases  we  seem  no  nearer  to 
a  settlement  than  at  first  The  difficulty  increases  rather  than  diminishes, 
—each  succeeding  author  putting  forth  views  differing  from  those  of  his 
predecessors.  All  this  discussion,  let  ua  bear  in  mind,  is  merely  prelimin- 
ary, and  for  the  purpose  of  indicating  with  certainty  an  object  about 
which  the  author  has  perhaps  not  a  dozen  words  to  say. 

Now  it  may  appear  at  the  first  glance  that  the  application  of  the  law 
of  priority  is  exceedingly  simple.  The  name  given  by  the  first  describer 
of  a  ffenus  or  species  is  to  be  respected,  and  applied  to  that  genus  or  spe- 
cies throughout  all  time.  But  as  soon  as  we  come  to  apply  this  rule,  we 
find  cases  without  number  in  which  complications  occur,  rendering  limit- 
ations of  the  law  necessary.  Genera  are  to  be  subdivided,  and  are  sub- 
divided with  different  limits  by  different  authors ;  the  species  of  one  are 
found  by  another  to  include  two  or  three  distinct  forms,  and  so  on.  Some 
of  the  limitations  of  the  law  of  priority  have  been  Uid  down  in  the 
** Rules'*  of  the  British  Association,  but  not  enough  to  enable  us  to  de- 
cide half  the  cases  which  may  arise^ — ^leaving  the  remainder  subject  to  the 
whims  or  dependent  upon  the  extent  of  the  knowledge  of  the  author 
who  would  follow  them. 

In  applying  the  great  law,  the  most  difficult  question  of  all  immedi- 
ately arises, — What  constitutes  a  description  f  or.  When  has  an  author 
so  designated  his  species  that  his  name  for  it  should  hold  ?  On  this  sub- 
ject we  have  everv  variety  of  opinion,  from  that  of  the  German  ornithol- 
ogists, who  consider  that  a  simple  published  name,  referring  to  a  specimen 
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in  a  museum,  is  sufficieut,  to  that  of  the  lamented  Edward  Forbes,  who 
once  insisted  that  no  name  proposed  should  be  acoepted  unless  accompa- 
nied by  a  Latin  description  or  an  illustrative  figure.  The  first  opinion 
we  believe  to  be  scouted  by  nine-tenths  of  living  naturalists ; — the  second 
appears  to  be  too  stringent,  as  an  author  can  of  course  write  better  in  his 
own  lan^i^  than  in  any  other,  though  we  doubt  if  a  description  ap- 
pearing m  Chinese  would  gain  tl\e  least  notice  from  modem  naturalists. 

The  question,  **  What  constitutes  a  description,*'  can  never  be  decidedly 
answered.  No  rule  can  be  proposed  which  is  universally  applicable. 
With  regard  to  its  length; — ^we  may  say  that  two  words  are  not  sufiicient| 
an  hundred  are ;  but  where  shall  we  draw  the  line  ?  The  two  sentences 
of  one  author  may  be  better  than  the  two  pages  of  another.  One  writer 
will  describe  an  object  well  except  in  one  point,  in  which  from  defective 
observation,  a  character  is  represented  in  exact  opposition  to  the  true 
state  of  the  case.  Some  descriptions  are  sufficient  to  enable  the  natural- 
ists of  one  country,  from  their  collateral  knowledge,  to  determine  a  spe- 
cies, while  th«se  of  another  country  or  continent  would  be  left  entirely 
in  the  dark.  An  author  may  publish  descriptions  in  a  work  for  private 
distribution,  which  will  be  inaccessible  to  the  sreat  body  of  naturalists. 
We  might  fill  many  pages  with  such  cases  as  diese,  and  yet,  were  rules 
made  out  applicable  to  each,  there  would  still  be  cases  constantly  arising 
which  could  be  decided  by  none  of  them.  How  then  can  the  matter  l^ 
settled  in  these  latter  instances?     We  will  suggest  a  method  further  on. 

It  will  be  observed  that  it  is  among  the  more  common  and  earliest- 
described  species  that  the  synonymic  heap  is  greatest.  This  is  exceed- 
ingly embarrassing  to  the  student,  who  m  general  has  occasion  to  use 
these  very  species,  bein^  those  most  easily  accessible,  in  the  course  of  his 
studies.  He  may  find  m  a  dozen  different  books  the  characters,  anatom- 
ical or  otherwise,  of  what  appear  to  him  a  dozen  different  objects,  since 
the  names  used  may  be  different,  and  elementary  works  cannot  be  ex- 
pected to  go  into  synonymical  details.  At  the  present  day,  thanks  to 
the  advance  of  knowledge  and  precision,  and  the  international  exchange 
of  scientific  works,  the  name  of  an  entirely  new  genus  or  species  may 
escape  the  burden  to  which  that  of  older  species  is  subjected.  It  is  with 
those  published  in  the  last  century  that  the  greatest  trouble  occurs.  In- 
vestigators amonff  antique  and  forgotten  lx>oks  are  constantly  finding 
some  obscure  wonc  or  paper,  perhaps  scarcely  known  out  of  its  immedi- 
ate vicinity  even  at  the  time  it  was  published,  in  which  names  occur 
which  must  be  adopted,  in  the  opinion  of  some,  to  the  exclusion  of  the 
fiimiliar  titles  which  have  been  used  for  half  a  century.  The  disinter- 
ment of  Klein's  name  Cyclcu  is  an  instance  of  this.  How  strange  it 
must  seem  to  a  conchologist  of  the  present  day  to  be  obliged  to  designate 
the  common  marine  Lucina  by  a  name  which  has  been  in  use  seventy 
years  for  a  freshwater  bivalve,  while  this  freshwater  bivalve  becomes 
Sphctrium  ;  and  to  use  Cyclosloma  for  Delphinula,  Terebellum  for  Tur- 
riulia,  etc.  The  restoration  by  G.  R.  Gray  of  Boddaert's  names  in  orni- 
thology is  another  instance.  By  the  discovery  of  a  meagre  pamphlet  of 
the  eighteenth  century,  only  two  or  three  copies  of  which  now  exist, 
we  find  ourselves  forced  to  change  the  generic  names  of  common  birds, 
fiuniliar  as  they  are  by  long  and  constant  usage. 
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In  the  discnasion  of  these  questions  all  personal  considerations  should 
be  entirely  rejected.  The  smallest  interest  or  convenience  to  the  science 
in  general,  followed  as  it  is  by  a  republic  of  thousands,  is  of  more  im« 
portance  Uian  any  compliment  to  the  feelings  of  a  living,  or  the  memory 
of  a  deceased  naturalist  In  fiict  our  mere  recognition  of  an  author's 
names  is  not  of  such  vast  importance  to  his  reputation.  His  fame  must 
rest  upon  a  securer  foundation  than  this.^  For  the  custom  of  placing  the 
name  of  an  author  after  a  species  described  by  him  is  not  (or  should 
not  be)  done  for  that  author's  personal  advantage,  but  simplv  to  assist  us 
in  the  recognition  of  that  species.  It  is  a  short  method  of  referring  U> 
the  place  where  the  description  of  the  species  may  be  found,  or  enablea 
us  to  distinguish  it  from  some  other  to  which  the  same  name  has  been 
by  mistake  applied ;  as,  Pleuroioma  violacea,  Hinds^  non  Mighels.  In 
this  view,  how  ludicrous  it  appears,  to  hear,  as  we  often  do,  naturalists  com* 
plain  that  if  the  custom  of  placing  after  a  species  the  name  of  that  author 
who  first  placed  it  in  its  proper  genus  is  adhered  to,  more  than  one-half 
of  Linn^'s  species  will  be  wrested  from  him.  Does  the  fame  of  the  great 
Linnaeus  depend  upon  the  number  of  species  he  described  f 

We  will  now  mention  a  few  points  conceming  which  great  d^erenee 
of  opinion  exists  in  the  minds  of  naturalists,  ai^  which  K>r  the  good  of 
science  should  be  immediately  settled  in  one  way  or  the  other.  The 
first  is :  shall  the  same  generic  name  be  allowed  to  occur  in  different  de- 
partments of  zoology  or  botany,  or  even  in  both  these,  or,  we  may  add, 
in  other  sciences.  Many  are  of  the  opinion  that  they  may  be  used,  and 
shoald  not  be  changed,  if  so  occurring ; — ^in  view  of  the  great  difficulty 
now  experienced  in  selecting  a  name  which  is  not  preoccupied,  and  shall 
be  at  the  same  time  descriptive  or  suggestive  of  the  object  intended.  But 
what  is  the  object  of  a  name?  Surely,  the  main  object  ia  to  enable 
OS  to  distinguish  one  thing  from  another,  and  from  all  others,  that  when 
it  is  used  we  may  know  what  is  intended,  and  not  be  forced  to  decide  by 
other  aids.  Is  it  not  of  vastly  more  importance  that  a  name  should 
serve  this  purpose,  than  that  it  should  remotely  indicate  (which  is  the 
most  generally  possible)  some  character  of  the  object,  which  it  may  after 
all  hold  in  common  with  an  hundred  others!  Greek  compounds  are  by 
no  meana  exhausted  yet,  and  if  they  were,  we  might  fall  back  upon  eiH 
phonic  names,  which  serve  the  purpose  however  barbarous  they  may  ap* 
pear  in  the  eyes  of  some.  The  custom  of  using  the  same  name  for  many 
diverse  objects  is  productive  of  serious  inconveniences.  If  we  have  starsy 
countries,  minerals,  plants,  vertebrates,  articulates,  mollusks  and  radiates, 
all  named  alike,  some  singular  anomalies  might  oocnr,  since  we  can  of 
course  reduplicate  specific  appellations  as  often  as  we  please  in  different 
genera.  For  instance,  suppose  a  travelling  naturalist  '' making  his  re- 
searches in  Arizona,  observed  specimens  of  the  Arieona  pmtula  (hermit- 
crab)  inhabiting  the  shell  of  Arizona  patula  (univalve),  creeping  amonp^ 
the  roots  of  Arizona  pcetula  (shrub) ;  and  upon  examining  it  anatomi- 
cally, found  great  numbers  of  the  Arieona  patula  (infusorium)  living  in 
its  gills.  The  Arizona  patuh  (bird)  was  feeding  upon  these  crabs  with 
great  voracity,"  etc. 

Another  point.  A  genus  may  contain  a  vast  number  of  species,  and 
yet  from  want  of  profound  inveatigationa  no  one  may  see  the  propriety 
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of  diTiding  it  np.  As  oocutb  very  commonly,  in  the  courae  of  time 
some  new  speeies  belonging  to  it  are  described  under  nam^  which,  being 
preoccupied  in  that  genus,  are  very  properly  changed.  Ilie  new  desig- 
nations oecome  established  and  may  be  used  for  years.  At  last  it  In- 
comes necessary  to  divide  the  genus,  and  the  species  whose  names  have 
been  referred  to  are  found  to  l^long  to  different  genera.  Shall  the  old 
reduplicated  specific  name,  or  the  substituted  one  be  now  adhered  to ! 
Naturalists  are  about  equally  divided  in  opinion  upon  this  point. 

The  propriety  of  using  small  initial  letters  to  proper  specific  names, 
nouns  or  adjectives,  has  been  made  the  subject  of  discussion.  Whatever 
method  be  followed  here,  it  would  seem  that  uniformity  is  desirable ;  if 
any  of  these  proper  names  are  to  have  small  initials,  why  not  all  f  Most 
zoologists  and  botanists  seem  in  this  matter  to  follow  the  usage  of  their 
own  language  rather  than  that  of  the  Latin,  or  any  uniform  system.  The 
Qermans  will  have  all  nouns  begin  with  a  capital,  and  all  adjectives  with 
a  small  letter,  as  Ocypode  CunoTj  Chiton  emenonianuSj  whereas  the 
English  write  common  nouns  with  a  small  initial,  and  all  proper  appella- 
tions, whether  nouns  or  adjecfcivea,  with  a  capital,  as  Oeypode  eunor^ 
Chiton  JEmenonianus,  The  truly  convenient  system  will  be  to  write  all 
specific  names  without  exception,  with  a  small  initial  letter,  as  is  done  by 
one  of  the  most  eminent  zoologists  of  this  oounby,  and  b^  many  of 
those  of  Europe.  We  shall  then  have  no  difficulty  in  distinguishing  spe- 
cific from  generic  names,  and  may  discuss  the  relations  of  species  without 
the  necessity  of  repeating  the  generic  name  or  its  initial  every  time  they 
are  mentioned.  A  proper  name,  modified  for  use  as  a  specific  appellation, 
becomes  a  part  of  a  new  title,  and  involves  a  different  idea. 

We  will  not  detain  the  reader  by  discussing  other  mooted  points,  as 
whether  ante-LinnsBan  names  shall  be  accepted,  if  binomial ;  whether 
names  of  faulty  etymology  shall  be  corrected,  etc.  The  above  are  only 
mentioned  as  instances  of  the  necessity  of  establishing  many  rules  to 
produce  uniformity  of  usage  among  naturalists.  In  pointing  out  how 
this  may  be  satisfactorily  done,  we  proceed  to  our  promised  suggestion. 

We  have  somewhere  read,  that  when  any  orthographical  or  other  dif- 
ficulty occurs  in  the  use  of  the  French  language,  l£e  case  is  immediately 
referred, — in  accordance  with  the  admirable  system  for  which  the  nation 
are  remarkable  both  in  science  and  literature, — ^to  the  Academy,  who  de- 
cide upon  it,  arbitrarily  it  may  be,  but  finally.  The  action  of  this  tribu- 
nal is  respected,  and  no  farther  uncertainty  or  diversity  in  the  use  or 
spelling  of  the  word  can  occur  to  embarrass  French  authors.  Now  why 
may  not  a  similar  mode  of  action  be  of  use  in  science,  and  enable  us  at 
last  to  settle  all  our  difficulties.  Science  is  cosmopolitan,  not  national. 
Let  a  convention  meet  at  Paris  or  some  other  central  point,  composed  of 
delegates  from  all  the  scientific  societies  of  the  earth,  and  representing  at 
least  all  the  departments  of  zoology  and  botanv.  Here  they  may  hold 
sessions  of  the  entire  body,  for  a  sufficient  length  of  time  to  establish  all 
the  general  rules  of  nomenclature  which  can  be  conveniently  applied. 
But  as  we  have  before  observed,  there  are  some  particular  cases  for  which 
no  rule  will  serve,  and  which  must  in  some  way  be  decided  separately 
and  arhitrarily.  For  the  settlement  of  these  cases  let  the  convention 
divide  itself  into  as  many  sections  or  oomniittees  as  there  are  classes  of 
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plants  and  animttls ;  a  ootnmittee  of  ornithologists  for  the  hirds,  of  ento- 
nuAogmtA  for  the  insects,  etc.  These  committees  being  composed  of  ex- 
perts in  the  various  branches,  will  not  find  it  difficult  to  discuss  and  pass 
judgment  by  vote  upon  the  name  of  each  contested  genus  or  species. 
Let  these  decisions  be  respect^^d,  and  let  the  names  of  those  who  will  not 
abide  by  them  be  placed  upon  a  new  edition  of  that  black-book  which 
LiNK^ua  kept  of  old, — ^the  list  of  Damnati  / 

2.  Les  genm  Lariope  et  Peltopaster^  H.  Rathke ;  par  W.  Liueboro, 
Professeur  de  Zoologie  a  Upsala  en  Svede.  pp.  35,  4to,  pi  3.  (Extr. 
dee  Nova  Acta  R^.  Soc  Sc.  Upsal,  Ser.  3,  VoL  iii.) — M.  Liljeborg  has 
unraveled  a  singular  history  in  relation  to  the  curious  sac-like  parasites 
found  on  the  abdomens  of  Decapod  crustaceans.  They  were  first  observed 
by  Cavolini,  and  in  more  recent  times  by  Rathke,  who  considered  them 
to  be  worms,  probably  Entozoa,  and  instituted  the  genus  Peltogaster  for 
their  reception,  describing  two  species,  P.  paguri  and  P,  carcini.  Die- 
sing  placed  them  among  his  Myzelmintha,  and  formed  a  new  genus, 
Pachybdella^  for  P,  eardnu  These  forms  were  made  the  subject  of  dis- 
cussion by  Kroyer,  Steenstrup,  0.  Schmidt,  and  Lindstrom,  who  agreed 
with  Cavolini  in  referring  them  to  the  Crustacea,  but  could  only  conjec- 
ture their  more  intimate  relations,  although  suggesting  those  with  the 
Entomoetraca,  the  Lemeidae,  or  the  Bopyridse.  From  a  study  of  their 
larvse  M.  Liljeborg  now  ascertains  their  true  place  to  be  among  the  Cir* 
ripedea,  and  describes  two  new  species. 

Within  the  body  of  Peltogaster  paguri^  Rathke  found  a  minute  Tetra- 
decapodt  scarcely  a  line  in  length,  which  he  considered  to  have  been 
swallowed  as  food  by  that  animal,  and  described  it  as  an  Amphipod  un- 
der the  name  of  Lcriope.  It  was  afterward  referred  to  the  Tanaidse  by 
Dana,  who  described  a  new  allied  genus  Cryptothir,  Its  history  how- 
ever remained  verj  obscure,  although  it  was  demonstrated  that,  being 
always  found  alive,  it  was  not  the  food  of  the  PeltogoiUrj  and  some  nat- 
uralists even  suspected  it  to  be  the  male  of  that  parasite.  By  a  fortunate 
discovery  M.  Liljeborg  has  now  cleared  up  the  difficulty.  In  examining 
a  Peltogaster  taken  ft-om  the  abdomen  of  Pagurua  pubeseens^  he  found 
attached  to  it  another  sac-like  body  filled  with  Loriopes,  which  might 
well  have  been  taken  for  the  egg-pouch  of  the  Peltogaster  itself^  but 
which  after  careful  study  proved  to  be  a  distinct  animal, — ^a  parasite  upon 
a  parasite!  It  proved,  in  &ct,  to  be  the  female  of  the  Loriape^  grown 
monstrous  by  a  process  of  degradation  similar  to  that  observed  m  the 
female  of  the  BopyridiB^  to  which  family  indeed  the  Loriope  must  now 
be  referred.  The  occurrence  of  the  young  Loriopes  in  the  digestive 
cavity  of  PeltogasUr  is,  then,  simply  adventitious. 

3.  Neue  Wirbello&e  Thiere,  beobachtet  und  gesammelt  auf  einer  BeU$ 
urn  die  Srde^  1853  bis  185?,  von  Ludwig  E.  Sobmarda;  1st  Band,  1st 
H&lfte,  4to,  pp.  66,  and  15  colored  plates.  Leipzig,  1859.  (New  York, 
B.  Westermann  <fe  Co.^ — ^A  quarto  volume,  handsomely  bound  and  splen- 
didly illustrated,  containing  descriptions  of  the  Turbellaria  and  Rotatoria 
collected  and  observed  by  Dr.  Schmarda  during  a  voyage  round  the 
world.  The  descriptions  of  the  animals  belonging  to  the  former  order 
are  made  additionally  clear  by  woodcuts  showing  the  shape  of  the  head 
and  the  distribution  of  the  ocelli*    A  review  is  given  of  the  genera  of 
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each  order.  The  Dendroocela  are  divided  into  two  divisions,  Acarena  and 
Carenottij  the  former  having  no  distinct  head,  which  those  of  the  latter 
group  possess.  We  should  ludge  this  to  he  a  character  of  much  less  im- 
portance than  those  derived  from  anatomical  characters,  which  forbid  such 
a  division.  Following  it,  the  author  separates  Flanaria  gonocephala  from 
the  other  freshwater  Planariae  and  places  it  with  such  forms  as  CephaUy- 
lepta  and  Flanaria  oceanicOy  Darwin !  There  is  also  a  large  number  of 
genera  hitherto  considered  sufficiently  well  established,  which  are  en- 
tirely ignored  by  M.  Schmarda,  as  ProsthioBtomum^  Dendroealum,  Pro- 
eerodeSy  Fovia^  Bdelloura,  Oeoptanoj  and  Rhyrkchodemus,  The  new 
genera  of  Dendrocoela  are  Dieelis,  Frostheeeranis,  ffamaloeercBuSy  Chnio- 
carena,  Carenocerctiu,  and  Sphyrocephalu9,  Of  these  several  have  been 
previously  established  under  different  names.  Prasthecerams  may  be 
adopted,  as  Quatrefages'  name  Proceras  is  preoccupied.  Oonioearena  is 
Dugesia  Girard,  Carenocercms  is  Nautiloplana  Stm.,  and  Sphyrocepkalus 
is  Bipalium. 

The  Nemertinea  are  subdivided  upon  more  certain  grounds  than  the 
preceding  order,  but  we  are  at  a  loss  to  understand  why  the  proboscis 
should  not  be  considered  as  the  mouth,  as  it  is  certainly  the  aperture 
through  which  food  is  introduced  into  the  body.  Oken's  name  Borlatia 
is  adopted  (although  it  is  exactly  synonymous  with  Lineus^  Sow.)  and 
made  to  include  Amphiportta,  Acrostomum  and  Baseodiscus  of  Diesing. 
A  new  genus,  Loxorrhockma,  is  established  for  the  Folia  coronata  of 
Quatrefages.  The  figures  are  excellent,  showing  well  the  colors,  which 
among  these  animals  form  the  most  reliable  specific  characters,  and  not- 
withstanding errors  of  nomenclature  and  arrangement,  we  have  to  thank 
M.  Schmarda  for  an  exceedingly  interesting  and  beautiful  work.    w.  s. 

4.  A  Supplement  to  ike  ^  Terrestrial  Air-breathing  MoUueks  of  the 
United  States  and  the  Adjacent  Territories  of  North  America  ;"  by  W. 
G.  BiNNfiY.  Boston,  1859.  8vo,  pp.  207,  and  6  colored  plates.  (Ex- 
tracted from  the  Journal  of  the  Boston  Society  of  Natural  History.) — 
This  much  needed  supplement  to  Dr.  Binney's  great  work  contains  the 
additions  and  corrections  which  have  accumulate  in  the  rapid  progress 
of  the  science  during  the  seven  years  which  have  elapsed  since  the  publi- 
cation of  that  work.  Several  doubtful  species  which  were  omitted  in  thai 
work  have  since  been  investigated,  and  are  now  included  or  referred  to 
their  proper  place  in  the  synonymy.  Besides  these,  we  have  figures  and 
descriptions  of  all  the  recently  discovered  species,  of  which  the  number 
is  large,  particularly  amon^  those  of  the  Pacific  coast  These  are  placed 
toge^er  in  the  first  part  of  the  volume.  The  writings  of  foreign  authors 
upon  our  land-snails  are  properly  discussed,  and  their  descriptions  re- 
printed in  full  wherever  there  was  any  doubt  as  to  the  species  to  which 
they  should  be  referred.  Thus  the  whole  subject  is  thoroughly  posted 
up  to  the  date  of  Jan.  1st,  1859,  and  the  work  forms  a  most  acceptable 
contribution  to  American  conchology.  w.  s. 

6.  Catalogue  of  the  Recent  Marine  Shells  found  on  the  Coasts  of  North 
and  South  Carolina;  by  J.  D.  Kurtz.  8vo,  pp.10.  Portland,  Me., 
1860. — ^This  catalogue  shows  the  results  of  the  author's  researches  in  the 
conchological  fauna  of  our  southern  coast  made  in  the  years  1848-52. 
The  number  of  species  given  is  204,  an  increase  of  78  over  that  given 
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by  Prof.  OibKes  in  his  catalogue  published  in  Tuomej^s  '*  Geology  of 
South  Carolimi,"  published  in  1848.  Several  species  are  mentioned  as 
occurring  on  the  marl-bottom  off  the  N.  0.  coast  which  have  not  been 
hitherto  observed  north  of  Florida.  Four  new  species  are  briefly  described, 
viz.,  Venut  trapezoidalis^  (which  is  perhaps  the  same  as  F.  pygmcea^ 
Area  Holmesii,  Scalaria  rupicola  and  Chemnitzia  textilis ;  and  several 
new  ones  are  mentioned  by  name  only.  Capt  Kurtz  has  also  contributed 
very  largely  to  our  knowledge  of  the  nuirine  animals  of  the  same  coasts, 
in  other  departments,  as  our  zoological  archives  abundantly  show.    w.  s. 

PBocBKDniGS  Pbiladklpbia  Aoad.  Nat.  Sci.,  1869. — p.  281,  Resolutions  on  the 
death  of  Thomas  Nuttall.— A  new  Unio  from  the  IsthmaB  of  Darien ;  1.  Lea. — 
Additions  to  the  Gk>leopterou8  Fauna  of  Northern  Oaltfomia  and  Oregon ;  «/.  X. 
LeConte, — p.  294,  Notes  and  Descriptions  of  Foreign  Reptiles ;  E,  J),  Coptf.— p. 
29^7,  A  new  Myalina  and  Posidonia  from  the  Carbooiferous  of  Texas ;  W,  M.  Gabb. 
—IX  297,  New  birds  from  Cane  St  Lucas;  /.  Xantus. — p.  299,  Notes  on  Birds  col- 
lected at  Gape  Si  Lucas  by  Mr.  John  Xantus ;  B.  F,  Baird.-~p.  806,  Mineralogiod 
Notices;  W.  J.  Taylor.—p.  810,  New  Histerids;  /.  Leamte."-p.  817,  Oontribu- 
tioDS  to  American  Lepidopterology,  No.  2 ;  JB,  Ciemetu.—'p,  829,  On  the  soft  parts 
of  certain  UnionidflB;  LLeau — p.  381,  Descriptions  of  three  new  species  of  exotic 
Uniones;  7.  Lml. — Notice  of  Shells  collected  oy  Xantus  at  Cape  St  Lucas:  P.  P. 
Corp^n^er.— p.  882,  Catalogue  of  the  Venomous  Serpents  in  the  Museum  of  the 
Academy,  with  notes  on  the  fiimilies,  genera,  and  species  (new  genus,  Teleuraspis) ; 

E.  D,  Cop;.— Index  to  vol  for  1869. 

TranMetions  of  the  Am.  Pkilos,  Society  {Philadelphia).  Vol.  XII  (new  series). 
Part  II,  contains : — Art  XL  Delia  Correlazione  deUe  Forze  Chimicbe  Colla  Rifran- 
gibitita  delle  Irmdiazione ;  Di  Zantedesobi. — Esperimenti  Eeguiti  Col  Calorico  So- 
lace.— Art  XIL  Geological  sketch  of  the  estuary  and  freshwater  deposit  of  the 
Bad  Lands  of  the  Judith,  with  some  remarks  upon  the  surrounding  formations ;  by 

F.  v.  Hatdxn,  M.D.— Art  XIII  Extinct  Vertebrata  from  the  Judith  River  and 
Great  Dgnite  Formations  of  Nebraska;  by  Joskph  Lxidt«  M.D. — Art  XIV.  A 
sketch  of  the  Botany  of  the  Basin  of  the  great  Salt  Lake  of  Utah ;  by  E.  DuaAND. 
—Art  XV.  Obeerrations  on  the  Magnetic  Dip  in  the  United  States ;  by  Pro£ 
EiiAS  Looms. 

RvoaT  or  thx  Twsntt-xiohth  MiEmra  or  thb  British  AssocuTioir  roE  thx 
AnTAKOXMSXT  or  SoisMOK,  held  at  Leeds,  Sept  1858.  London,  1859. — Contains 
the  following  zoological  papers  of  more  general  interest :— On  the  Anatomy  of  the 
Araneidea,  particularly  of  their  Spinning  oi^ns  (2  plates);  R.  H.  Jfeade. — Various 
reports  of  Dredging  committees.— On  the  reproductive  organs  of  Sertnhiria  tama- 
risca ;  ^/^an.--On  the  Migration  of  Birds ;  CW/tn^rwood-- Anatomy  of  the  Brain 
in  some  small  quadrupeds;  ^'arrMr.— On  the  formation  of  the  Cells  of  Bees;  7V- 
getmeier. 

Det  Konqeuoe  Davske  Videnskabxrnxs  Selskabs  Sketftee,  5te  Raekke,  Nat- 
mr.  og  Math.  Afdeling,  4de  Binds.  Copenhagen,  1866*59. — Contains  the  following 
aoological  papers : — Coroctoca  and  Spirachtha,  Staphylines  which  bring  forth  living 
young  and  are  domesticated  with  a  Termite  (with  2  plates) ;  /.  C.  SlUodte.— On  tlie  ' 
Hectoootyle  forms  of  the  Octopod  genera  Argonauta  and  Tremoctopus  (with  2 
plates) ;  /.  /.  8m.  Steetutrup.— Attempt  at  a  monographic  exposition  of  Sereestes, 
a  genus  of  Sbrimps,  with  remarks  upon  the  organs  of  hearing  m  the  Decapod  Crus- 
tacea (5  plates);  H.  Kroyer. — On  Mephitis  Westermanni,  a  new  **  Stinkoyr "  from 
Brazil;  /.  ReinJuirdt.'^bi^  Binds,  Iste  Hefte,  1859:  Additamenta  ad  historiam 
Ophiuridarum, — descriptions  of  new  or  little  known  species  of  Serpent-stars;  1st 
and  2d  parts,  7  platep,  (new  genera,  Ophiocten,  Ophionereis,  Ophiactis,  Ophiostigma, 
and  Ophioblenna) ;  Chr.  Fr.  Lutken,  w.  s. 

6.  New  Zoological  Journal, — ^Dr.  H.  F.  Weinland,  already  well  known 
to  American  zoolofi;i8ts,  has  commenced,  Oct  1, 1859,  at  Frankfort  on  the 
Maine,  a  monthly  journal  (8vo,  16  pp.)  entitled  Der  Zoologische  Carten. 
Organ /ur  die  Zoologische  Oesellschaft. 
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IV.  ASTRONOMY  AND  METEOROLOGT. 

1.  Supposed  intra-Mercurial  planet. — The  announoement  of  M.  Le 
Verrier  that  the  existence  of  one  or  more  planets  within  the  orbit  of  Mer- 
cury is  rendered  highly  probable  by  his  computations  on  the  movement 
of  the  perihelion  of  Mercury,  has  called  out  former  observations  of  the 
transits  of  bodies  over  the  sun's  disc,  in  addition  to  those  mentioned  in 
vol.  xxviii,  pp.  445  and  446  of  this  Journal. 

(l.)  Dr.  Lescarbault  at  Orgeres  (Dept  Eure  et-Loir),  France,  observed 
with  a  telescope,  March  26th,  1869,  a  small  black  circular  spot  movingr 
across  the  upper  limb  of  the  sun,  at  a  rate  which  would  occupy  4^  26>b  48" 
to  traverse  the  entire  disc.  Its  apparent  diameter  yrB»  less  than  a  quarter 
that  of  Mercury  in  transit.  M.  Le  Verrier  thinks  the  observation  worthy 
of  credit,  and  computes  that  on  the  supposition  of  a  circular  orbit  the 
time  of  the  planet's  revolution  around  the  sun  is  19^-7,  and  the  inclina- 
tion of  its  orbit  12°  10'.  Its  greatest  elongation  from  the  sun  would 
not  exceed  eight  degrees,  and  its  light  be  less  than  that  of  Mercury. 
This  planet  seems  however  insufficient  to  account  for  all  the  movement  of 
the  perihelion  of  Mercury. — Comptee  Bend,  Acad,  Set,,  Jan,  2,  1860. 

(2.)  Mr.  Benj.  Scott,  of  London,  states  that  about  midsummer  in  1847, 
he  chanced  to  turn  a  telescope  towards  the  sun  then  near  its  setting,  and 
saw  on  the  sun's  disc  a  well  defined  black  spot,  which  was  not  to  be  seen 
there  at  sunrise  the  next  morning.  Its  angular  diameter  appeared  as 
large  as  that  of  Venus.  Mr.  Scott  mentions  that  a  similar  body,  or  spot, 
was  seen  by  Mr.  Lloft,  January  6,  1818. 

2.  Mr,  Alvan  Clark^e  Keto  Micrometer  for  measuring  large  Distances^ 
(Extracted  from  the  Monthly  Notices  of  the  Royal  Astronomical  Society 
for  July  1859). — At  the  monthly  meeting  of  the  Society  in  June,  Mr. 
Alvan  Clark,  of  Boston  U.  S.,  exhibited  a  micrometer  invented  by  himself, 
which  is  capable  of  measuring  with  accuracy  any  distance  up  to  about 
one  degree.  It  is  also  furnished  with  a  position-circle.  Its  character  is 
essentially  the  same  as  that  of  the  parallel-wire  micrometer ;  but  it  has 
some  peculiarities  not,  it  is  believed,  previously  introduced,  and  on  which 
its  wide  range  depends. 

The  most  remarkable  of  these  peculiarities  consists  in  its  being  furnished 
with  two  ege-pi^c€S,  composed  of  small  single  lenses,  mounted  in  separate 
frames,  which  slide  in  a  grove,  and  can  be  separated  to  the  required  dis- 
.  tance.  A  frame  carrying  two  parallel  spider-lines,  each  mounted  sepa- 
rately with  its  own  micrometer-screw,  slides  in  a  dove  tailed  grove  in  front 
of  the  eye-pieces ;  and,  by  a  free  motion  in  this  frame,  each  web  can  be 
brought  opposite  to  its  own  eye-lens. 

In  using  this  micrometer,  the  first  step  is,  to  set  the  position-vernier  to 
the  approximate  position  of  the  objects  to  be  measured.  Then  the 
eye-lenses  are  separated  till  each  is  opposite  to  its  own  object.  The  frame 
containing  the  webs  and  their  micrometer-screws  is  then  slid  into  its 
place;  and,  the  webs  having  been  separated  nearly  to  their  proper 
distance  by  their  free  motion  in  the  frame,  they  are  placed  precisely  on  the 
objects  by  their  fine  screws,  the  observer's  eye  being  carried  rapidly  from 
one  eye-lens  to  the  other  a  few  times,  till  he  is  satisfied  of  the  bisection  of 
each  of  the  objects  by  its  own  web.     The  frame  is  tlien  removed  for 
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leading  off  the  measure  by  means  of  an  achromatic  micTDSCope,  on  the 
stage  of  which  it  is  placed.  One  of  the  webs  is  brought  to  the  intersec- 
tion cross- wires  in  the  eye-piece  of  the  microscope;  and  by  turning  a  screw 
(the  revolutions  of  which  are  counted),  the  frame  trarels  b^ore  the 
microscope,  and  the  other  web  is  brought  to  the  intersection  of  the 
cross-wires.  The  parU  of  a  revolution  are  read  off  by  a  vernier  from  a 
Itage  divided  circle  attached  to  the  screw. 

The  advantages  arising  from  the  peculiar  construction  of  this  microme- 
ter are  the  following :  — 

1.  Distances  can  be  observed  with  great  accuracy  up  to  about  orw 
degree^  and  the  angles  of  position  also. 

2.  The  webs,  bemg  in  the  same  plane,  are  free  from  parallax,  and  are 
both  equally  distinct,  however  high  the  magnifying  power  may  be. 

3.  The  webs  are  also  free  from  distortion  and  from  color. 

4.  A  different  magnifying  power  may  be  used  on  each  of  the  objects ; 
which  may  be  advantageous  in  comparing  a  faint  comet  with  a  star. 

3.  New  Double  Stars  discovered  by  Mr,  Alvan  Clark  ;  communicated 
by  the  Rev.  W.  R.  Dawes.  (From  Monthly  Notices  of  the  Royal  Astro- 
nomical Society,  xz.,  p.  66.    Second  series.) 
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All  the  double  stars  in  this  series  may  be  considered  as  good  test- 
objects  for  telescopes  of  from  6  to  8  or  9  inches  aperture.  But  it  is  not 
merely  as  such  that  they  are  interesting :  they  become  especially  so  from 
the  fact  that  they  are  all  situated  in  the  northern  hemisphere,  and  all  but 
one  at  more  than  80**  from  the  equator.  They  consequently  attain  a 
good  altitude  at  Pulkova ;  notwithstanding  which  they  have  escaped  the 
acute  search  of  M.  Otto  Struve  with  the  IS-inch  refractor,  in  addition  to 
the  previous  one  by  his  father  with  the  Dorpat  telescope  of  0*6  inches 
aperture.  Either,  therefore,  they  have  recently  undergone  considerable 
change ;  or,  if  not,  it  appears  that  objects  of  great  difBcuIty  and  delicacy 
may  be  detected  with  very  perfect  telescopes  of  smaller  size,  which  have 
escaped  the  most  diligent  scrutiny  with  far  larger  instruments.  The  whole 
of  these  objects  were  discovered  by  Mr.  Clark  with  his  own  object-glasses 
of  8  and  8^  inches  aperture,  and  five  of  them  in  my  own  observatory, 
during  his  visit  to  me  last  summer;  since- which  I  have  met  with  seven 
others^  of  similar  character  and  situation ;  and  it  should  be  mentioned 
that  none  of  the  objects  recorded  are  below  Struve^s  eighth  magnitude  for 
the  larger  star ;  all  smaller,  of  which  many  have  been  found,  having  been 
systematically  rejected.    It  appears,  therefore,  that  there  is  still  much  oc- 
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.ctipatioii  for  telMOopM  of  modentU  dimenaioiiSy  even  in  this  depuiinent 
of  MtroBomj,  ivhieh  might  reaaonably  hare  been  snppoeed  to  hare  beon 
long  since  eKhansted.    The  di$$ane9$  staled  in  the  list  are  from  my  own 
recent  measurementa. 
Haddeaham,  Thaiae,  Noyember,  1869. 

4.  I^otiee  of  the  Meteor  of  Nov.  15, 1869 ;  by  Prof.  K  Loohib.— In 
the  last  No.  of  this  Journal,  p.  137,  I  gave  a  brief  notice  of  this  meteor, 
bat  from  want  of  space  was  compelled  to  limit  myself  to  a  brief  sammaiy 
of  results.  I  have  received  a  large  amount  of  documents  relation  to  this 
meteor,  most  of  which  however  are  too  indefinite  to  be  of  mudi  value. 
I  now  proceed  to  present  a  brief  summary  of  what  appear  to  me  the  most 
reliable  observations. 

At  New  Haven,  Ct,  Judge  W.  W.  Boardman  saw  the  meteor  descend 
at  an  angle  of  25^  to  85^  with  the  vertical,  and  it  passed  from  his  view  at 
the  edge  of  the  dome  of  a  steeple  in  azimuth  S.  35^  34'  W.  Oontinuinflr 
the  meteor's  path  down  to  an  altitude  of  Z^  or  2^  we  have  S.  d?""  W. 
for  the  azimutn  of  the  place  where  the  meteor  would  have  disappeared 
to  him  had  his  view  been  unobstructed. 

At  New  York  city  Mr.  Tatham  was  riding  in  the  Bowery,  and  saw  the 
meteor  descend  at  an  angle  of  20*  with  the  vertical,  and  in  a  range  with 
the  middle  of  the  street  opposite  the  Old  Bowery  theatre.  Aoooi^ing  to 
the  map  of  the  city,  this  direction  was  S.  27^°  W.  The  diameter  of  the 
meteor  appeared  to  be  about  one-third  that  of  the  full  moon. 

A  correspondent  of  the  Evening  Post,  walking  down  Broadway,  saw 
the  meteor  disappear  in  azimuth  S.  25°  W. 

Mr.  Gould,  also  in  Broadway,  saw  the  meteor  disappear  behind  a  build- 
ing in  azimuth  S.  23^""  W. 

Mr.  Pirsson,  also  in  Broadway,  saw  the  meteor  disappear  behind  a 
hiffh  building  in  azimuth  S.  21°  W. 

Mr.  Bradley,  also  in  Broadway,  reports  that  the  meteor  disappeared  in 
azimuth  8. 16°  W. 

Several  other  observers  agree  as  to  the  general  direction  of  the  meteor, 
but  their  statements  are  less  precise  than  those  of  the  preceding.  As 
Mr.  Bradley's  observation  differs  materially  from  the  others,  I  reject  it, 
presuming  that  his  memory  must  have  been  in  fault,  either  in  respect  to 
nis  point  of  observation,  or  that  of  the  meteor's  disappearance.  The 
mean  of  the  other  four  estimates  is  S.  24^°  W.,  or  allowing  for  the  effect 
of  the  high  buildings  which  obstructed  the  view  of  three  of  the  observ- 
ers, the  mean  would  be  about  S.  26°  W.  This  result  differs  five  degrees 
from  my  former  estimate ;  a  difference  which  is  explained  by  my  having 
obtained  two  new  observations,  and  by  my  rejection  of  Mr.  Bradley's  oh- 
servation. 

At  Washington,  the  apparent  path  of  the  meteor  was  vertical,  and  its 
point  of  disappearance  was  estimated  at  four  degrees  north  of  east. 

A  gentieman  four  miles  west  of  Dover,  Del.,  was  riding  towards  Dover. 
His  wife  saw  the  meteor ;  he  only  saw  the  smoky  trail  which  he  describes 
as  a  nearly  vertical  column,  with  its  base  20°,  and  its  top  40°  from  the 
horizon ;  direction  due  east. 

Mr.  Parsons,  at  Salisbury,  Somerset  county,  Md,,  saw  the  meteor  de- 
scend in  a  slanting  direction  to  the  earth,  when  it  exploded  with  a  dull 
sound.    Its  direction  was  from  the  N.K 
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At  Ltwistown,  Del^  the  meteor  was  seen  to  M  in  the  If  JL  The  re- 
port was  heard  five  minutes  later — load  but  distant 

If  we  mark  npon  a  map  all  the  pfeoeding  directions,  we  ffnd  that  ^bm 
lines  do  not  intersect  at  one  point,  but  they  indicate  the  most  probable 
point  of  the  meteor's  disappearance  to  hare  been  near  lat  89^  10'  and 
Jong.  75**  5'. 

At  New  Haren,  the  path  of  the  meteor  was  estimated  to  make  aa 
angle  of  from  26^  to  35''  with  the  vertical.  Hr.  Wilder  Smith,  near 
Waterbory,  Gt,  estimated  the  inclination  to  the  vertieal  at  about  80^. 

At  New  York,  Mr.  Tatham  estimated  the  smgle  with  the  yertical  at 
SO*",  Mr.  Gould  lO*",  Mr.  Pirsson  35%  and  Mr.  Bradley  45^  Th»  mean 
of  Uiese  four  estimates  is  27^ 

At  Washiiq^,  the  path  was  pronounced  eiaetly  vertical.  The  actual 
Mth  of  the  Bieteor  was  therefore  such  as,  if  coBtinued,  mnst  undoubtedly 
have  struck  the  earth.  It  must  have  passed  vertically  over  the  extrem* 
ioutheni  part  of  New  Jersey,  and  must  have  struck  the  earth  in  IM** 
ware  Bay,  or  near  its  shore. 

That  this  oonclusion  is  a  near  approxmntion  to  the  truth,  is  codfanned 
by  obeervations  from  the  southern  part  of  New  Jersey. 

Mr.  Mills  was  surveying  in  the  forest  four  miles  west  of  Stephens 
Greek  in  Atlantic  countf ,  and  heard  a  noise  nearly  overhead.  He  looked 
up  and  saw  a  cloud  of  a  rounded  form  like  a  puff  of  smoke  about  15 
degrees  south  of  the  zenith. 

At  Millville,  Cumberland  county,  a  strange  rumbling  noise  was  heaid 
somewhat  resembling  thunder,  and  one  or  more  clouds  of  smoke  were 
seen  in  a  southeast  direction  at  an  elevation  very  roughly  estimated  at  45^. 

At  Newport,  Cumberland  county,  a  rumbling  noise,  which  lasted  two 
minutes,  was  heard  in  an  east  or  southeast  direction. 

At  Maurice  River  Cove,  Cumberland  county,  the  captains  of  the  oyster 
boats  saw  a  flash  and  smoke  in  an  easterly  direction. 

At  Dias  Creek,  Cape  May  county,  Mr.  Smith  states  that  the  noise  was 
great  and  lasted  two  or  three  minutes.  The  flash  was  brilliant,  and  the 
smoke  was  seen  in  a  northeast  direction  at  an  elevation  of  75^  or  80^ 
above  the  horizon. 

At  Oosben,  Cape  May  county,  a  noise  was  heard  in  a  northeast  direc- 
tion, and  a  cloud  of  a  rounded  form  was  seen  in  the  northeast. 

At  Denm'sville,  Cape  May  county,  the  noise  appeared  dtrectiy  over- 
head. There  was  a  small  cloud  o(  belt  of  white  smoke  left  io  the  train 
of  the  meteor,  about  five  degrees  northwest  of  the  zenith,  the  atmosphere 
being  perfectly  dear  at  the  time.  The  detonations  lasted  somewhat  over 
a  minute. 

The  directions  indicated  in  the  preceding  notices  have  a  decided  con« 
vergence  towards  a  point  near  lat.  39^  18  ,  and  long.  74^  53^  This  re« 
suit  accords  so  nearly  with  that  derived  from  obMrvations  made  at  a 
distance  of  a  hundred  miles  and  upwards,  as  to  show  that  the  observa- 
tions are  in  the  main  reliable,  but  subject  to  that  uncertainty  which  at- 
tends all  estimates  made  without  instruments,  and  not  rednced  iramedi* 
ately  to  writing.  We  must  then  conclude  thai  this  meteor  passed  verti- 
cally over  the  southern  part  of  New  Jersey,  nearly  on  the  parallel  of 
39^  13',  and  that  it  struck  the  earth  near  the  eastern  shore  of  Delaware 
Bay,  probably  between  Dennis  Creek  and  Maurice  River. 
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I  assume  that  this  meteor  was  a  solid  bodj.  We  are  acquainted  with 
two  classes  of  meteors  aaite  distinct  from  each  other  and  dinering  greatly 
in  density.  Ordinary  uiooting  stars  have  nerer  been  known  to  reach  the 
earth's  surface,  or  to  produce  any  audible  noise.  Another  class  of  mete* 
ors  like  that  of  Agram  in  1*751  is  composed  chiefly  of  iron,  and  another 
like  that  of  Weston,  Ot  (1807),  partly  of  iron  and  partly  of  silicates. 
They  frequently  strike  the  earth,  or  at  least  let  &11  fragments  to  the  earth, 
and  are  attended  not  only  by  a  brilliant  flash  of  light,  but  by  a  tremen- 
dous noise.  The  New  Jersey  meteor  bore  a  striking  resemblance  to  the 
Weston  meteor,  not  only  in  the  brilliancy  of  its  light,  but  in  the  noise 
which  attended  it  We  cannot  doubt  that  it  was  a  body  of  considerable 
density ;  and  the  direction  of  its  motion  was  such  that  the  entire  mass 
must  have  struck  the  earth.  It  may  have  sunk  into  Delaware  Bay  and 
not  a  single  fragment  have  fallen  upon  dry  land ;  but  there  is  reason  to 
hope  that  at  least  some  fragments  of  it  may  yet  be  discovered.  Such 
fragments,  if  they  exist,  are  probably  scattered  along  an  east  and  west 
line  coinciding  nearly  with  tne  parallel  of  39°  18',  and  the  entire  mass 
probably  lies  near  the  meridian  of  76°. 

5.  Sandwich  Island  Meteor  of  Nov.  14, 1859. — A  meteor  of  remark- 
able size  and  brilliancy  was  seen  from  the  slope  of  Mauna  Kea  north  of 
the  great  volcanoe  of  Eilauea,  S.  L,  soon  after  dark  of  the  14th  November 
last,  shaped  like  a  cross,  having  the  light  of  the  moon  at  full,  moving 
vertically  south  from  a  point  a  little  below  the  zenith  and  disappearing 
near  the  crater. — Pacifie  Com,  AdvertUer,  Dee.  15. 

6.  Der  MeteoreUenfall  von  JSraschina  bei  Agram  am  26  Mai  1751 ;  von 
W.  Haidinoer.  Wien,  1859. — Prof.  Haidinffer  has  here  revised  all  the 
oontemporary  evidence  respecting  the  h\\  of  this  remarkable  meteoric  iron 
mass,  the  details  of  which  are  fortunately  well  authenticated.  This  history 
is  of  great  interest  at  the  present  moment  when  the  late  meteors  of  Au* 
gust  and  November  last  have  called  up  anew  the  discussion  oi  this  subject. 


V.  MISCBLLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Monthly  varying  level  of  Lake  Ontario^  measured^  in  inches^  from  a 
fixed  point  {liove  the  surface  doumtoards^for  fourteen  years^  at  Charlotte^ 
mouth  of  Genesee  River ^  N.  Y, : 
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1.  Ab  more  water  falls  usually  in  the  warmer  months,  the  Lake  is 
higher  in  those  months  generally  than  in  the  colder  months. 

2.  The  range  has  been  only  54  inches,  the  lowest  being  in  February, 
1857,  and  the  highest  in  August,  1858,  and  in  June,  1359 ;  the  mean  of 
the  two  is  27  inches. 

3.  In  1846  and  1857  the  mean  level  Unnei^  and  in  1858  and  1859 
kighteU 

4.  In  1853  the  Lake  was  near  the  mean  levels  and  in  1857  only  a  little 
leas,  though  the  first  half  of  the  year  gave  low  water  and  the  last  half  high. 

5.  The  Lake  was  near  the  highest,  or  within  four  inches  of  it,  in  May, 
June,  July  and  August,  1858,  and  in  May  and  June,  1859,  and  of  course 
the  average  of  both  years  was  hiffh. 

6.  The  Lake  down  to  50  inches  or  more  in  January  and  February, 
1846;  in  November  and  December,  1848;  in  January,  February  and 
March,  1849 ;  in  October  and  November,  1850 ;  in  February,  November 
and  I>eoember,  1851;  in  January  and  February,  1852;  in  December, 
1854;  in  January  and  February,  1855;  in  November  and  December, 
1856 ;  and  in  January  and  Februair,  1857. 

These  statements  show  that  the  cnanges  of  the  level  must  be  owing  to 
the  ordinary  causes  of  supply  or  diminution  of  water  over  this  great 
watershed,  and  disprove  any  notion  of  periodic  rise  and  fall  under  any 
but  meteoric  laws.  As  the  water  was  high  in  the  Lake  through  1858, 
it  was  suggested  that  the  average  &11  of  water  must  continue  it  high  in 
1859,  as  the  measures  now  prove.  In  November,  1859,  the  water  fell  to 
the  mean,  and  rose  afterwards  from  the  great  autumnal  rains  at  the  west 
which  had  flowed  into  Lake  Ontario.  c.  d. 

2.  Eruption  of  Jfauna  Loa,  Sandwich  lelandSy  (in  a*  letter  to  Prof. 
Dana  from  Prof.  R.  C.  Haskbll,  Oahu  College,  dated  Honolulu,  Nov.  5, 
1859). — Since  my  last  dates  (June  22d)*  the  lava  continues  to  flow  from 
the  place  of  the  recent  eruption.  With  scarcely  any  cessation  since  the 
middle  of  June  it  has  been  flowing  into  the  sea.  Hawaii  has  been  in- 
creased in  area  by  many  acres  at  least,  by  several  hundred  acres  it  is  said. 

After  writing  you  from  Eona  in  June,  I  visited  Eilauea,  which  I  found 
very  quiet.  There  has,  however,  been  considerable  action  since  you  were 
there  in  1840,  for  the  crater  is  now  filled  up  even  with  the  '*  blade  ledge  " 
of  which  Wilkes  speaks. 

From  Eilauea,  passing  through  Hilo,  I  went  to  Waimeu,  intendiog  to 
ascend  Manna  Eea,  but  the  weather  proved  so  rainy  and  foggy  that  I 
was  unable  to  do  so.  From  Waimeu  I  went  direct  to  Eona,  crossing  the 
lava  stream  without  difiiculty  on  a  mule,  between  the  three  mountains. 
The  stream  was  fully  three  miles  wide  where  I  crossed,  and  at  some 
points  above  appeared  to  be  five  or  six  miles  wide.  At  this  time  the  lava 
was  flowing  into  the  sea,  and  of  course  running  under  me  as  I  crossed, 
yet  the  lava  on  the  surface  was  in  no  place  so  hot  as  to  bum  the  hoofs  of 
the  mule,  or  even  to  be  noticed  by  myself,  unless  I  touched  my  hand  to  it 

After  arriving  at  Eona  I  went  by  canoe  to  visit  the  place  where  the 
lava  was  then  and  is  still  flowing  into  the  sea.  Without  attempting  to 
give  an  adecjuate  description  of  the  sight  presented  as  I  passed,  by  night, 
a  few  rods  in  front  of  the  stream,  which  was  more  than  a  mile  wide,  I 
will  only  mention  one  fact. 

•  Yd.  xxviit,  [»],  ^84. 
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The  lava  was  at  a  light-red  heat,  and  flowed  into  the  sea  with  a  velocily 
of  two  or  three  miles  per  hour.  And  yet  this  point  is  forty  miles  from 
the  source  of  the  stream,  and  at  least  twenty-five  miles  firom  the  lowest 
point  to  which  the  "'  fissure  "  in  Mauna  Loa  can  possibly  extend.  There- 
fore the  lava  flows  twenty-five  miles  at  least,  without  reoeiving  any  heat 
from  the  interior  of  the  earth,  and  yet  is  still  of  a  light-red  heat  It  will 
be  remembered,  of  course,  that  the  stream  is  covered  over  with  solid  lavm 
all  the  way  from  the  source  to  within  a  few  feet  of  the  sea,  with  the  ex- 
ception of  a  small  opening  here  and  there,  once  in  a  mile  perhaps. 

Rev.  T.  Go  AN  adds,  under  date  of  Hilo,  Hawaii,  Nov.  25, 1859.— ''The 
old  lake  of  fusion  in  Eilauea  is  slowly  enlarging,  and  the  area  around  it 
is  subsiding.  Probably  it  may  in  time  resume  its  old  size  of  half  a  mik 
in  diameter.  Recent  visitors  have  found  it  active.  On  one  occasion  it 
was  thought  to  throw  up  jets  to  the  height  of  70  feet 

The  present  eruption  iias  now  been  in  progress  ten  months,  and  our  last 
advices  report  it  still  active.  Several  streams  have  fiillen  into  the  ocean 
along  the  coast  of  Kona.  These  are  of  difierent  widths,  and  some  of  tliem 
are  separated  miles  from  each  other.  A  small  villaffe,  Eibele,  has  been 
covered  of  late  with  the  lava,  and  a  large  and  valuable  fish-pond  filled  up. 
The  people  in  Eibele  pulled  down  their  houses,  and  also  the  church,  on 
the  approach  of  the  lava  stream,  and  carried  off  the  materials.  Just  above 
the  church  the  fiery  stream  parted,  flowed  along  on  each  side  of  the 
ground  where  the  church  had  stood,  reunited  below  it,  and  continued  in 
one  stream  to  the  sea.  This  fact  struck  the  Hawaiians  as  marveilousi  and 
they  regretted  having  removed  their  house  of  worship. 

During  the  early  stages  of  this  eruption  there  were  many  splendid  ex- 
hibitions along  the  line  of  flow.  Canals,  cataracts,  lakes,  fountains  and 
jets  of  fusion  were  seen  along  the  slope  of  the  mountain.  Forests  were 
consumed,  rocks  were  rent,  loud  and  startling  detonations  were  heard,  and 
the  heavens  were  shrouded  with  a  pall  of  darkness.  Now,  and  for  a  long 
season  past,  little  or  no  fire  is  seen,  except  where  the  red  lava  pours  into 
the  sea.  Here  a  broken  line  of  fusion  is  seen  coming  out  from  under  ita 
self-made  counterpane  of  hardened  lava,  and  pouring  down  the  face  of  a 
low  and  cragged  precipice  into  the  ocean,  keeping  up  a  constant  boiling 
and  sending  up  clouds  of  vapor  into  the  air. 

The  central  parts  of  Eilauea  are  more  quiet  than  any  other  part  of  the 
crater.  We  have  occasional  earthquakes.  Two  shocks  occurred  in  Feb- 
ruary, one  in  July,  and  two  in  November  of  the  current  year." 

Book  Noncis.— 

1.  Trubner's  BibliograpMcal  Guide  to  American  Literature :  a  classed 
list  of  books,  published  in  the  United  States  of  America  during  the  last 
forty  years.  With  Bibliographical  Introduction,  Notes  and  Alphabetical 
Index.  Compiled  and  edited  by  Nicholas  TrObnbr.  London,  1859. 
8vo,  554  pp. — ^This  work  is  beyond  all  question  the  best  guide  which  we 
have  to  recent  American  literature  and  science.  Not  only  is  it  better 
than  all  other  bibliographical  works  of  a  similar  scope  but  it  is  excellent 
in  itself.  Our  limits  permit  us  to  mention  only  one  of  its  most  valuable 
features.  Special  attention  has  been  bestowed  on  works  in  natural 
science,  not  only  those  which  appear  with  an  author's  name,  and  are  ac- 
cordingly easy  to  trace,  but  more  particularly  on  serial  works,  such  as 
scientific  journals,  the  transactions  of  learned  societies,  and  reports  of  the 
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itota  and  naiioDal  l^laturee,  wlucH  are  often  very  difficult  to  discover 
bj  the  ordinary  apparatus  of  the  trade.  Mr.  TrUbner  not  only  mentions 
what  constitute  complete  sets  of  such  works ;  but  he  enumerates  the  con- 
tents of  the  several  volumes, — so  that  by  means  of  his  excellent  index  a 
multitude  of  articles  and  essays,  often  overlooked,  are  brought  to  the 
knowledge  of  every  student.  This  book  shoirfd  be  owned  by  every  book- 
buyer.  D.  0.  o. 

2.  Manual  of  Public  Libraries^  Institutions  and  Societies  in  the  United 
States  and  British  Provinces  of  North  America;  by  William  J.  Rhbes, 
chief  clerk  of  the  Smithsonian  Institution.  8vo,  pp.687.  Lippincott  Phil- 
adelphia, 1859. — This  volume  contains  a  great  amount  of  useful  informa- 
tion on  Public  Libraries,  and  gives  evidence  of  much  labor  in  its  compila- 
tion. The  list  of  libraries  in  the  various  States  extends  to  over  three  thou- 
sand titles.  In  a  second  editjon  the  Author  will  be  able  to  supply  some 
obvious  deficiencies  which  are  inseparable  from  the  first  cast  of  such  a  work. 

8.  The  New  American  Cyclopedia :  a  popular  Dictionary  of  general 
Knowledge;  edited  by  Gko.  Ripley  and  Chas.  A.  Dana.  Vol.  I — VIIL 
8vo.  New  York  and  London :  D.  Appleton  <fe  Go. — Since  our  former 
notice  of  this  Cyclopedia  it  has  advanced  rapidly,  until  now  we  have  be- 
fore us  eight  volumes  of  eight  hundred  pages  eadb,  the  last  article  being 
on  the  too  &mous  Hatnau.  Such  promptness  in  issuing  so  large  a  mass 
of  elaborately  prepared  matter  speaks  well  not  only  for  we  energy  of  the 
publishem  and  the  industry  of  its  editors,  but  also  of  the  public  apprecia- 
tion of  the  work.  Like  its  predecessor,  the  **  Encyclopedia  Americana,^ 
1829-47,  by  Dr.  Libber  and  others,  it  gives  a  satisfactory  response  to 
almost  all  questions  coming  within  the  range  of  its  plan.  The  New  Cyclo- 
pedia, however,  besides  its  greater  range  of  topics,  has  the  advantage  de- 
rived from  a  vast  progress  in  many  departments  of  knowledge,  developed 
by  a  numerous  corps  of  contributors  skilled  each  in  his  own  speciality. 

In  looking  over  its  articles  with  a  peculiar  reference  to  our  own  depart- 
ments, we  are  often  tempted  to  linger  among  its  miscellaneous  topics,  so 
rich  in  various  and  interesting  information.  The  fine  arts,  religion,  law, 
politics  and  war,  share  our  attention  with  history  and  biography,  ancient 
and  modem,  foreign  and  American,  including  persons  still  living,  with 
sketches  of  events  within  their  respective  eras;  geography,  with  the 
physical  and  picturesque  features  and  the  mineral  treasures  of  particular 
countries;  common  and  useful  arts,  agriculture,  mechanics,  and  their 
various  productions ;  gas  lighting,  gun-powder,  its  history,  manufacture 
and  uses ;  caoutchouc,  gutta  percha,  and  xindred  topics  of  technical  chem- 
istry, wiUi  their  diversified  applications,  and  a  multitude  of  other  subjects, 
more  or  less  practical  and  interesting  to  society  at  large. 

In  the  American  Cyclopedia  the  articles  on  science  are  numerous  and 
valuable,  and  elevate  the  work  to  the  character  of  a  compendium  of 
modem  science.  These  articles  are  in  most  cases  written  with  decided 
ability,  and  evidently  by  persons  who  are  familiar  with  the  topics  which 
thev  discuss.  While  many  of  the  less  important  subjects  are  presented 
with  luminous  brevity,  others  are  more  fully  expanded.  Among  these 
are  many  topics  of  natural  history ;  Chemistiy  is  presented  with  its  equiv- 
alents and  laws  of  combination  illustrated  by  many  of  its  modem  dis- 
coveries and  practical  applications ;  of  the  latter  an  example  is  found  in 
the  full  account  of  the  manufacture  of  gelatine,  of  beer  and  bricks,  and 
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in  the  ample  history  of  gas  lighting.  Geology,  voltaic  electricity,  mag- 
netism, and  other  departments  of  pure  or  applied  science,  are  treated  wiUi 
reasonable  fulness.  As  a  literary  work  the  Cyclopedia  is  written  in  a 
pure  and  chaste  style,  and  exhibits  the  candor  and  fairness  which  should 
ever  adorn  a  record  of  universal  knowledge.  b.  e. 

An  Introduction  to  Practical  Pfiarmacy :  designed  as  a  text-book  for  the  Student, 
<bc. ;  by  Eowaed  Pareibh.  Philadelphia.  2d  edition.  246  illustrations.  8vo,  pp. 
720.  Blanchard  A  Lea,  1859. — A  well  arranged  and  carefuUy  prepared  treatise* 
adapted  to  the  state  of  this  art  in  the  United  States. 

JEIement%  of  Inorganic  Chemiatry,  including  the  applicatioM  of  the  Science  in  the 
Arte;  by  Thos.  Graham,  F.R.S.,  L.  and  £.  Edited  by  Henbt  Watts,  EA.,  and 
RoBT.  Bbidgbs,  M.D.  2d  American  edition  in  one  volume.  288  woodcuts,  8vo,  pp. 
862.  Philadelphia:  Blanchard  A  Lea.  1868. — The  American  publishers  issued  the 
480  first  pages  of  this  volume  in  1862  under  the  editorship  of  Dr.  Bridges.  The 
remainder  is  reproduced  without  alteration  from  the  English  edition. 

Nautical  Monographer  No.  L  (Washington  Observatory)  Oct.  1869.  The  winds 
at  sea,  their  mean  direction,  and  annual  average  duration  from  each  of  the  four 

Suarters.    With  four  plates  of  diagrams  of  winds  and  calms.    4to,  pp.  8.    By  Lt. 
L  F.  Maobt. 
Calorie:  ite  Mechanical^  Chemical  and  Vital  Ageneiee  in  the  Phenomena  of  Nth 
ture;  by  Samusl  J.  Mctoalf,  HJ).    2  vols.  8vo,  pp.  630  and  481.    Philadeli^iia: 
J.  R  Lippincott  &  Co. 

Announced 
A  Dictionary  of  Englieh  Sumamee;  by  John  Henbt  Alvxakder,  Esq.,  of  Balti- 
more, Maryland.— The  work  will  be  comprehended  in  about  one  thousand  po^ee, 
and  it  will  be  sent  to  press  directly  after  the  necessary  commercial  and  tedmiod 
arrangements  can  be  made. 

Little,  Brown  A  Company,  of  Boston,  propose  to  publish  by  subscription  a  series 
of  photo-lithographic  plates  of  the  Fossil  Footprints  found  on  the  Connecticut  River 
Sandstone,  prepared  by  the  late  Dr.  Jamkb  Drank,  of  Qreenfield,  in  one  volume, 
4ta  Price  $6.00. — The  work  will  be  issued  under  the  superintendence  of  T.  T. 
BouvB,  Esq.,  A.  A.  Gould,  M.D.,  and  Hbnrt  L  BownrrcH,  M.I).,  and  for  Uie  benefit 
of  the  fiimilv  of  Dr.  Deane,  and  will  be  published  in  the  best  style,  similar  to  Prof. 
Agassiz's  *'  Cootributions  to  the  Natural  History  of  the  United  states.'*  Two  hun- 
dred subscribers  are  required. 

OarruART. — 

Mr.  GusTAVus  Wurdbmann  died  on  the  29tli  of  Sept.  1869  at  Swedes- 
boro,  N.  J.,  aged  41  years.  Mr.  Wurdemann  was  employed  in  the  U.  S. 
Coast  Survey  since  1837,  in  the  last  twelve  years  of  his  life  principally 
as  a  tidal  and  meteorological  observer  in  Florida  and  the  Gulf  of  Mexico. 
The  observations  made  by  him  are  of  great  value  for  their  completeness 
and  faithfulness.  The  short  intervals  of  time  left  to  him  by  the  confin- 
ing nature  of  his  duties  he  employed  with  much  success  in  collecting 
objects  of  natural  history,  and  as  he  was  mostly  stationed  on  parts  of  our 
coast  seldom  visited  by  naturalists,  he  succeeded  in  obtaining  several  spe- 
cies new  to  science  and  still  more  which  were  new  to  the  fauna  of  Uie 
United  States.  His  collections  are  in  the  museums  of  the  Smithsonian 
Institution  and  of  Prof.  Agassiz  in  Cambridge.  Most  of  his  zoological 
acquisitions  have  been  already  published  to  the  world.  The  largest  of 
our  North  American  herons,  Araea  Wurdemannij  was  discovered  by  him. 

James  P.  Espt,  one  of  the  most  successful  meteorologists  of  our  time, 
died  in  Cincinnati,  on  the  24th  of  January,  after  a  short  illness,  in  the 
75th  year  of  his  age.  We  expect  to  present  a  notice  of  his  life  in  our 
May  number. 

jEAN-FafeD.-LuDW.  Hausmann,  the  eminent  mineralogist,  died  at  Gbt- 
tingen,  Dec4r26,  1859,  aged  77  years  10  months. 
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Abt.  XXYl — On  ihe  OriginaUon  and  DUirOmtum  of  VegekAle 
Species : — IntrodtLctory  Euay  to  the  Flora  of  Tcumania  ;  by  Dr. 

JOSBPH  I>.  ROOKER. 

(Contitaned  from  p.  2$.) 

%i.  On  the  Chnercd  Phenomena  of  the  Distrilmtion  of  Plants  tn 

Time. 

A  t^ltD  class  of  &ct9  relates  ta  the  antiquity  of  vegetable 
forms  and  types  on  the  globe,  as  evidenced  by  fossil  plants. 
The  chief  facts  relating  to  these  are  the  following : — 

81.  The  earliest  Flora  of  which  we  know  much  scientifically, 
is  that  of  the  Carboniferous  formation.  "We  have  indeed  plants 
that  belonged  to  an  earlier  vegetation,  but  they  do  not  diner  in 
any  important  respects  from  those  of  the  carboniferous  formation. 

!now  the  ascertained  features  of  the  coal  vegetation  may  be 
summed  up  very  briefly.    There  existed  at  4;hat  time, — 

FUices,  in  the  main  entirely  resembling  their  modem  repre- 
sentatives, and  some  of  which  may  even  be  generically,  though 
not  specifically,  identical  with  them. 

Lycopodtficece ;  the  same  in  the  main  characters  as  those  now 
existing,  and,  though  of  higher  specialization  of  stem,  of  greater 
stature,  of  different  species,  and  perhaps  also  genera,  from  mod- 
em Lj/copodiace(By  yet  identical  with  these  in  the  stmcture  of  their 
reproductive  organs  and  their  contents,  and  in  the  minute  anat- 
omy of  their  ttssues. 

«SCOND  flSaiBB.  Vol.  XZfX,  lf«:  •7.'-MAT,  l«0Oc 
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ConifertB,  The  evidence  of  this  order  is  derived  chiefly  from 
the  anatomical  characters  of  the  Dicotyledonous  wood  so  abund- 
antly foand  in  the  coal,  and  which  seems  to  be  identical  in  all 
important  respects  with  the  wood  of  modern  genera  of  that 
order,  to  which  must  be  added  the  probability  of  Trigonocarpon 
and  Noeggerathia  being  Gymnospermous,  and  allied  to  tSalisburia* 
On  the  other  hand,  it  must  not  be  overlooked  tliat  no  Coniferous 
strobili  have  been  hitherto  detected  in  the  Carboniferous  forma- 
tion. 

Cycadece.  Some  fragments  of  wood,  presenting  a  striking 
similarity  in  anatomical  characters  to  that  of  Cycadeoe,  have  been 
found  in  the  carboniferous  series. 

In  the  absence  of  the  fructification  of  (MamiteSj  (hlamoden- 
dron,  Hahnia^  Anabailira^  etc.,  there  are  no  materials  for  any 
safe  conclusions  as  to  their  immediate  affinities,  beyond  that  they 
all  seem  to  be  allied  to  Ferns  or  Lycopodiaceoe.  But  the  same  can 
hardly  be  said  of  the  affinities  of  Volkmanniay-f  Antholites,  and 
others,  which  have  been  referred,  with  more  or  less  probability, 
to  Angiospermous  Dicotyledons. 

The  Permian  Flora  is  for  the  most  part  specifically  distinct 
from  the  Carboniferous,  but  many  of  its  genera  are  the  same. 
The  prevalent  types  are  Gymnospermous  Dicotyledons,  espe* 
cially  Cycadeoe,  and  a  great  abundance  of  Tree-ferns. 

Tne  New  Bed  Sandstone,  or  Trias  group,  presents  plants  more 
analogous  to  those  of  the  Oolite  than  to  those  of  the  Carbonifer- 
ous epoch,  but  they  have  also  much  in  common  with  the  latter. 
Voltzia,  a  remarkable  genus  of  Conifers,  appears  to  be  peculiar 
to  this  period. 

In  the  Lias  numerous  species  of  Oycadeoe  have  been  found, 
with  various  Conifers  and  many  Ferns.  No  other  Dicotyledon- 
ous or  any  Monocotyledonous  plants  have  as  yet  been  discov- 
ered, but  it  is  difficult  to  believe  that  none  such  should  have  ex- 
isted at  a  period  when  wood-boring  and  herb-devouring  insects, 
belonging  to  modern  genera,  were  extremely  abundant,  as  has 
been  proved  by  the  researches  of  Mr.  Brodie  and  Mr.  Westwood.J 

The  Oolite  contains  numerous  Oycadecu^  Ooni/eroe^  and  Ferns, 
and  more  herbivorous  genera  of  insects ;  and  here  Monocotyledo- 
nous vegetables  are  recognizable  in  Podocarya  and  other  Pan- 
daneous  plants.  A  cone  of  Piniis  has  been  discovered  in  the 
Purbeck,  and  one  of  Araucaria  in  the  inferior  Oolite  of  Somer- 
setshire. 

•  Phil  Trans..  1866,  p.  149. 

{See  Quarterly  Journal  of  the  Oeological  Society,  May,  1864. 
These  insects  include  species  of  the  exijiting  common  European  genera.  Mater, 
Grylhu^  Hetnerobius,  Ephemera,  LiMlula,  Panorpa,  and  Carabus,  Of  all  conspic- 
uous tribes  of  plants  the  Cfveadem,  FUieet,  Camferm,  and  Lifcopodiaeeee  perhaps  sup- 
port the  fewest  insects,  and  tlie  association  of  the  aboye-naraed  insects  with  a  vege- 
tation consisting  solely  or  mainly  of  planU  of  these  orders  is  quite  inconoeivable. 
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In  the  CretaceoaB  group,  Dicotyledons  of  a  very  high  type 
appear.  A  good  many  species  are  enumerated*  by  Dr.  Debey, 
of  Aix-la-Chapelle,  including  a  species  of  JuglanSj  a  genus  be- 
longing  to  an  order  of  higlily-developed  floral  structure  and 
complex  affinitie&t 

Cnaracecd  appear  for  the  first  time  at  this  epoch,  and  are  ap* 
parently  wholly  similar  in  structure  to  those  of  the  present  day. 

The  Tertiary  strata  present  large  assemblages  of  plants  of  so 
many  existing  genera  and  orders,  that  it  can  hardly  be  doubted 
but  that  even  the  earliest  Flora  of  that  period  was  almost  as 
complex  and  varied  as  that  of  our  own.  In  the  lowest  Eocene 
beds  are  found  Anonacecdj  Nipa^  Acacia^  and  Oucurbitaceoe,X  In 
the  Bagshot  sands  some  silicified  wood  has  been  found^  which 
may  confidently  be  referred  to  Banksia,  and  which  is,  in  fact, 
scarcely  distinguishable  from  reoent  and  fossil  Australian  Bank- 
sia  wood.§ 

In  the  brown  coal  of  the  Eocene  and  Miocene  periods,  Fan- 
palms,  Conifers,  and  various  existing  genera  oi  MyricecB^  Lauri- 
ne€By  and  Plataneoe  are  believed  to  have  been  identified.  Wesel 
and  Weber  describe  from  the  brown  coal  of  the  Kbine  a  rich 
and  varied  Flora,  representing  numerous  families  never  now 
seen  associated,  and  including  some  of  the  peculiar  and  charac- 
teristic genera  of  the  Australian,  South  African,  American,  In- 
dian, and  European  fioraajj 

*  Qoart  Journ.  Oeol.  Soc,  ▼»,  pt.  1,  imse.,  p.  110. 

t  Prufetaor  Oewald  fieer,  of  Zurich,  in  an  mterestiig  little  paper  (Qaelqnaa 
Mots  aor  lea  Noyert),  id  BibL  Univ.  Genev.,  Sap.  1868,  argues  from  tlia  fiict  of  tha 
aarly  appearance  of  JugUuiM  in  the  geological  scries,  that  this  genus  mu«t  be  a  low 
type  of  the  DiootyledoBOua  dass  i»  which  it  belongs.  The  position  of  Juglan*  is 
UDsettM  'm  the  preaaok  atate  af  oar  ctamifieation  of  Dieoiy  ledonous  orders,  as  it 
haa  equal  claims  to  be  ranked  with  TertbinihacMB^  which  are  Fery  higli  in  the  series, 
and  with  (Stjmliferm^  which  are  placed  very  low ;  and  were  the  grounds  for  our 
thus  ranking  these  orders  based  on  characters  of  ascertained  relative  vjilue,  pucb  an 
argument  might  be  admissible;  but  the  system  which  sunders  these  orders  is  a 
purely  artificial  one,  and  Jvglan$  with  its  allies  would  prove  it  so,  if  other  proofs 
were  wanting ;  for  it  abaolutaly  combines  Terebinihacea  and  CupulifercB  into  one 
natural  group,  in  which  (aa  in  so  mnay  others)  there  ia  a  gradual  passage  from  greet 
complexity  of  floral  organa  to  great  simplicity. 

}  I  am  far  from  considering  the.  identification  of  these  and  the  other  genera  which 
I  have  enumerated  in  various  strata  aa  satisfactory,  but  I  conclude  tliat  they  may 
be  taken  aa  evidence  of  as  highly  developed  and  varied  planta  having  then  ejusted 
aa  are  now  represented  by  ihese  genera. 

§  I  am  imlebted  to  the  late  Robert  Brown  for  this  fact,  and  for  the  means  of 
comparing  the  specimens*  which  are  beautifully  opaliaed.  I  ascertained  that  he  was 
satisfied  with  the  evidence  of  this  wood  having  really  been  dug  up  near  Staines^ 
though  it  ia  so  perfectly  similar  in  every  respect  to  the  opaliaed  Bank»ia-wood  of 
Tasmania  aa  to  suggeat  to  his  miod  and  my  own  the  most  serioua  doubta  as  to  its 
English  origia 

I  See  Quart  Joura  GeoL  Soc,  zv,  misr  8,  where  an  abstract  ia  given,  with  some 
ezceUeot  cautions,  by  C.  J.  F.  Bunbuiy,  Esq.  Tho  Aui^traliao  genera  include  JSwth 
Ijiptut,  CatuarituL^  Leptomeriot  Templetania,  Bank*ia^  Dryandra^  and  Eakecu  I  am 
out  prepared  to  assert  that  these  idcntificationa,  or  the  Austraiiim  ones  of  the  Mol- 
lasse.  are  all  so  unsatisfactory  that  the  evidence  of  Australian  type^  in  the  brown  coal 
and  Mollaase  should  be  altogether  set  aside ;  but  I  do  consider  that  not  one  of  the 
above-named  genera  is  identified  at  all  satisiactorily,  and  that  many  of  them  are 
not  even  problematically  decided. 
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In  tbe  MoUasse  and  certain  Mioceae  formations  at  CEningen 
and  elsewhere  in  Germany,  Switzerland,  and  Tuscany,*  900  spe- 
cies of  Dicotyledonsf  have  been  observed,  all  apparently  difter- 
ent  from  existing  ones.  They  have  been  referrea,  with  more  or 
less  probability,  to  Fan-palms,  Poplars  (three  species),  evei^reen 
LaurinecB,  Geratonia^  Acacia^  TamarinduSj  BanTcsia,  Mnbot/mum^ 
GrevUlea,  Cujpressus^  several  species  of  Jvglans  (one  near  the 
North  American  J.  acuminata,  another  near  the  common  walnat 
of  Europe  and  Asia,  J.  regia,  and  a  third  near  tbe  North  Amer- 
ican J,  cinerea) ;  also  a  Hickory,  near  the  Oarya  alba  (a  genus 
now  wholly  American),  and  a  Pterocarya  closely  allied  to  P. 
Oaucasica. 

The  rise  of  the  Alps  was  subsequent  to  this  period ;  and  in 
the  European  deposits  immediately  succeeding  that  event,  in 
Switzerland  (at  Dumten  and  Utznach)  are  found  evidences  of 
the  following  existing  species, — Spruce,  Larch,  Scotch  Fir,  Birch, 
a  Hazel  (different  from  that  now  existing),  Scirpus  lacuslrie^ 
Phragmiies  communis,  and  Menyanthes  irifoliata. 

The  glacial  epoch  followed,  during  and  since  which  there  has 
probably  been  little  generic  change  in  the  vegetation  of  the 
globe. 

32.  So  much  for  the  main  facts  hitherto  regarded  as  estab- 
lished in  Vegetable  Paleeontoloffy.  They  are  of  little  value  as 
compared  with  those  afforded  by  the  Animal  Kingdom,  even 
granting  that  they  are  all  weU  made  out,  which  is  by  no  means 
the  case.  In  applying  them  theoretically  to  the  solution  of  the 
question  of  creation  and  distribution,  tbe  first  point  which  strikes 
us  is  the  impossibility  of  establishing  a  parallel  between  tbe  suc- 
cessive appearances  of  vegetable  forms  in  time,  and  their  com- 
plexity of  structure  or  specialization  of  organs,  as  represented 
oy  the  successively  higher  groups  in  the  natural  method  of  clas- 
sification.   Secondly,  that  the  earliest  recognizable  Cryptogams 

*  During  the  printiog  of  this  sheet  I  bare  reoeired  from  mj  friend  M.  DeGiin- 
dolle  a  very  interesting  memoir  on  the  tertitirj  fossil  plants  of  Tuscany,  bj  M.  C. 
Gaudin  and  tbe  Manjuis  C.  Strozzi,  in  which  some  of  the  genera  hero  alluded  to 
fu^  described.  The  age  of  these  Tuscan  beds  is  referred  by  Prof.  0.  Heer  to  a  pe- 
riod iotennediate  between  those  of  Utzoach  and  (Eningeo.  The  most  important 
plants  described  are,  ConifersB  6  sp.,  Salix  2,  Liquidambar  1,  Alnus  1,  Carpinus  1, 
Populus  2,  Fagus  1,  Quercus  6,  Ulmus  2,  Planera  1,  Ficus  I,  Platanus  I,  Oreodaphoe 
1,  Lauras  2,  Persea  1,  Acer  2,  Vitia  1.  Juglans  4,  Cai^a  1,  Pterocarja  1.  There 
are  49  extinct  species  in  all,  of  which  46  are  referred,  without  even  a  mark  of  doubt 
or  caution,  to  existing  ^era,  and  this  in  almost  all  cases  from  imperfect  leaves 
aloqe !  Without  qucstioniiig  the  good  faith  or  ability  of  the  authors  of  this  really 
n^luable  and  interesting  memoir,  I  cannot  withhold  my  protest  against  this  practice 
of  making  what  are  at  best  little  better  than  surmises,  appear  under  the  gube  of 
■cieutificatly  established  identtfieations.  What  confidence  can  be  placed  in  Uie  pos- 
Hive  reference  of  supposed  fossil  Fungi  to  Spharia^  or  of  pinnated  leaves  to  Sapin- 
Alt,  and  otiier  fragments  of  foliage  to  existing  genera  of  Laurin^et,  Ficuf,  and  Viii$  f 

t  0.  Heer,  8u,r  las  Charbons  feuillet6s  de  Dumten  et  UtstMich*  io  Mem.  Soe.  Hel- 
rejL  Sa  STat  1857 ;  3ibL  Upiver^  Qey^ef.,  August,  18i$8. 
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sbotild  not  only  be  the  highest  now  existing,  but  have  more 
highly  differentiated  vegetative  organs  than  any  subsequently 
appearing;  and  that  the  dicotyledonous  embryo  and  perfect  ex- 
ogenous wood  with  the  highest  specialized  tissue  known  (the 
coniferous,  with  glandular  tissue*),  should  have  preceded  the 
monocotyledonous  embryo  and  endogenous  wood  in  date  of  ap- 
pearance on  the  globe,  are  facts  wholly  opposed  to  the  doctrine 
of  progression,  and  they  can  only  be  set  aside  on  the  supposition 
that  they  are  fragmentary  evidence  of  a  time  further  removed 
from  that  of  the  origin  of  vegetation  than  from  the  present  dny ; 
to  which  must  be  added  the  supposition  that  types  of  Lycopodi- 
acetf^  and  a  number  of  other  orders  and  genera,  as  low  as  those 
now  living,  existed  at  that  time  also. 

83.  Another  point  is  the  evidence,f  said  to  be  established,  of 
genera  now  respectively  considered  peculiar  to  the  five  continents 
having  existed  cotemporaneously  at  a  comparatively  recent  geo- 
logical epoch  in  Europe,  and  the  very  close  affinity,  if  not  iden- 
tity, of  some  of  these  with  existing  species.  The  changes  in  the 
level  and  contour  of  the  different  parts  of  the  earth's  surface 
which  have  occurred  since  the  period  of  the  chalk,  or  even  since 
that  preceding  the  rise  of  the  Alps,  imply  a  very  great  amount 
of  difference  between  the  past  and  present  relations  of  sea  and 
land  and  climate ;  and  it  is  no  doubt  owing  to  these  changes 
that  the  AraucaricBy  which  once  inhabited  England,  are  no  longer 
found  in  the  northern  hemisphere,  and  that  the  Australian  gen- 
era  which  inhabited  Europe  at  a  period  preceding  the  rise  of  the 
Alps  have  since  been  expelled. 

84.  Such  facts,  standing  at  the  threshold  of  our  knowledge  of 
vegetable  palaeontology,  should  lead  us  to  expect  that  the  prob- 
lem of  distribution  is  an  infinitely  complicated  one,  and  suggest 
the  idea  that  the  mutations  of  the  surface  of  our  planet,  which 
replace  continents  by  oceans,  and  plains  by  mountains,  may  be 
insignificant  measures  of  time  when  compared  with  the  duration 
of  some  existing  genera  and  perhaps  species  of  plants,  for  some 
of  these  appear  to  have  outlived  the  slow  submersion  of  con- 
tinents. 

*  The  rezed  question  of  the  tnie  position  of  Oymnospermons  plants  in  the  Nat- 
ural dystem  assuraes  a  somewhat  different  aspect  under  the  riev  of  species  beins; 
created  bj  prngressire  evolution,  lu  the  haste  to  press  the  recent  important  dis- 
ooveriea  in  Tegvtable  impre^icnation  and  embryogeny  into  the  seryice  of  classifica- 
taoD,  the  loog^established  facts  re^^arding  the  derelopmeot  of  the  stem,  flower,  and 
reprodnctive  organs  themselves  of  Gymnospermous  plants  have  been  relatively  un- 
derrated or  wholly  lost  sight  of;  and  if  an  examination  of  the  doctrines  of  progres- 
sion and  variation  lead  to  a  better  general  estimation  of  the  comparative  value  of 
the  characters  presented  by  these  organs,  the  acceptance  or  rejection  of  the  doc- 
trines themselves  is,  in  the  present  state  of  science,  a  matter  of  secondary  import- 
ance. 

t  See  fifth  foot-note  of  p.  807  (|) :  what  I  have  there  said  of  the  supposed  iden- 
tifioitions  of  the  Australian  genera  applies  to  many  of  those  of  the  other  enumer- 
ated quarters  of  the  globe. 
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35.  From  the  sam  then  of  our  theories,  as  arranged  in  acoord- 
anee  with  ascertained  facts,  we  may  make  the  following  assamp- 
tioris : — That  the  principal  recognized  families  of  plants  whicb 
inhabited  the  fflobe  at  and  since  the  Palaeozoic  period  still  exist, 
and  therefore  have  as  families  survived  all  intervening  geologi- 
cal changes.  That  of  these  types  some  have  been  transferred, 
or  have  migrated,  from  one  hemisphere  to  another.  That  it  is 
not  anreasooable  to  suppose  that  further  evidence  may  be  forth- 
coming which  will  show  that  all  existing  species  may  have  de- 
scended genealogically  from  fewer  pre-existing  ones;  that  we 
owe  their  different  forms  to  the  variation  of  individuals,  and  the 
pK>wer  of  limiting  them  into  genera  and  species  to  the  destruc- 
tion of  some  of  these  varieties,  etc.,  and  the  increase  of  individ- 
uals of  others.  Lastly,  that  the  fact  of  species  being  with  so 
much  uniformity  the  ultimate  and  most  definable  group  (the 
leaves  as  it  were  of  the  family  tree),  may  possibly  be  owing  to 
the  tendency  to  vary  being  checked,  partly  by  the  ainple  oppor- 
tunities each  brood  of  a  variety  possesses  of  being  fertilized  by 
the  pollen  of  its  nearest  counterpart,  partly  by  the  temporary 
stability  of  its  surrounding  physical  conditions,  and  partly  by 
the  superabundance  of  seeds  shed  by  each  individual,  those  only 
vegetating  which  are  well  suited  to  existing  conditions.  An  ap- 
pearance of  stability  is  also,  in  the  case  of  many  perennials,  due 
to  the  fact  that  the  individuals  normally  attain  a  great  age,*  and 
thus  survive  many  generations  of  other  species,  of  which  gene- 
rations some  present  characters  foreign  to  their  parents. 

86.  In  the  above  line  of  argument  I  have  not  alluded  to  the 
question  of  the  origin  of  those  families  of  plants  which  appear 
in  the  earliest  geological  formations,  nor  ta  that  of  vegetable  life 
in  the  abstract,  conceiving  these  to  be  subjects  upon  which,  in 
the  present  state  of  science,  botany  throws  no  light  whatever. 
Begarded  from  the  classificatory  point  of  view,  the  geological 
history  of  plants  is  not  altogether  &vorable  to  the  theory  of  pro- 
gressive development,  both  because  tiie  earliest  ascertained  types 
are  of  such  hign  and  complex  organization,!  and  because  there 
are  no  known  fossil  plants  which  we  can  certainly  assume  to  be- 

*  Id  ooDtidering  the  relatire  amoimt  and  rat*  at  which  different  plants  Ttry;  it 
•hould  be  remembered  that  we  liabituaUy  estimate  tbera.  not  only  looselv  bat 
falsely.  We  assume  annuals  to  be  more  variable  than  perennials,  but  we  probably 
greatly  orerrate  the  amount  to  which  they  really  are  so,  because  a  briuf  personal 
ezpenenoe  enables  us  to  study  many  generations  of  an  annual  under  many  oombn 
nations  of  physical  conditions ;  wlieteaa  the  same  ezperienoe  embraces  but  a  frao* 
tional  period  of  the  duration  of  (oomparattTely)  very  few  perennials.  It  has  alao 
been  well  shown  by  Bentham  (in  hu  paper  on  the  British  Flora,  read  [1868]  before 
the  Linnnan  Society)  that  an  appearance  of  stability  is  given  to  many  varieties  of 
perennials,  through  their  habitual  increase  by  buds,  offsets,  eta,  which  propagate 
the  iudividual ;  and  in  the  case  of  Rvbi^  which  comparatively  seldom  propagate  bj 
Med,  a  large  tract  of  ground  may  be  peopled  by  parte  of  a  single  individual 

t  I  have  elsewhere  stated  that  I  conaiaer  the  evidence  of  Algm  having  existed  at 
a  period  preceding  vascular  Cryptogams  to  be  of  very  UtUa  vahie^  (Lond.  Jouni. 
But.,  viii,  p.  S54.) 


Digitized  by 


Google 


/.  D,  Hooker,  Introductory  Essay  to  the  Mora  of  Tasmania.  81 1 

long  to  a  non-existing  class  or  even  family,  or  that  are  ascer- 
tained to  be  intermediate  in  affinity  between  recent  classes  or 
families.* 

The  progress  of  investigation  may  ultimately  reveal  the  true 
hifitory  of  the  unrecognized  vegetable  remains  with  which  our 
collections  abound,  and  may  discover  to  us  amongst  them  new 
and  unexpected  organisms,  suggesting  or  proving  a  progressive 
development;  but  in  the  meantime  the  fact  remains  that  the 
prominent  phenomena  of  vegetable  palaeontology  do  not  ad- 
vance us  one  step  towards  a  satisfactory  conception  of  the  first 
origin  of  existing  natural  orders  of  plants. 

Taking  the  Conifers  for  an  example,  whatever  rank  is  given 
to  them  by  the  systematist,  that  they  should  have  preceded  Mo- 
nocotvledons  and  many  Dicotyledons  in  date  of  appearance  on 
the  globe,  is  a  feet  quite  incompatible  with  progressive  develop- 
ment in  the  scientific  acceptation  of  the  term,  whilst  to  argue 
from  their  apparently  early  appearance  that  they  are  low  in  a 
dassificatory  system  is  begging  the  question. 

Another  &ct  to  be  borne  in  mind  is,  that  we  have  no  accurate 
idea  of  what  systematic  progression  is  in  botany.  We  know 
little  of  high  and  low  in  the  v  egetable  Kingdom  further  than  is 
expressed  bv  the  sequence  of  the  three  classes.  Dicotyledons, 
Monocotyledons,  and  Acotyledons ;  and  amongst  Acotyledons, 
of  Thallogens  being  lower  than  Acrogens,  and  of  these  that  the 
Mosses,  etc.,  are  lower  than  Filices  and  their  allies.  It  is  true 
that  we  technically  consider  multiplication  and  complexity  of 
floral  whorls  in  phsenogamic  plants  as  indications  qf  superior  or- 
ganization ;  but  very  many  of  the  genera  and  orders  most  defi- 
cient in  these  respects  are  so  manifestly  reduced  members  of 
others,  which  are  indisputably  the  most  complex  in  organization 
in  the  whole  Vegetable  Kingdom,  that  no  good  classification 
even  has  been  founded  on  these  considerations  aloncf 

*  It  musi  not  be  supposed  that  in  saying  this  I  am  eren  expressing  a  doubt  as 
to  there  having  been  plants  intermediate  in  affinity  between  existing  orders  and 
claww.  Analogy  with  the  animal  kingdom  suggests  that  some  at  any  rate  of  the 
plants  of  the  coal  epoch  do  hold  c>uch  a  relationship ;  but  should  they  not  do  so,  I 
consider  this  fact  to  be  of  little  value  m  the  present  inquiry,  for  I  incline  to  believe 
that  the  ascertained  geological  history  of  plants  embraces  a  mere  fraction  of  their 
whole  histoiy. 

t  Hie  suDJeet  of  the  retrogression  of  types  has  never  yet  been  investigated  in 
botany,  oor  its  importance  estimated  in  inquiries  of  this  nature.  To  whitever  order 
we  may  grant  the  dignity  of  great  superiority  or  complexity,  we  find  that  order 
eontaining  groups  of  species  of  very  simple  organization ;  these  are  moreover  often* 
of  great  size  and  importance,  aod  of  wide  geographical  distribution.  Such  groups^ . 
if  regarded  per  m,  appear  to  bo  far  lower  in  organization  than  other  groups  which 
are  manv  degrees  below  them  in  the  classified  series;  and  our  only  clue  to  their 
real  position  b  their  evident  affinity  with  their  complex  co-ordinates  ;~de6troy  the 
latter  by  a  geological  or  other  event,  and  all  clue  to  the  real  position  of  the  former 
may  be  lost.  Are  such  groups  of  simply-constrQcted  species  created  by  retrogres* 
sive  variation  of  the  higher,  or  did  the  higher  proceed  from  them  bv  progressive 
variation  f  If  the  hitter,  did  the  simpler  forms  precede  in  origin  the  highest  forms 
of  all  other  groups  which  rank  below  them  in  the  classified  series  I 
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87.  Again,  it  is  argued  by  both  Mr.  Darwin  and  Mr.  Wallace 
that  the  general  eflfects  of  variation  by  selection  must  be  to  es- 
tablish a  general  progressive  development  of  the  whole  animal 
kingdom.  But  here  again  in  botany  we  are  checked  by  the 
question,  What  is  the  standard  of  progression?  Is  it  physio- 
logical or  morphological?  Is  it  evidenced  by  the  power  of 
overcoming  physical  obstacles  to  dispersion  or  propagation,  or 
by  a  nice  adaptation  of  structure  or  constitution  to  very  re- 
stricted or  complex  conditions?  Are  cosmopolites  to  be  re- 
garded as  superior  to  plants  of  restricted  range,  hermaphrodite 
plants  to  unisexual,  parasites  to  self-sustainers,  albuminoua- 
seeded  to  exalbuminous,  gymnosperms  to  angiosperms,  water 
plants  to  land,  trees  to  herbs,  perennials  to  annuals,  insular 
plants  to  continental?  and,  inline,  what  is  the  significance  of 
the  multitudinous  differences  in  point  of  structure  and  complex- 
ity, and  powers  of  endurance,  presented  by  the  members  of  the 
Vegetable  Kingdom,  and  which  have  no  recognized  physiologi- 
cal end  and  interpretation,  nor  importance  in  a  classificatory 
point  of  view?  It  is  extremely  easy  to  answer  any  of  these 
questions,  and  to  support  the  opinion  by  a  host  of  arguments, 
morphological,  physiological,  and  teleological ;  but  any  one 
gifted  with  a  quick  perception  of  relations,  and  whose  mind  is 
stored  with  a  sufficiency  of  facts,  will  turn  every  argument  to 
equal  advantage  for  both  sides  of  the  question. 

To  my  mind,  however,  the  doctrine  of  progression,  if  consid- 
ered in  connection  with  the  hypothesis  of  the  origin  of  species 
being  by  variation,  is  by  far  the  most  profound  of  all  that  have 
ever  agitated  the  schools  of  Natural  History,  and  I  do  not  think 
that  it  nas  yet  been  treated  in  the  unprejudiced  spirit  it  demands. 
The  elements  for  its  study  are  the  vastest  and  most  complicated 
which  the  naturalist  can  contemplate,  and  reside  in  the  compre- 
hension of  the  reciprocal  action  of  the  so-called  inorganic  on 
the  organic  world.  Granting  that  multiplication  and  specializa- 
tion 01  organs  is  the  evidence  and  measure  of  progression,  that 
variation  explains  the  rationale  of  the  operation  which  results  in 
this  progression,  the  question  arises,  What  are  the  limits  to  the 
combinations  of  physical  causes  which  determine  this  progres- 
sion, and  how  can  the  specializing  power  of  Nature  stop  snort 
of  causing  everv  race  or  variety  ultimately  to  represent  a  spe- 
cies? While  the  psychological  philosophers  persuade  us  that 
we  see  the  tendency  to  siiecialize  pervading  every  attribute  of 
organic  life,  mental  and  pnysical;  and  the  physicists  teach  that 
there  are  limits  to  the  amount  and  duration  of  heat,  light,  and 
every  other  manifestation  of  physical  force  which  our  senses 
present  or  our  intellects  perceive,  and  which  are  all  in  process 
of  consumption ;  the  reflecting  botanist,  knowing  that  his  ulti- 
mate results  must  accord  with  these  facts,  is  perplexed  at  feeling 


Digitized  by 


Google 


/.  D.  Hooker,  Introductory  Essay  to  the  Flora  of  Tasmania,  313 

that  he  has  failed  to  establish  on  independent  evidence  the  doc* 
trines  of  variation  and  progressive  specialization,  or  to  co-ordi- 
nate his  attempts  to  do  so  with  the  successive  discoveries  in 
physical  science. 

§8,  Before  dismissing  this  subject^  I  may  revert  once  more  to 
the  opposite  doctrine,  which  regards  species  as  immutable  crea- 
tions, and  this  principallv  to  observe  that  the  arguments  in  its 
&vor  have  neither  gamed  nor  lost  by  increased  facilities  for  in- 
vestigation, or  by  fdditional  means  for  observation.  The  &ct8 
are  unassailable  that  we  have  no  direct  knowledge  of  the  origin 
of  any  wild  species;  that  many  are  separated  by  numerous 
structural  peculiarities  from  all  other  plants;  that  some  of  them 
invariably  props^ate  their  like ;  and  that  a  few  have  retained 
their  characters  unchanged  under  very  different  conditions  and 
through  geological  epochs.  Becent  discoveries  have  not  weak- 
ened the  force  of  these  facts,  nor  have  successive  thinkers  de- 
rived new  arguments  from  them;  and  if  we  hence  conclude 
from  them  that  species  are  really  independent  creations  and  im- 
mutable, though  so  often  illimitable,  then  is  all  further  inquiry 
a  waste  of  time,  and  the  question  of  their  origin ;  and  that  of 
their  classification  in  G-enera  and  orders,  can,  in  the  present  state 
of  science,  never  be  answered ;  and  the  only  known  avenues  to 
all  means  of  investigation  must  be  considered  as  closed  till  the 
origin  of  life  itself  is  brought  to  light. 

89.  Of  these  facts  the  most  important,  and  indeed  the  only 
one  that  affords  a  tan^ble  argument^  is  that  of  genetic  resem- 
blance. To  the  tyro  in  Natural  History  all  similar  plants  may 
have  had  one  parent,  but  all  dissimilar  plants  must  have  had 
dissimilar  parents.  Daily  experience  demonstrates  the  first  po- 
sition, but  It  takes  years  of  observation  to  prove  that  the  second 
is  not  always  true.  There  are,  farther,  certain  circumstances 
connected  with  the  pursuit  of  the  sciences  of  observation  which 
tend  to  narrow  the  observer's  views  of  the  attributes  of  species ; 
he  begins  by  examining  a  few  individuals  of  many  extremely 
different  kinds  or  species,  which  are  to  him  fixed  ideas,  and  the 
relationships  of  which  he  only  discovers  by  patient  investiga- 
tion ;  he  then  distributes  them  into  genera,  orders,  and  classes, 
the  process  usually  being  that  of  reducing  a  great  number  of 
dissimilar  ideas  under  a  few  successively  higher  general  concep- 
tions ;  whilst  with  the  history  of.  the  ideas  themselves,  that  is, 
of  species,  he  seldom  concerns  himself.  In  a  study  so  vast  as 
botany,  it  takes  a  long  time  for  a  naturalist  to  arrive  at  an  accu- 
rate knowledge  of  the  relations  of  genera  and  orders  if  he  aim 
at  bein^  a  good  systematist,  or  to  acquire  an  intimate  knowledge 
of  species  if  he  aim  at  a  proficiency  in  local  floras,  and  in  both 
these  pursuits  the  abstract  consideration  of  the  species  itself  is 
generally  lost  sight  of;  the  systematist  seldom  returns  to  it,  and 
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the  local  botanist,  who  finds  the  minutest  differences  to  be  he- 
reditary in  a  limited  area,  applies  the  argument  derived  firom 
genetic  resemblance  to  every  hereditarily  £stinct  form. 

40.  It  has  been  urged  against  the  theory  that  existing  species 
have  arisen  through  the  variation  of  pre-existing  ones  and  the 
destruction  of  intermediate  varieties,  that  it  is  a  hasty  inference 
firom  a  few  fiacts  in  the  life  of  a  few  variable  plants,  and  is  there- 
fore unworthy  of  confidence,  if  not  of  consideration ;  but  it  ap^ 
pears  to  me  that  the  opposite  theory,  which  demands  an  inde- 
pendent creative  act  for  each  species,  is  an  equally  hasty  infer- 
ence from  a  few  negative  facts  in  the  life  of  certain  species,*  of 
which  some  generations  have  proved  invariable  within  our  ex- 
tremely limited  experience.  These  theories  must  not,  however, 
be  judged  of  solely  by  the  force  of  the  very  few  absolute  facts 
on  which  they  are  based.  There  are  other  considerations  to  be 
taken  into  account,  and  especially  the  conclusions  to  which  they 
lead,  and  their  bearing  upon  collateral  biological  phenomena, 
under  which  points  of  view  the  theory  of  independent  crea- 
tions appears  to  me  to  be  greatly  at  a  disadvantage.  For  accord- 
ing to  it  every  feet  and  every  pnenomenon  regarding  the  ori^ 
and  continuance  of  species,  but  that  of  their  occasional  varia- 
tion, and  their  extinction  by  natural  causes,  and  regarding  the 
rationak  of  classification,  is  swallowed  up  in  the  gigantic  con- 
ception of  a  power  intermittently  exercised  in  the  development 
out  of  inorganic  elements,  of  organisms  the  most  bulky  and 
complex  as  well  as  the  most  minute  and  simple ;  and  the  con- 
sanguinity of  each  new  being  to  its  pre-existent  nearest  ally,  is 
a  barren  fact,  of  no  scientific  significance  or  fiirther  importance 
to  the  naturalist  than  that  it  encu^les  him  to  classify.  Tne  reali- 
zation of  this  conception  is  of  course  impossible ;  the  boldest 
speculator  cannot  realize  the  idea  of  a  highly  organized  plant  or 
animal  starting  into  life  within  an  area  that  has  been  the  field 
of  his  own  exact  observationf  and  research ;  whilst  the  more 
cautious  advocate  hesitates  about  admitting  the  ori^n  of  the 
simplest  organism  under  such  circumstances,  because  it  compels 
bis  subscribing  to  the  doctrine  of  the  "spontaneous  generation" 
of  living  beings  of  every  degree  of  complexity  in  structure  and 
refinement  of  organization. 

*  See  paragpraph  4,  where  I  have  stated  that  the  grand  total  of  unstable  speeiee 
probably  exceeds  that  of  the  stable. 

f  It  18  a  carious  fact  (illustratiTe  of  a  well-known  tendency  of  the  mind),  that 
the  few  writers  who  have  in  imagination  endeavored  to  pash  the  doctrine  of  special 
creations  to  a  logical  issue,  either  place  the  scene  of  the  creative  effort  in  some  un- 
known, distant^  or  isolated  comer  of  the  globe,  removed  far  beyond  the  ken  of  sci- 
entific observation,  or  suppose  it  to  have  been  enacted  at  a  period  when  the  phjrsi- 
oal  conditions  of  the  globe  differed  both  in  degree  and  kind  uom  what  now  obtain ; 
thus  in  both  cases  arguing  ad  ignotum  ab  igtwto. 
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On  the  other  hand,  the  advocate  of  creation  bj  variation  may 
have  to  stretch  his  imagination  to  account  for  snch  gaps  in  a 
homogeneous  svstem  as  will  resolve  its  members  into  ^nera, 
classes,  and  orders;  but  in  doing  so  he  is  only  expandmgthe 
principle  which  both  theorists  allow  to  have  operated  in  the  res- 
olution of  some  groups  of  individuals  into  vaneties.  And  if,  as 
I  have  endeavored  to  show,  all  those  attributes  of  organic  life 
which  are  involved  in  the  study  of  dassification,  representation, 
and  distribution,  and  which  are  barren  &x^  under  the  theory  of 
special  creations,  may  receive  a  rational  explanation  under  an* 
other  theory,  it  is  to  this  latter  that  the  naturalist  should  look 
for  the  means  of  penetrating  the  mystery  which  envelops  the 
history  of  species, — ^holding  himself  ready  to  lay  it  down  when  it 
shall  prove  as  useless  for  the  fiirther  advance  of  science;  as  the 
long  serviceable  theory  of  special  creations,  founded  on  genetic 
resemblance,  now  appears  to  be. 

The  arguments  aeduced  from  genetic  resemblance  being  (in 
the  present  state  of  science),  as  far  as  I  can  discover,  exhausted, 
I  have  felt  it  my  duty  to  re-examine  the  phenomena  of  variation 
in  reference  to  the  origin  of  existing  species.  These  phenomena 
I  have  long  studied  independently  of  this  question ;  and  when 
treating  either  of  whole  noras  or  of  species,  I  have  made  it  my 
constant  aim  to  demonstrate  how  much  more  important  and 
prevalent  this  element  of  variability  is  than  is  usually  admitted, 
as  also  how  deep  it  lies  beneath  the  foundations  of  all  our  facts 
and  reasonings  concerning  classification  and  distribution.  I 
have  hitherto  endeavored  to  k^ep  my  ideas  upon  variation  in 
subjection  to  the  hypothesis  of  species  being  immutable ;  both 
because  a  due  regard  to  that  theory  checks  any  tendency  to  care- 
leas  observation  of  minute  fisu^ts,  and  because  the  opposite  one  is 
apt  to  lead  to  a  precipitate  conclusion  that  slight  differences  have 
no  significance;  whereas,  though  not  of  specific  importance, 
they  may  be  of  high  structural  and  physiological  value,  and 
hence  reveal  afiSinities  that  might  otherwise  escape  us.  I  have 
already  stated  how  greatly  I  am  indebted  to  Mr.  Darwin's*  ra* 
tionale  of  the  phenomena  of  variation  and  natural  selecticti  in 
the  production  of  species;  and  though  it  does  not  positively  es- 
tablish the  doctrine  of  creation  by  variation,  I  expect  that  every 
additional  &ct  and  observation  relating  to  species  will  gain  great 
additional  value  from  being  viewed  in  reference  to  it,  and  that 
it  will  materially  assist  in  developing  the  principles  of  classifica- 
tion and  distribution. 

*  Id  this  Essay  I  refer  to  tbe  brief  abstract  only  (Liuk  Joam.)  of  my  friend'e 
Tiews,  not  to  hb  work  now  in  the  press,  a  deliberate  study  of  which  may  modify 
my  opinion  on  some  points  whereon  we  differ.  Matured  oondusions  on  these  su& 
jeets  are  yeiy  abwly  dereloped. 
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[ThiB  extensive  Essay  proceeds  to  consider  the  Flora  of  Australia  un- 
der §  1.  General  Remarks.  2.  Estimate  of  the  numbers,  distribution, 
and  affinity  of  the  Classes,  Orders,  &c.  3.  The  Australian  distribution 
of  Natural  Orders.  4.  The  Genera  of  the  Australian  Flora.  5.  The 
Tropical  Australian  Flora.  6.  The  Flora  of  Extra-tropical  Australia. 
7.  The  Flora  of  Countries  around  Spencer's  Gulf.  8.  Tlie  Tasmanian 
Flora,  an  analysis  of  its  elements  and  the  geographical  distribution  of 
the  species  and  their  allies.  9.  The  New  Zealand  and  Polynesian  fea- 
tures of  the  Australian  vegetation.  10.  The  Antarctic  plants  of  Austra- 
lia. 11.  The  South  African  features  of  Australian  vegetation.  12.  The 
European  features  of  the  Australian  Flora.  13.  On  the  Fossil  Flora  of 
Australia  and  its  Geology  in  relation  to  the  existing  Flora.  14.  On 
some  of  the  naturalized  Plants  of  Australia.  15.  A  List  of  some  of  the 
Esculent  Plants  of  Australia.  16.  Outlines  of  the  progress  of  Botanioal 
Discovery  in  Australia,  etc — From  the  large  amount  of  matter  suitable 
to  our  pages,  we  have  space  for  only  two  of  the  Sorter  of  the  sections.] 

General  Remarks  on  the  Flora  of  Australia. 

The  Flora  of  Australia  has  been  justly  regarded  as  the  most 
remarkable  that  is  known,  owing  to  tne  number  of  peculiar 
forms  of  vegetation  which  that  continent  presents.  So  numer« 
ous  indeed  are  the  peculiarities  of  this  Flora,  that  it  has  been 
considered  as  differing  fundamentally,  or  in  almost  all  its  attri- 
butes, from  those  of  other  lands ;  and  speculations  have  been 
entertained  that  its  origin  is  either  referable  to  another  period  of 
the  world's  history  from  that  in  which  the  existing  plants  of 
other  continents  have  been  produced,  or  to  a  separate  creative 
effort  from  that  which  contemporaneously  peopled  the  rest  of 
the  globe  with  its  existing  vegetation ;  wmlst  others  again  have 
supposed  that  the  climate  or  some  other  attribute  of  Australia 
has  exerted  an  influence  on  its  vegetation,  differing  both  in  kind 
and  degree  from  that  of  other  climates.  One  of  my  objects  in 
undertaidng  a  general  survey  of  the  Australian  Flora,  lias  been 
to  test  the  value  of  the  facts  which  have  given  rise  to  thtee  spec- 
ulations, and  to  determine  the  extent  and  comparative  value 
of  a  different  and  larger  dass  of  fiicts  which  are  opposed  to 
them,  and  which  might  also  give  some  clue  to  the  origm  of  the 
flora,  and  thus  account  for  its  peculiarities.  This  I  pursued  un- 
der the  impression  that  it  is  the  same  with  the  stua;^  of  whole 
floras  as  of  single  species  or  their  organs,  viz.,  that  it  is  much 
easier  to  see  peculiarities  than  to  appreciate  resemblances ;  and 
that  important  general  characters  wnich  pervade  all  the  mem- 
bers of  a  family  or  flora,  are  too  oflen  overlooked  or  under- 
valued, when  associated  with  more  conspicuous  differences  which 
enable  us  to  dismember,  them.  The  result  has  proved,  as  I  an- 
ticipated, that,  the  great  difficulty  bein^  surmounted  of  collect- 
ing all  the  materials  and  so  classifying  them  as  to  allow  of  their 
being  generalized  upon,  the  peculiarities  of  the  flora,  great 
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thoagh  they  be,  are  found  to  be  more  apparent  ihaii  real,  and  to 
be  due  to  a  multitude  of  specialities  afifecting  the  species,  and  to 
a  certain  extent  the  genera,  but  not  extending  to  the  more  im- 
portant characteristics  of  the  vegetation,  which  is  not  funda* 
mentally  different  fipom  that  of  other  parts  of  the  globe. 

Before  proceeding  to  the  discussion  of  the  elements  of  the 
Australian  Flora,  I  shall  shortly  describe  its  general  character, 
viewed  in  the  double  light  of  a  peculiar  vegetation  and  as  a 
part  of  the  existing  flora  of  the  globe.  Its  chief  peculiarities 
are: — 

That  it  contains  more  genera  and  species  peculiar  to  its  own 
area,  and  fewer  plants  belonging  to  other  parts  of  the  world, 
than  any  other  country  of  equal  extent.  About  two*fifths  of 
its  genera,  and  upwards  of  seven-eighths  of  its  species  are  en* 
tirely  confined  to  Australia. 

Mbjij  of  the  plants  have  a  very  peculiar  habit  or  physiogno- 
my, giving  in  some  cases  a  character  to  the  forest  scenery,  (as 
Micalyptiy  Acacia^  Proteacece,  CasuariruB^  Conifercd),  or  are  them- 
selves of  anomalous  or  grotesque  appearance  (as  Xanthorrhoea^ 
Kingia^  Dehbechea^  Casuarina^  jBanJ^m^  Dryandra^  etc.). 

A  great  many  of  the  species  have  anomalous  organs,  as  the 
pitchers  of  Cqphalotus^  the  deciduous  bark  and  remarkable  verti- 
cal leaves  of  the  Euixdypiiy  the  phyllodia  of  Acacia,  the  fleshy 
peduncle  o{  Exocarpm^  the  inflorescence  and  ragged  foliage  of 
many  Proieacoos. 

Many  genera  and  species  display  singular  structural  peculiari- 
ties, as  the  ovules  of  JBanksiaj  calyptra  of  Eucalyptus,  stigma  of 
OoodeniacccBj  staminal  column  of  Stylidium,  irritable  labellum  of 
various  Orchtdecs,  flowers  sunk  in  the  wood  of  some  Leptosper- 
metBj  pericarp  of  OasiuiriTHB,  receptacle  and  inner  staminodia  of 
Eupomatia,  stomata  of  Proieacece.^ 

On  the  other  hand,  if,  disregarding  the  peculiarities  of  the 
flora,  I  compare  its  elements  with  those  of  the  floras  of  similarly 
situated  large  areas  of  land,  or  with  that  of  the  whole  globe,  I 
find  that  there  is  so  great  an  agreement  between  these,  that  it  is 
impossible  to  regard  Australian  vegetation  in  any  other  light 
than  as  forming  a  peculiar,  but  not  an  aberrant  or  anomalous, 
botanical  province  of  the  existing  Vegetable  Kingdom.  1  find  :— 

That  the  relative  proportions  of  the  great  classes  of  Monoco* 
tyledons  to  Dicotyleaons,  of  genera  to  orders,  and  of  species  to 
genera,  are  the  same  as  those  which  prevail  in  other  floras  of 
equal  extent. 

That  the  subclasses  distinguished  by  a  greater  or  less  com- 
plexity of  the  floral  envelops,  or  their  absence,  as  Thalamiflorcs^ 
OalyciJlorcB,  (hroUiflorcSj  etc.,  are  also  in  the  same  relative  pro- 
portions as  prevail  in  other  floras. 
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That  the  proportion  of  Gjmnospermous  plants  to  other  Dico- 
tyledons is  not  increased. 

That  all  the  Australian  natural  orders,  with  only  two  small 
exceptions,  are  also  found  in  other  countries ;  that  most  of  those 
most  widely  diffused  in  Australia  are  such  as  are  also  the  most 
widely  distributed  over  the  globe ;  and  that  Australia  wants  no 
known  order  of  general  distribution. 

That  the  only  two  absolutely  peculiar  natural  orders  contain 
together  only  three  genera,  and  very  few  species ;  they  are,  fur- 
ther comparatively  local  in  Australia,  and  are  rather  aberrant 
forms  of  existing  natural  fitmilies  than  well-marked  isolated 
groups :  BrunoniacecB  being  intermediate  between  Ooodentacecs 
and  Composttoi^  and  TyemandrefB  between  Polygaieas  and  BuM- 
neriacecB. 

That  the  large  natural  orders  and  genera,  which,  though  not 
absolutely  restricted  to  Australia,  are  there  very  abundant  m  spe* 
cies  and  rare  elsewhere,  and  for  which  I  shall  hence  adopt  die 
term  Australian,  stand  in  very  close  relationship  to  groups  of 
plants  which  are  widely  spreaa  over  the  globe  (as  EpacridetB  to 
EricMB^  QoodeniacecB  to  CampanuUioecB^  StyVduB  to  LdbeUaous^ 
OasuarinecB  to  Myrtceas). 

That  these  Australian  orders  are  exceedingly  unequally  dis- 
tributed in  Australia;  that  there  is  a  greater  specific  difference 
between  two  quarters  of  Australia  (southeastern  and  southwest- 
ern) than  between  Australia  and  the  rest  of  the  globe ;  and  that 
the  most  marked  characteristics  of  the  flora  are  concentrated  at 
that  point  which  is  geographically  most  remote  from  any  other 
region  of  the  globe. 

That  most  of  those  Australian  orders  and  genera  which  are 
found  in  other  countries  aroxmd  Australia,  have  their  maximum 
development  in  Australia  at  points  approximating  in  geographi- 
cal poEition  towards  those  neighboring  countries.  Thus  the  pe- 
culiarly Indian  features  of  the  flora  are  most  developed  in  north- 
western Australia,  the  Polynesian  and  Malayan  in  northeastern, 
the  New  Zealand  and  South  American  in  southeastern,  and  the 
South  African  in  southwestern  Australia. 

That  of  the  nine  largest  natural  orders,  which  together  include 
a  moiety  of  the  Australian  species  of  flowering  plants,  no  fewer 
than  six  belong  to  the  nine  largest  natural  oraers  of  the  whole 
world,  and  five  belong  to  the  largest  in  India  also. 

That  in  Australia  itself,  in  advancing  from  the  tropics  to  the 
coldest  latitudes,  or  from  the  driest  to  the  most  humid  districts, 
or  from  the  interior  to  the  seashore,  or  in  ascending  the  moun- 
tains, the  changes  in  vegetation  are  in  every  aspect  analogous  to 
what  occur  in  other  parts  of  the  globe. 

That  the  relations  between  the  epochs  of  the  flowering  and 
the  fruiting  of  plants,  and  the  seasons  of  the  year,  are  the  same 
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in  Australia  as  elsewhere,  and  most  remarkably  so ;  the  OrchidcB 
being  sprint;  flowers,  the  LeguminoscB  summer,  the  Gompositcs 
autumn,  ana  the  Orypiogamia  winter. 

That  the  peculiarities  of  the  Australian  flora  in  no  way  dis- 
turb the  pnnciples  of  natural  arrangement  derived  from  the 
study  of  the  flora  of  the  globe  apart  from  that  of  Australia.  For, 
after  having  attempted  to  consider  the  Australian  vegetation  in 
a  classificatory  point  of  view,  shutting  out  of  my  view,  as  far  as 
I  could,  that  of  other  countries,  I  have  been  led  to  the  conclu- 
sion that  the  authors  of  the  Natural  System — ^Bay,  Linnaeus,* 
and  the  Jussieus — ^might  have  developed  the  same  Natural  Sys- 
tem had  they  worked  upon  Australian  plants  instead  of  upon 
European. 

I  find  further,  that  the  classes,  orders,  genera,  and  species,  maj 
be  about  as  well  (or  as  ill)  fixed  or  limited  by  a  study  of  their 
Australian  members  as  by  those  of  any  other  country  similarly 
circumstanced ;  and  that  there  is  the  same  vagueness  as  to  the 
exact  limits  of  natural  groups,  a  similar  inequality  amongst 
them  in  numerical  value  and  botanical  characters,  and  an  ansdo- 
gous  difficulty  in  forming  subclasses  intermediate  between  classes 
and  orders,  as  other  floras  present  The  Australian  flora,  in 
short,  neither  breaks  down  nor  improves  the  Natural  System  of 
plants  as  a  whole,  though  it  throws  great  light  on  its  parts ;  the 
Australian  genera  Ml  into  their  places  in  that  system  well 
enough,  though  that  system  was  developed  before  Australia  was 
known  botanically,  and  was  chiefly  founded  upon  a  study  of  the 
vegetation  of  its  antipodes. 

Thus,  whether  the  Australian  flora  is  viewed  under  the  aspect 
of  its  morphology  and  structure,  as  exhibited  by  its  natural  clas- 
sification, or  its  numerical  proportions  or  geographical  distribu- 
tion, it  presents  essentiaUy  the  same  primary  features  as  do  those 
of  the  other  great  continents:  and  it  hence  appears  to  me  rash 
to  assume  that  its  origin  belongs  to  another  epoch  of  the  earth's 

*  The  real  merits  of  Lmnaag  aa  a  fomider  of  tbe  Natural  System  have  neTar 
been  appredated.  Id  the  well  deserred  admiration  of  the  genius  and  labors  of  the 
Jonieus,  it  is  foi^tteo  f 
Qeaen  Plantarmn  was  i 
tbeee  into  those  genera  < 
Hie  hist<»T  of  onr  Natural  System  presents  hot  four  salient  points : — L  Ray's  di- 
TisioD  ot  ail  plants  into  Fhasnoinms  and  Cryptogams,  and  of  the  former  into  Mono* 
eotyleduns  and  Dicotyledons.  II.  linnasos  s  forming  natural  groups  called  genera, 
and  rendering  a  knowledge  of  them  aoccesi^ble  to  scientific  minos  by  means  of  a 
binomial  nomenclature  ami  a  mixed  natural  and  artificial  mtem  of  classes  and 
otden.  IIL  The  Jussieus*  combining  most  of  the  genera  of  LimuBus  into  truly 
natural  orders,  under  Ray's  classes,  which  classes  they  divided  into  subclasses  as  ar- 
tificial aa  many  of  Linnaeus's  classes  were.  lY.  The  separation  of  Gymuosperms, 
by  Brown,  which  is  the  first  step  towards  a  natural  dassification  of  the  Jussienan 
orders  of  IHco^ledons.  (See  Lond.  Jonm.  of  Bot  and  Kew  Oard.  Misc.,  ix,  814, 
note,) 
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history  than  that  of  other  floras,  when  the  proportions  of  its 
classes,  etc.,  are  identically  the  same  with  these ;  or  that  it  should 
be  attributed  to  a  distinct  creative  effort,  if  thiH  is  manifested 
only  in  effecting  morphological  differences  requisite  to  constitute 
species  and  genera  in  our  classification,  without  disturbing  the 

f)roportions  of  these ;  or  that  the  local  influence  of  the  Austra- 
ian  climate  should  be  essentially  different  from  that  of  other 
countries,  and  yet  effect  no  physiological  change  in  the  periods 
of  flowering  and  fruiting,  or  produce  any  other  functional  dis- 
turbances of  the  vegetable  organisms,  or  affect  the  agency  of 
humidity,  temperature,  soil,  and  elevation,  on  plants. 

On  the  Fossil  Flora  of  Australia^  and  its  Geology  in  relation  to  the 
JExisting  Flora. 

The  fossiliferous  rocks  of  Australia  do  not  throw  much  light 
upon  the  antiquity  of  its  existing  flora,  because  of  the  hiatus 
wnich  geologists  seem  to  consider  exists  between  the  palaeozoic 
and  tertiary  strata  of  that  country.  Mr.  Jukes*  has  called  at- 
tention to  the  curious  fisict  that  this  deficient  series  in  Australia 
is  largely  developed  in  Europe,  and  there  presents  such  Austra- 
lian forms  of  life  as  marsupiate  quadrupeds,  IHffonia  and  other 
fossil  shells,  together  with  Cycadeous  plants.  To  the  latter  no 
importance  can  be  attached,  as  this  order  is  far  more  character- 
istic of  tropical  America,  of  India,  and  even  of  southeast  Africa, 
than  of  Australia;  but  on  the  other  hand  the  Araucaria  of  the 
English  oolite,  and  other  fossils  alluded  to  at  p.  308,  would  seem 
to  tend  to  confirm  Mr.  Jukes's  observation. 

The  so-called  Pal»ozoic  rocks  of  Australia  contain  fossil  plants 
of  which  so  little,  botanically,  is  known,  that  it  would  be  rash 
to  speculate  on  their  affinities,  even  if  we  knew  the  age  of  the 
beds  they  are  found  In,  as  compared  with  the  European,  which 
we  do  not.  Their  fossils  comprise  ferns  of  several  genera,  in- 
cluding the  genus  GbssopteriSy  which  is  found  in  the  oolite  beds 
of  England,  and  in  India  ;t  PhyUotheca,  a  plant  somewhat  simi- 
lar to  Oasuarina^  but  of  extremely  doubtful  affinity ;  VertArariOy 
also  an  Indian  fossil,  as  to  the  affinities  of  which  no  plausible 
guess  has  been  made ;  Sphenopteris  and  Zygophyllites^  of  which 
Sttle  more  can  be  said.  To  these  the  Rev.  W.  6.  Clarke:^  adds 
the  following  well-known  British  coal  fossils, — Lepidod&ndron^ 
Ealonia,  Sigillaria^  Ulodendronj  Calamites,  and  Skigmaria. 

Many  of  the  tertiary  fossil  plants  of  Australia  would  seem  to 
be  very  closely  allied  to  existing  ones ;  these  include  the  Oastia- 
rina  cones  of  JPlinders  Island,  the  JBanksia  and  Araucaria  wood 

•  J.  B.  Jokea,  *  Physical  Straetnre  of  Auetnlla/  p.  89,  ete. 
t  IfOoy  in  Ann.  Nat.  Hist,  toI.  zz,  p.  162. 
X  Jornn.  Geolog.  Soc  Load.,  toL  iv,  p.  60. 


Digitized  by 


Google 


J.  D.  Hooker,  Introductory  Essay  to  the  Flora  of  Tasmania,  821 

of  Tasmania,  the  BarJma  cones  of  Victoria  (which  seem  identi- 
cal with  those  of -B.  ericifoUa^  though  buried  under  many  feet  of 
trap).  The  leaves  of  the  calcareous  tuflfe  on  the  banlcs  of  the 
Derwent,*  etc.,  appear  however  to  belong  to  a  diflferent  and 
warmer  period. 

From  the  above  it  would  appear  that  the  extinct  flora  of  Aus- 
tralia was  not  entirely  different  from  that  now  existing,  and, 
following  Mr.  Jukes's  Ime  of  argument,  that  Australia  continued 
as  drjr  land  during  the  European  Oolitic  and  Cretaceous  periods. 
At  this  epoch  Mr.  Jukes  assumes  that  the  peculiar  flora  of  Aus- 
tralia was  introduced,  and  that  the  continent  was  asain  sub- 
merged during  the  Tertiary  epoch,  when  it  presented  the  ap- 
pearance of  two  long  islands,  or  chains  of  islands,  one,  the 
larger,  representing  the  elevated  land  of  eastern  Australia  and 
Tasmania,  the  other  that  of  southeastern  Australia,  together 
with  subsidiary  groups  in  the  western  and  northern  parts  of  the 
continent 

These  are  the  speculations  of  an  able  geologist  and  voyager, 
which  I  introduce  without  comment,  and  chiefly  to  observe  that 
such  a  partition  of  the  continent  may  be  supposed  to  be  favora- 
ble to  the  multiplication  of  forms  of  vegetable  life  out  of  fewer 
pre-existing  ones,  by  the  segregation  of  varieties.  These  groups 
of  islands  would  present  a  precise  analogy  with  the  Galapagos 
and  Sandwich  groups,  where  we  have  the  small  islands  of  one 
Archipelago  peoplea  by  different  species,  and  even  genera.  The 
subsec^uent  elevation  of  these  islets,  and  consequent  union  of 
them  mto  larger  ones,  would  further,  according  to  Darwin's  hy- 
pothesis (of  Uie  struggle  of  very  different  kinds  of  species  and 
fiunilies  for  occupation  of  the  sod  resulting  in  a  further  separa- 
tion of  varieties  into  species),  tend  to  enlarge  the  genera  numer- 
ically within  comparatively  small  geographical  limits,  and  thus 
effect  such  a  geographical  distribution  of  plants  as  Australia 
now  presents. 

In  our  complete  ignorance  as  to  the  condition  of  all  the  conti- 
nents during  the  Palaaozoic  epoch,  it  is  impossible  to  speculate 
on  the  earlier  condition  of  the  Australian  nora.  That  previous 
to  some  Tertiary  submersion  of  a  great  part  of  the  continent,  it 
was  not  altogether  specifically  different  from  what  it  now  is, 
would  appear  from  a  fact  insisted  on  by  Mr.  Jukes,  that  it  was 
daring  such  a  submersion  that  those  volcanos  were  active,  the 
lavas  of  which  now  cover  large  tracts  of  southern  Atistralia, 
and  which  we  know  to  have  buried  a  plant  apparently  identical 
with  Bank^  erici/olia,  which  is  still  one  of  the  commonest  trees 
in  that  part  of  the  country :  but  the  question  of  where  the  Bank- 
sias  and  their  allies  were  created,  and,  if  in  other  lands  than 

*  Darwin'B  Jotmal,  p.  586,  and  Yolcanic  Islands,  p.  140 ;  Strzelecki,  p.  254 ; 
MiUigaD  in  Taaman.  Joorn^  i,  181. 
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Australia,  how  they  migrated  thither,  we  have  no  means  of  an- 
swering. K  the  identifications  of  BarJcsia  and  other  Proteaceous 
leaves  in  the  Cretaceous  and  Miocene  formations  of  Europe  are 
worthy  of  confidence,  it  is  possible  that  the  Australian  types 
may  have  migrated  from  the  northern  to  the  southern  hemi« 
sphere,  as,  according  to  Darwin's  speculations,  the  existing  Eu- 
ropean plants  in  Australia  have. 

Some  arguments  in  &.vor  of  the  antiquity  of  the  Australian 
flora  as  compared  with  the  European  may  be  derived  from  a 
consideration  of  its  generic  and  ordinal  peculiarities.  If,  as  I 
have  expressed  it,  a  genus  or  order  is  rendered  peculiar,  that  is, 
unlike  its  allies,  by  the  extinction  of  the  intermediate  species,  it 
follows  that  the  greater  the  peculiarity  the  greater  the  number 
of  lapsed  forms.  Applying  this  argument  to  the  Australian 
flora,  we  must  assume  an  extraordinary  destruction  of  species 
that  once  linked  it  with  the  general  flora  of  the  globe,  to  account 
for  its  manj  peculiar  genera,  and  these  being  represented  by  so 
many  species.  But  as  this  destruction  of  species  is  primarily 
due  to  geological  causes  that  influence  dimates,  and  so  directly 
and  indirectly  lead  to  the  extinction  of  species,  and  as  geologi- 
cal events  are  of  slow  progress,  it  follows  that  we  must  regs^ 
the  Australian  flora  as  a  very  ancient  one.  Again,  Darwin 
argues  that  a  rich  flora  or  fauna,  marked  by  a  preponderance  of 
highly  developed  types,  must  have  required  a  large  area  for  its 
development :  this  is  because,  according  to  his  view,  the  princi- 
ple of  natural  selection  favors  the  hi^h  forms,  and  is  unmvora- 
ole  to  the  low.  !Now  it  could  easily  be  shown  that  the  Austra- 
lian flora  is  of  as  high  a  type  as  any  in  the  globe,  but  tmder  ex- 
isting conditions  has  a  very  small  area  for  its  development,  and 
presents  fewer  representatives  of  other  floras  to  contend  with 
than  most;  and  we  must  hence,  under  these  hypotheses,  assume 
not  only  the  antiquity  of  the  flora,  but  that  it  was  developed  in 
a  much  larger  area  than  it  now  occupies. 

The  onlv  other  geological  speculation,  founded  upon  anything 
like  plausible  grounds,  that  bears  upon  the  origin  of  any  of  the 
plants  now  inhabiting  Australia,  is  that  of  Mr.  Darwin  in  refer- 
ence to  the  European  species,  to  which  I  have  alluded  at  p.  28. 
It  implies  of  course  that  the  existing  European  types  were  in- 
troduced into  the  continent  long  subsequently  to  the  peculiar 
Australian,  and  are  plants  of  a  kter  creation.  I  have  already 
pointed  out  the  difficulties  attending  its  adoption,  the  chief  of 
which  is  the  admission  of  such  a  cold  climate  m  the  intertropical 
latitudes  as  that  not  merely  a  temperate,  but  a  decidedly  north- 
em  flora  should  have  migrated  across  them ;  and  that  this  mi- 
gration, if  conceded,  must  have  been  extensive  and  have  intro- 
duced very  many  genera  and  species  into  the  tropics  appears 
likely,  when  we  consider  the  fi:agmentary  character  of  the  assem- 
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blage  of  northern  forms  still  left  in  Australia;  for  even  ^hen 
reduced  to  its  most  typical  examples,  it  consists  of  nearly  as 
many  natural  orders  as  species.  The  little  colony  of  south  Aus- 
tralian genera  found  unaer  the  equator,  on  Kim  Balou,  in  Bor* 
neo,  presents  another  difficulty,  except  indeed  it  be  regarded  as 
evidence  of  that  previous  southern  migration  of  Australian  forms 
from  Europe  to  Australia,  which  I  have  just  mentioned  as  con' 
oeivable. 

There  are  then  the  Antarctic  tjrpes  to  account  for ;  were  they 
of  more  recent  introduction  than  the  European  or  Australian  7 
Darwin  has  alluded  to  the  possibility  of  these  having  been  trans* 
j>orted  by  icebergs  from  higher  southern  latitudes,  during  a  pe- 
riod  of  greater  cold  than  now  obtains  in  the  southern  bemi' 

?)here  (as  the  Scandinavian  and  Arctic  plants  are  supposed  by 
orbes  to  have  been  transported  to  Britam,  etc.,  during  the  gla- 
cial period),  and,  with  the  north  Europeao.  plants  euready  in 
Australia,  to  have  ascended  the  mountains  auring  the  subse- 
quent rise  of  temperature.  This  would  imply  that  Australia 
was,  during  a  cold  Tertiary  period,  simultaneously  peopled  by 
all  those  Antarctic,  European,  and  Australian  types  which  now 
inhabit  it,  but  that  the  latter  flora  was  much  less  developed  in 
number  of  species  and  genera  than  now ;  for  I  cann6t  but  regard 
the  Antarctic  flora  in  the  same  light  as  the  European,  and  as  a 
mere  fragment  of  a  much  more  extensive  one,  whose  other 
iXiembers  perished  in  the  battle  for  place  waged  with  the  Euro- 
pean and  Australian  during  those  changes  of  climate  and  level 
that  succeeded  their  first  introduction.  The  ultimate  numerical 
ascendancy  of  the  Australian  botanical  element  may  have  beett 
gained  during  the  subsequent  partition  of  the  continent  into 
archipelagos  of  islands,  which  became  so  many  colonies  of  Aus- 
tralian types  of  vegetation,  prepared  on  the  final  rise  of  the  land 
to  descend  and  occupy  the  intermediate  ground.^  The  paucitv 
of  alpine  plants  of  Australian  genera  is  a  feet  which  lends  itself 
well  to  this  idea;  it  implies  that,  during  either  the  rise  of  land 
or  increase  of  temperature,  the  tendency  of  the  species  of  Aus- 
tralian type  was  to  seek  warmer  regions,  and  that  the  boreal 
and  antarctic  types  being  better  suited  to  a  colder  climate  pre- 
vented to  a  great  extent  the  establishment  of  such  varieties  of 
Australian  type  as  might  otherwise  have  been  adapted  to  inhabit 
the  same  climate  as  themselves. 

.  When  I  take  a  comprehensive  view  of  the  vegetation  of  the 
Old  World,  I  am  struck  with  the  appearance  it  presents  of  there 
being  a  continuous  current  of  vegetation  (if  I  may  so  fancifully 
express  myself)  from  Scandinavia  to  Tasmania ;  along,  in  short, 
the  whole  extent  of  that  arc  of  the  terrestrial  sphere  which  pre-' 
sents  the  greatest  continuity  of  land.  In  the  first  place,  Scandi^ 
navian  genera,  and  even  species,  reappear  everywhere  from  iLap^ . 
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land  and  Iceland  to  the  tops  of  the  Tasmanian  alps,  in  rapidly 
diminishing  numbers  it  is  true,  but  in  vigorous  development 
throughout.  They  abound  on  the  Alps  and  Pyrenees,  pass  on 
to  the  Caucasus  and  Himalaya,  thence  they  extend  along  the 
Khasia  mountains,  and  those  of  the  peninulas  of  India  to  those 
of  Ceylon  and  the  Malayan  archipelago  (Java  and  Borneo),  and 
after  a  hiatus  of  80°,  they  appear  on  tlbe  alps  of  New  South 
Wales,  Victoria  and  Tasmania,  and  beyond  these  again  on  those 
of  New  Zealand  and  the  Antarctic  Islands,  many  of  the  species 
remaining  unchanged  throughout!  It  matters  not  what  the 
vegetation  of  the  bases  and  flanks  of  these  mountains  may  be ; 
the  northern  species  may  be  associated  with  alpine  forms  of 
Germanic,  Siberian,  Oriental,  Chinese,  American,  Malayan,  and 
finally  Australian  and  Antarctic  types ;  but  whereas  these  are 
all,  more  or  less,  local  assemblages,  the  Scandinavian  asserts  his 
prerogative  of  ubiquity  from  Britain  to  beyond  its  antipodes. 

Next  in  importance  and  appearance  along  the  arc  indicated  is 
that  flora  which  may  be  called  Himalayan,*  and  which  consists 
of  the  endemic  plants  of  that  range,  with  a  mixture  of  Siberian, 
Caucasian,  and  Chinese  genera ;  this,  gathering  strength  in  its 

firogress  southeastward  along  the  ranges  of  northern  and  eastern 
ndia,  occupies  the  flanks  of  all  the  mountain-chains  I  have  enu- 
merated between  the  Caucasus  and  Malay  Islands ;  but  there 
the  Himalayan  flora  disappears,  and  does  not  reappear  in  Aus- 
tralia or  I^ew  Zealand,  and  scarcely  a  trace  of  it  is  found  in 
Polynesia. 

The  Malayan  floraf  is  in  many  respects  closely  allied  to  the 
Himalayan,  but  is  wholly  tropical  in  character.  This  also  very 
gradually  appears  in  the  valleys  of  the  western  and  central 
Himalaya,  and  multiplying  in  genera  and  species  in  the  eastern 
Himalaya  and  Khasia  ranges,  it  sweeps  down  the  Malayan  pe- 
ninsula, occupies  all  the  Malayan  Islands,  and  then  it  too  stops 
short  without  entering  Australia,  being,  however,  continued 
eastward  in  tropical  Polynesia.. 

Lastly,  there  is  the  flora  of  the  plains  and  lower  hills  of  India,t 
which  is  of  a  drier  character  than  the  Malayan,  and  is  equally 
characteristic  of  Africa.  This  commences  gradually  in  north- 
west India,  or  even  in  eastern  Persia,  and  occupies  all  central 
India,  the  Gangetic  plain,  the  whole  of  the  Madras  peninsula, 
except  the  western  coast  and  mountains,  the  valley  of  the  Irra- 
wadai,  and  the  lower  flat  districts  of  the  Malay  Islands,  whence 
it  is  continued  in  great  force  over  the  whole  of  tropical  Australia. 

*  Characterized  by  Cupuliferce,  MaffnoliacecB,  TemstrcemiacecB^  Laurinea,  Bal- 
fomtnefs,  EricecB^  IStmariaeecBj  etc 

f  Vaceinene,  Rhododendr&n,  Be^iaeeet,  Quereu$ :  and  eqoallj  typified  by  Cyr* 
tandracecB^  DipUroearpea,  MyrUtieea^  Anofuteece,  Menitpermece.' 

X  It  consists  of  AeanthaeecB,  StereuliaeetB,  and  other  orders,  enumerated  at  p.  zliii, 
et  uq,  [in  the  original  Essay]. 
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Beversin^  the  position,  and  beginning  at  the  southern  ex- 
treme of  this  arc  of  vegetation,  there  is  first  the  Antarctic  flora 
(the  complement  of  the  Scandinavian),  with  its  decided  Aus- 
tralian representatives  in  GenirolemdecB  and  fStvlidieas,  coidmenc- 
ing  in  Fuegia,  the  Falklands,  and  Lord  Auckland's  and  Camp- 
b^l's  group,  reappearing  in  the  alps  of  New  Zealand,  Tasmania, 
and  Australia,  and  disappearing  under  the  equator,  on  the  alps 
of  Borneo,  being  thus  strictly  confined  to  the  southern  hemi- 
sphere. Next  there  is  the  Australian  flora  proper,  a  large  and 
highly  developed  one,  diminishing  rapidly  after  crossing  the 
southern  tropic,  and  as  it  advances  towards  the  northwestern 
shore  of  the  continent,  reappearing  in  very  small  numbers  in 
the  Malay  Islands,  and  termmated  by  a  (hsiLarina  on  the  east 
coast  of  the  Ba^  of  Bengal,  and  a  Stylidium  on  the  west.  Not 
one  representative  of  this  vegetation  advances  further  northwest. 

Aniuogous  appearances  are  presented  by  Africa  and  America. 
In  Africa  Indian  forms  prevail  throughout  the  tropics,  and,  pass- 
ing southwards,  occupv  the  northern  boundarv  of  the  south 
temperate  zone;  but  there  a  very  copious  and  widely  differ- 
ent vegetation  succeeds,- of  which  but  few  representatives  ad- 
vance north  to  the  tropic,  and  none  to  India,  but  with  which 
are  mingled  Scimdinavian  genera  and  even  species.  In  the 
New  World,  Arctic,  Scandinavian,  and  North  American  genera 
and  species  are  continuously  extended  from  the  north  to  the 
south  temperate  and  even  Antarctic  zones;  but  scarcely  one 
Antarctic  species,  or  even*  ^enus  {Forstera^  Oaheolarta,  Ooloban- 
thusj  Ounnera,  etc.  etc.)  advances  north  beyond  the  Gulf  of 
Mexico. 

These  considerations  quite  preclude  my  entertaining  the  idea 
that  the  southern  and  northern  floras  have  had  common  origin 
within  comparatively  modem  geological  epocha  On  the  con- 
trary, the  European  and  Australian  floras  seem  to  me  to  be  es- 
sentiallv  distinct^  and  not  united  by  those  in  intervening  coun- 
tries, thouffh  fragments  of  the  former  are  associated  with  the 
latter  in  the  southern  hemisphere.  For  instance,  I  regard  the 
Indian  plants  in  Australia  to  be  as  foreign  to  it,  botanically,  as 
the  Scandinavian,  and  more  so  than  the  Antarctic ;  and  that  to 
whatever  lengths  the  theory  of  variation  maj  be  carried,  we 
cannot  by  it  speculate  on  the  southern  flora  being  directly  a  de- 
rivative one  fn>m  the  existing  northern.  On  the  contrary,  the 
many  bonds  of  affinity  between  the  three  southern  floras,  the 
Antarctic,  Australian,  and  South  African,  indicate  that  these 
may  all  have  been  members  of  one  great  vegetation,  which  may 
once  have  covered  as  large  a  southern  area  as  the  European  now 
does  a  northern.    It  is  true  that  at  some  anterior  time  these  two 

*  ActMna  is  k  remarkable  ezcepticm. 
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floras  may  have  had  a  oommon  origin,  but  the  period  of  their 
divergence  antedates  the  creation  of  the  principal  existing  ge- 
neric forms  of  each.  To  what  portion  of  the  globe  the  maxi- 
mum ^development  of  this  southern  flora  is  to  be  assigned,  it  is 
vain  at  present  to  speculate ;  but  the  geographical  chwges  that 
have  resulted  in  its  dismemberment  into  isolated  groups  scattered 
over  the  Southern  Ocean,  must  have  been  great  indeed.  Cir- 
cumscribed as  these  floras  are,  and  encroached  upon  everywhere 
by  northern  forms,  their  ultimate  destiny  must  depend  on  that 
power  of  appropriation  in  the  strife  for  place  which  we  see  in 
the  force  with  which  an  intrusive  foreign  weed  establishes  itself 
in  our  already  fally  peopled  fields  and  meadows,  and  of  the  real 
nature  of  which  power  no  conception  has  been  formed  by  natu- 
ralists, and  which  has  not  even  a  name  in  the  language  of  bi- 
ology. Everywhere,  however,  we  see  the  more  widely  distribu- 
ted, and  therefore  least  peculiar  forms  of  plants,  spreading,  and 
the  most  peculiar  dying  out  in  small  areas,  and  the  progress  of 
civilization  has  introduced  in  man  a  new  enemy  to  the  scarce 
old  forms,  and  a  strong  ally  of  those  already  common.  Nor  can 
it  be  doubted  but  that  many  of  the  small  local  genera  of  Aus- 
tralia, New  Zealand,  and  South  Africa,  will  ultimately  disappear, 
owing  to  the  usurping  tendencies  of  the  emigrant  plants  of  the 
northern  hemisphere,  energetically  supported  as  they  are  by  the 
artificial  aids  that  the  northern  races  of  man  afford  them. 


Art.  XX  Vn. — On  the  OohringMcUier  of  the  Privet  and  its  appUca- 
tion  in  the  Anaiysis  of  Potable  Waters ;  by  Mr.  Jerome  Nioeles. 

The  berries  of  the  privet  {Ligustrum  vuJgare),  which  are  often 
employed  in  Europe  to  color  wines,  contain,  besides  water  and 
ligneous  matter,  a  portion  of  glucose,  a  waxy  substance  and  a 
beautiful  crimson  coloring  matter,,  which  is  the  principal  element. 
This  matter  is  soluble  in  water,  alcohol  and  ether;  it  contains 
no  nitrogen,  and  is  much  more  stable  than  many  allied  sub- 
stances. When  exposed  to  a  sufficient  heat  it  gives  a  black 
porous  charcoal,  but  the  uncharred  portions  remain  unchanged, 
it  was  not  altered  by  boiling  for  forty-eight  hours  with  distilled 
water,  nor  bv  digestion  during  six  weeks  with  sulphurous  add. 
The  fixed  alkalies  and  their  neutral  carbonates  turn  its  color 
to  green,  but  the  red  is  restored  by  acids  so  that  it  may  be  em- 
ployed as  a  delicate  test  in  place  of  litmus  or  the  coloring  matter 
of  the  dahlia.  With  a  solution  of  acetate  of  alumina  it  gives  a 
violet  blue  liquid,  firom  which  by  boiling  a  fine  blue  lake  is  pre- 
cipitated, which  is  insoluble  in  acetic  acid,  but  dissolves  in  tar- 
taric, citric  and  mineral  acids  to  a  red  liquid,  from  which  alkalies 
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throw  down  again  the  blue  lake.  The  basic,  and  eyen  the  neu- 
tral acetate  of  lead,  yield  with  the  red  coloring  matter  of  the 
privet  a  blue  precipitate,  which  is  soluble  in  acetic  acid.  Am- 
monia readUy  alters  this  coloring  matter,  giving  rise  to  a  yellow 
gubstanoe  not  well  defined  in  its  character.  From  these  obser- 
vations it  would  appear  that  the  red  coloring  principle  of  the 
berries  of  the  privet  is  a  substance  sui-generis  and  distinct  from 
any  hitherto  known.  I  therefore  propose  to  designate  it  by  the 
name  of  ligviine. 

In  order  to  obtain  liguline  in  a  state  of  purity,  the  filtered 
juice  of  the  berries  was  precipitated  by  neutm  acetate  of  lead, 
and  the  well  washed  lake  suspended  in  a  small  quantity  of  water 
was  decomposed  by  sulphuretted  hydrogen.  The  residue  was 
then  thoroughly  washed  by  ether,  in  which  the  liguline  is  insol- 
uble.''^ Being  taken  up  by  alcohol,  and  again  treated  by  acetate 
of  lead,  sulphuretted  hydrogen  and  ether,  it  might  be  supposed 
to  be  pure.  I  was,  however,  unable  to  obtain  concordant  results 
in  a  series  of  elementary  analyses,  the  carbon  of  the  direct  lead 
compound  varying  between  21*56  and  28*00  per  centy  and  the 
hydrogen  firom  1-89  to  2*58. 

It  is  probable  that  the  process  described  by  Mr.  Gl^nard  for 
the  preparation  of  oenolinej  the  red  coloring  matter  of  wines 
{An.  de  Vhim.  et  de  Phvs.y  Dec.  1858,  p.  868),  would  be  preferable 
for  the  extraction  of  liguline.  I  accordingly  applied  it,  but  the 
berries  having  been  gauiered  too  late  in  the  season,  the  coloring 
matter  had  b^me  so  &r  altered  that  my  trial  was  unsuccessfdl, 
so  that  the  question  of  the  elementaiy  composition  of  liguline 
remains  unsettled. 

The  following  further  observations  on  this  coloring  matter  are 
not  without  interest.  It  is  not  precipitated  by  gelatine,  which 
throws  down  the  red  coloring  matter  of  winea  With  hypo- 
chlorite of  lime  it  gives  a  yellow,  color  and  a  yellow  precipitate. 
With  chlorid  of  gold,  a  yellow  color  and  reduction  of  the  metal. 
With  chlorid  of  platinum,  no  change  in  the  cold,  but  a  brown 
color  by  heat.  W  ith  chromate  of  potash  a  green ;  with  bichro- 
mate brown,  and  with  sesquichlorid,  and  ferroso-ferric  sulphate  of 
iron  the  same  color.  Cnlorine  destroys  the  color  of  liguline. 
The  chlorids  of  sodium,  barium  and 'mercury,  the  nitrates  of  ba- 
ryta, lead,  mercury  and  bismuth,  as  also  the  suli)hates  of  starch, 
soda,  lime,  zinc,  manganese  and  cadmium  are  without  action  on 
the  coloring  matter  of  the  privet. 

The  bicarbonates  of  lime  and  of  the  alkalies  (xmlike  the  neu- 
tral alkaline  carbonates  which  turn  it  to  green)  give  a  blue  color 
with  liguline,  and  the  same  is  true  of  the  chlorids  and  nitrates  of 
zinc  and  calcium.    The  colors  thus  obtained  offer  however  some 

*  The  aatbor  has  prerlood  j  ttaied  tiuit  the  coloring  matter  is  soluble  in  ethers- 
there  is  appamitly  aonia  ecior  of  the  copyists— Kon  or  tbs  TtimLASOB.     • 
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peculiar  dififerences  when  seen  by  transmitted  light;  in  this  way 
the  blue  produced  by  a  chlorid  of  zinc  and  bicarbonate  of  lime 
appears  red,  while  it  is  green  with  the  chlorid  of  calcium  or  the 
nitrate  of  lime  or  zinc.  The  blue  color  produced  by  a  solution 
of  bicarbonate  of  potash,  on  the  contrary,  offers  no  variation 
when  thus  viewed  by  transmitted  light 

The  recent  juice  of  the  berries  of  privet  alters  readUy  even 
when  mixed  with  alcohol ;  its  fine  crimson  color  turns  to  red, 
and  the  liquid  then  mingled  with  a  solution  of  bicarbonate  of 
lime  gives  a  gray  instead  of  a  blue  color,  and  gives  a  dirty  blue 
with  acetate  of  lead.  This  change  appears  to  depend  upon  the 
development  of  ammonia  from  the  transformation  of  the  azotized 
matter  of  the  juice;  when  separated  from  these  matters  and  iso- 
lated, on  the  contrary,  liguline  may  be  preserved  without  change, 
either  in  aqueous  or  alcoholic  solution.  Its  color  is  then  an 
intense  crimson. 

Even  the  strong  mineral  acids  in  the  cold  do  not  alter  liguline, 
but  in  the  presence  of  alkalies  on  the  contrary,  it  is  rapidly 
altered,  although  the  red  color  can  be,  to  a  certain  extent,  re- 
stored by  an  acid.  This  alteration  is  dependent  upon  the  ab- 
sorption of  oxygen,  as  may  be  shown  by  introducing  a  mixture 
of  liguline  ana  potash  ley  in  a  glass  tube  over  mercury,  when 
rapia  absorption  takes  place. 

The  property  of  liguline  to  produce  blue  with  solutions  of  bi- 
carbonate of  lime  renders  it  a  delicate  reagent  for  the  detectioa 
of  this  salt  in  potable  waters.  For  this  purpose  it  suffices  to  let 
fall  a  drop  of  an  aqueous  or  alcoholic  solution  of  liguline  into 
the  water,  the  crimson  tint  which  this  communicates  to  distilled 
water  is  replaced  by  a  beautiful  blue.  In  place  of  the  solutioa 
we  may  employ  a  test  paper  impregnated  with  the  coloring  mat- 
ter, which  IS  best  as  prepared  from  the  lead  precipitate.  We 
may,  however,  employ  the  recent  juice  of  the  berries,  taking 
care  to  redden  the  paper  slightly  by  exposing  it  to  the  vapor  of 
acetic  acid  before  drying. 

As  a  reagent  for  the  detection  of  bicarbonate  of  lime  in  waters, 
liguline  is  greatly  to  be  preferred  to  a  tincture  of  logwood,  and 
the  paper  prepared  with  it  becomes  a  valuable  reagent  for  the 
laboratory  as  well  as  for  the  naturalist  in  the  field.  I  have  found 
by  this  reagent  that  while  bicarbonate  of  lime  is  indicated  in  the 
springs  which  flow  from  the  Jurassic  strata,  and  especially  those 
tnat  supply  the  city  of  Nancy,  no  change  of  color  is  produced 
by  a  solution  of  liguline  with  the  waters  of  other  streams  which 
have  their  source  in  rocks  destitute  of  calcareous  matter. 

The  observations  which.I  have  given  above  were  made  for  the 
most  part  with  the  fruit  of  the  privet  gathered  in  the  autumn  of 
1856,  and  I  have  in  &ct  indicated  in  a  note  in  the  Bulletin  of 
the  local  Society  of  Acclimation  for  the  North-West  district 
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(Nancy,  1867,  p.  121).  I  have  delayed  publication  in  the  hope 
to  render  my  research  more  complete  by  a  good  elementary 
analysis,  bat  I  am  now  induced  to  publish  the  results  already 
obtained  that  I  may  claim  the  right  to  continue  and  complete 
the  investigations,  having  learned  that  Mr.  Glenard  proposes  to 
undertake  a  similar  research. 

In  conclusion,  we  may  remark  that  the  coloring  matter  of  the 
privet  offers  a  great  analogy  with  that  of  the  wines  of  Ville- 
franche  isolated  and  examined  by  Mr.  Glenard ;  this  analogy  is 
shown  by  their  composition  and  their  properties.  Its  reaction 
with  bicarbonate  of  lime  may  render  it  a  valuable  reagent  in 
chemical  analysis.  The  &ct  that  it  is  not  precipitated  by  gela- 
tine, which,  as  is  well  known,  throws  down  the  red  coloring  mat- 
ter of  wines,  will  serve  to  distinguish  the  two  when  associated. 
It  still  remains  to  be  decided  whether  the  coloring  principle  of 
all  red  wines  is  the  same,  but  this  is  a  question  foreign  to  our 
present  subject. 


Abt.  XXVIII. — On  the  Method  of  Measurements,  as  a  diagnostic 
Tneans  of  distinguishing  Human  Races,  adopted  by  Drs,  Scherzer 
andSchwarz,  in  the  Aicstrian  circumnavigatory  Mcpedition  of  the 
"  iVbvara";  by  Joseph  Babnard  Davis. 

Weight  and  measure  have  been  very  frequently  applied  as 
means  to  determine  the  physical  proportions  of  different  human 
races,  and  to  ascertain  their  essential  diversities.  But  it  may  well 
be  doubted  whether  they  have  ever  been  employed  in  that  sys- 
tematic and  comprehensive  manner,  which  will  afford  the  results 
they  are  capable  of  yielding.  Travellers  have  generally  con- 
tented themselves  by  speaking  in  indefinite  comparative  terms 
of  the  people  with  whom  they  have  come  into  contact.  But 
few  have  submitted  any  considerable  number  of  these  people  to 
the  test  of  measurement,  and  thus  ascertained  their  dimensions. 
Anthropology  stands  in  need  of  many  more  accurate  and  ex- 
tended observations,  to  derive  the  full  results  from  these  sources 
of  knowledge. 

The  subject  itself  is  a  large  one,  and  some  have  confined  them- 
selves to  one  branch  of  it,  some  to  others.  Where  actual  meas- 
urements have  been  carried  out,  many  have  contented  them- 
selves with  taking  the  stature  of  a  few,  or  a  number,  of  the  peo- 
ple ;  others  have,  besides,  ascertained  the  length  of  the  limbs ; 
and  a  few  have  subjected  the  head  to  a  series  of  superficial  meas- 
urements.   As  we  are  fully  assured  that  this  latter  division  of 
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the  body  is  the  seat  of  those  faculties  which  lie  at  the  base  of 
all  the  peculiarities  of  human  races ;  bearing  essentially  and  in- 
timately upon  their  manners  and  customs,  all  their  institutions, 
their  religious  impulses ;  their  capacity  for  civilization,  and  the 
development  to  which  it  has  attained,  it  is  not  surprising  that  it 
should  have  attracted  the  chiefest  attention.  Besides  the  super- 
ficial measurements  of  the  head,  a  more  extensive  series  of  ob- 
servations has  been  made  upon  the  bony  skull  itself,  w^ith  a  view 
of  determining  its  relative  proportions,  for  comparison  in  the 
same  race,  or  among  different  races.  Many  observers,  advancing 
a  step  nearer,  have  endeavored  to  ascertain,  by  measure  and  by 
weight,  the  internal  capacity  of  this  miarble  palace.  And,  lastly, 
some  have  laboriously  devoted  their  inquiries  to  the  great  cen- 
tral mass  of  the  nervous  system,  and  availed  themselves  of  the 
opportunities  that  have  occurred  to  them,  to  determine  the  size 
and  the  weight  of  the  brain,  and  its  different  parts.  As  this  last 
investigation  comes  nearest  of  all  to  the  specialties  of*  human 
beings — who  are  so  finely  discriminated  by  Professor  Owen,  as 
archencephala — ^it  is  to  be  regretted  that  the  occasions  for  research 
among  distinct  races  are  so  few,  and  have  been  so  little  availed 
of,  and  the  investigation  itself  is  so  elaborate  and  nice,  that  hith- 
erto this  most  interesting  part  of  anthropological  anatomy  is,  as 
it  were,  a  tabula  rasa^  to  use  the  language  of  one  of  the  most 
laborious  inquirers  in  this  branch  of  science — Prof.  Buschke,  of 
the  University  of  Jena.  It  is,  however,  fortunate  that  gauging 
the  internal  capacity  of  the  skull  should  afford  the  means  of  so 
accurate  an  approximation  to  the  volume  and  the  weight  of  the 
brain ;  and  thus,  for  the  comparison  of  these  important  points 
among  the  different  femilies  and  tribes  of  men.  Hence,  the  la- 
bors of  Tiedemann,  the  distinguished  physiologist,  who,  with  a 
very  amiable  design,  undertook  to  show  that  the  brain  of  a  ne- 
gro was  not  smaller  than  that  of  the  European — an  attempt  sim- 
ilar to  that  of  the  late  Sir  WiUiam  Hamilton.  Tiedemann  might 
have  succeeded  in  impressing  us  with  his  own  conclusion,  had 
he  not  published  the  tables  on  which  this  conclusion  was  based, 
and  which  themselves  refute  such  an  erroneous  opinion.  To 
Tiedemann  succeeded  Professor  Morton,  of  Philadelphia,  Pro- 
fessor Van  der  Hoeven,  of  Leyden,  and  others.  Among  the 
most  recent,  is  Prof.  Huschke,  of  Jena,  one  of  whose  results  of 
whose  own  estimation  of  the  capacity  of  the  skull,  and  of  the  size 
of  the  brain,  is,  that  the  Germanic  races,  among  whom  through 
our  Anglo-Saxon  forefathers  we  rank,  as  one  great  branch,  have 
the  largest  brains  of  any  people.  They  distinctly  exceed  the 
French  in  this  respect 

That  great  diversities,  capable  of  metrical  appreciation,  pre- 
vail among  human  races  is  very  well  known.  Some  of  the  tnbes 
of  Horth  American  Indians  are  remarkable  for  their  great  stat- 
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nre.  Gatlin  assures  us  that  the  men  among  the  Orows,  whose 
hair  will  frequently  reach  the  calves  of  their  legs,  are  most  of 
them  six  feet  or  more.  Other  tribes  are  of  a  decidedly  lower 
stature.  Of  the  gigantic  Patagonians  of  South  America,  the 
most  extravagant  accounts  have  been  given  by  travellers.  Bat 
Caj)t  King  affirms  them,  upon  measurement,  to  be  from  5  feet 
10  inches  to  6  feet  high,  which  is  supported  by  the  statement  of 
M.  D'Orbigny,  that  some  are  6  ft.  Sj^  inches,  and  the  medium 
stature  is  above  5  ft,  8  inches  English.  On  the  contrary,  the 
average  height  of  the  Bushmen  is  only  4  feet  4  inches.  This 
gives  a  range  of  very  nearly  two  feet  between  the  tallest  and  the 
shortest  races  of  men  we  are  acquainted  with.  The  other  races  of 
mankind  are  comprised  within  these  limits  of  difference.  Some 
tribes  of  the  Negritos  average  about  4  feet  8  inches ;  the  so-called 
Malay  races,  ascending  to  a  mean  of  5  feet  8  inches.  But  among 
the  Negrito  tribes  of  the  Pacific  there  is,  as  that  eminent  ethnolo- 
firist,  Mr.  Crawford,  has  clearly  shown,  a  great  diversity  of  stature. 
They  dwell  in  islands  scattered  over  a  lar^e  extent  of  ocean,  and 
although  some  tribes  do  not  reach  6  feet  in  nei^ht,  others,  as  those 
of  New  Caledonia,  attain  to  6  feet,  and  individuals  among  them 
even  more.  In  the  recent  expeditions  to  the  Andaman  Islands, 
for  the  purpose  of  selecting  a  spot  for  a  penal  settlement,  the 
inhabitants  are  spoken  of  as  "  dwarf  Negrillos,"  and  as  "  men  of 
middle  size."  An  individual  who  was  measured,  gave  a  stature 
of  4  feet  9i  English  inches.  (Selections  from  the  Kecords  of  the 
Government  of  India,  No.  xxv :  the  Andaman  Islands.)  Thus, 
in  stature  alone,  a  very  great  diversity  prevails.  And  it  is  re- 
markable that  tribes  in  close  proximity  to  each  other  frequently 
exhibit  startling  contrasts.  Dr.  Livingstone,  whose  opportuni- 
ties had  he  been  an  ethnologist  were  so  extraordinary,  observed 
in  the  plains  of  the  interior  of  Southern  Africa,  scattered  among 
the  Kafirs,. who  are  a  tall,  fine  and  robust  race,  the  hordes  of 
the  diminutive  Bushmen.  He  was  deeply  impressed  with  what 
he  saw,  so  contrary  to  all  his  preconceptions ;  and  expresses  his 
great  surprise  that  such  dissimilar  races  should  be  everywhere 
scattered  about  the  country  without  being  mingled,  where  they 
have  dwelt  for  unlimited  ages,  exposed  to  all  tne  same  influen- 
ces of  air,  climate,  food,  &c.  The  tall  Patagonians  and  some 
tribes  of  the  Fuegians,  distinguished  for  their  dwarf  stature, 
afford  a  similar  example  of  contrast. 

The  brothers  Schlagintweit,  following  in  the  train  of  Mr. 
Hodgson,  carried  on  an  extensive  series  of  metrical  observations 
on  the  tribes  of  the  Himalaya  and  of  India.  Many  curious  re- 
sults, chiefly  pointing  to  the  different  proportions  of  parts  of  the 
bodies  and  limbs  of  these  people  from  those  of  Europeans,  have 
been  attained,  which  will  be  published  in  the  ethnological  por- 
tion of  their  projected  work.    After  ascertaining  the  weight  of 
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the  individual  and  his  strength,  by  means  of  the  dynamometer, 
they  made  from  25  to  28  different  measurements,  chiefly  of  the 
.  head,  and  of  other  parts  of  the  body  and  limbs.  But  Drs. 
Scherzer  and  Schwarz  have  striven,  by  a  more  complex  and  com- 
plete system  of  observation  and  measurement,  to  gain  an  image 
of  the  size  and  form  of  the  individual,  and  of  all  his  parts ; — 
thus  not  merely  to  subserve  the  purposes  of  the  anatomist,  the 
physiologist  and  the  ethnologist,  but  those  of  the  artist  also. 
Their  more  ambitious  object  of  obtaining,  in  this  way,  to  a 
natural  classification  of  human  races,  is  an  evidence  of  laud- 
able zeal ;  but  we  can  hardly  hope  that  their  labors  can  do  more 
than  contribute  towards  the  solution  of  this  difficult  problem. 
Although,  it  ought  to  be  mentioned,  that  the  late  Baron  Hum- 
boldt, a  short  time  before  his  death,  expressed  his  great  satis- 
faction with  the  system  of  measurements  of  Drs.  Scherzer  and 
Schwarz ;  bj  which,  he  thought,  we  may  at  length  arrive  at  a 
safer  result  in  distinguishing  and  determining  human  races  than 
by  any  other  means. 

After  recording  the  age,  weight,  height,  strength,  color  of  the 
hair  and  eyes,  and  number  of  the  pulsations  of  the  radial  artery, 
they  divide  their  measurements  into  three  sections,  those  of  the 
Jiead,  the  trunk,  and  the  extremities ;  and  of  these  they  take  no 
less  than  70  different  dimensions  in  all,  by  means  of  different  in- 
struments. 

Their  external  measurements  of  the  head  are  the  most  com- 
plete that  have  ever  been  employed.  They  embrace  the  face  as 
well  as  the  other  parts  of  the  head,  and  by  means  of  a  perpen- 
dicular line  with  plummet,  and  a  small  metre  scale,  they  are  able 
to  ascertain  pretty  correctly  the  profile  of  the  countenance.  The 
number  of  tneir  different  measurements  of  and  about  the  head, 
consisting  of  superficial  distances,  diameters,  circumferences,  &c. 
amounts  to  31,  those  of  the  trunk  to  18,  and  those  of  the  ex- 
tremities to  21, 

When  the  frigate  "  Novara"  reached  Sydney,  these  gentlemen 
printed  an  account  of  their  system  of  measurements,  "  for  pri-' 
vate  circulation"  among  men  of  science,  which  is  preceded  by  a 
number  of  ingenious  oDservations.  In  these,  they  dwell  upon 
the  ease  with  which  travellers  intuitively  discriminate  the  differ- 
ent nations  and  tribes  of  mankind ;  and  yet  the  difficulty  in 
some  selected  individuals  and  cases  to  carry  out  this  diagnosis, 
especially  when  the  eye  is  deceived  by  a  substitution  of  dress ; 
and  express  great  confidence  in  a  more  minute  examination  by 
a  systematic  method  of  measurements.  They  insist  with  equal 
confidence  that  nature  must  recognize  a  definite  plan  by  which 
man's  different  types  are  formed  and  distinguisned ;  and  con- 
clude that  we  should  dedicate  the  same  amount  of  study  and  in- 
quiry to  the  systematic  arrangement  of  our  own  species,  as  has 
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loDg  been  applied  to  thousands  of  species  of  the  vegetable  and 
animal  kingdoms. 

In  the  course  of  these  introductory  remarks  they  mention 
their  examination  of  the  Chinese  inmates  of  the  prison  at  Hong 
Kong.  Among  these  they  found  persons  belonging  to  the  Hakhi 
HVibe,  with  stout  and  vigorous  constitutions,  fine,  well-shaped, 
aquiline  or  long  and  straight  noses,  and  a  form  of  the  eyes  not 
resembling  the  specific  obliquity  of  other  Chinese.  As  crimi- 
nals, they  had  been  deprived  of  their  tails,  and  Drs.  Scherzer  and 
Schwarz  affirm  that  thev  had  such  a  resemblance  to  the  figures 
of  some  Europeans  of  the  lower  class,  that,  by  a  change  of  dress, 
they  might  pass  amongst  us  without  being  recognized.  They  also 
mention  how  successftilly  Giitzlaff,  Medhurst,  Hue  and  others 
have  travelled  the  Empire  in  a  Chinese  dress  without  detection. 
And,  no  doubt^  there  are  individuals  so  capable  of  assuming, 
and,  as  it  were,  substituting,  the  manners  and  expressions  of 
others  that  the  ordinary  and  slight  attention  which  is  paid  to 
persons  on  a  journey  and  among  numbers,  does  not  suffice  to  dis- 
criminate them.  * 

Still,  the  rule  must  run  counter  to  such  a  confusion ;  or  the 
statement  of  the  Austrian  voyagers  could  not  be  true — that  an 
anthropologist  on  the  Island  of  Java  is  able,  at  first  view,  to 
classify  most  of  the  Malay  tribes  inhabiting  the  larger  and 
smaller  Islands  on  the  Indian  Archipelago,  without  ever  mistak- 
ing. And  the  very  remarkable  account  of  the  Abbd  Hue  proves 
that  if  there  are  difierences  among  the  races  of  men  too  subtle 
to  be  detected  by  the  eye,  yet  they  are  not  the  less  certainly  ap- 
preciable. He  informs  us  tiiat  he  and  his  companion  successfully 
eluded  the  detection  of  the  unsuspecting  or  inattentive  Chinese, 
but  that  to  the  Chinese  dogs  they  always  stood  at  once  revealed 
as  Europeans,  by  their  peculiar  smell.  '*  The  dogs  barked  con- 
tinually at  us,  and  appeared  to  know  that  we  were  foreigners." 
This  is  not  the  proper  time  to  refer  to  the  distinguishable  odors 
of  the  different  races  of  mankind,  which  travellers  allude  to. 
Hue  said  he  could  easily  distinguish  those  of  the  Negro,  the  Ma- 
lav,  the  Tartar,  the  Tlubetan,  the  Hindoo,  the  Arab  and  the 
Chinese.  Indeed,  it  is  the  same,  with  those  having  a  delicate 
sense  of  smeU,  as  to  the  French  and  other  European  races.  And 
with  respect  to  the  fact  of  the  penetrating  and  offensive  scent  at- 
tached to  man,  more  especiallv  to  civilized  man,  Mr.  Galton  and 
others,  who  have  traversed  desert  countries  teeming  with  wild 
animals,  give  distinct  and  prominent  testimony — ^which  testimony 
is,  in  truth,  not  very  complimentary  to  us. 

We  have  been  informed,  on  the  authority  of  one  who  has 
seen  much  of  the  North  American  Indians,  that  they  describe 
an  odor  to  them  peculiarly  disgusting  as  being  attached  to  the 
Jews.    A  fact,  which,  if  correct,  is  little  accordant  with  the  ex- 
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traordinary  hypotheses  which  would  derive  the  IndiaoB  them- 
selves from  the  lost  tribes. 

Finally,  it  may  be  mentioned,  that  by  a  recent  commuiucation 
from  Dr.  Scherzer  we  are  informed  that  during  the  cruise  of  the 
"Novara,"  about  200  individuals  of  diflferent  races,  but  of  about 
the  same  age,  males  and  females,  were  subjected  to  measure- 
ment. The  whole  number  of  measures  taken  amount  to  nearly 
12,000.  Dr.  Scherzer  adds,  that  he  does  not  consider  these  ob- 
servations suflBcient,  but  merely  as  a  commencement  of  a  system 
of  thorough  metrical  examination ; — that  the  paper  on  measure- 
ments has  been  translated  into  different  languages,  and  copies  of 
it  left  in  the  hands  of  physicians,  and  other  men  of  science,  in 
the  different  places  ana  islands  visited  by  the  expedition,  who 
promised  to  complete  the  observations  on  the  aborigines,  and  to 
forward  the  results  to  Europe ; — ^that  the  measurements  already 
effected  embrace  those  made  on  Negroes,  Malays,  Mongols,  Pa- 
puans and  Indians ; — and  that  the  greatest  number  were  taken 
on  individuals  in  the  Nicobar  Islands,  Batavia,  where  natives  of 
almost  aU  the^islands  of  the  Indian  Archipelago  were  met  with ; 
Manilla,  Hong  Kong,  Sydney  (Austral  negroes),  New  Zealand, 
Tahiti  (where  were  aborigines  of  New  Caledonia  and  Norfolk 
Island),  Chili  and  Peru. 

The  results  obtained  by  the  extensive  series  of  measurements 
thus  procured,  will  shortly  be  published  to  the  world,  in  the  vol- 
umes now  in  preparation  at  Vienna^  The  History  of  the  import- 
ant Voyage  of  the  **  No  vara,"  a  popular  illustrated  work,  from 
the  Journals  of  the  Commanders,  Commodore  Wullustorf  and 
Dr.  Scherzer,  may  be  expected  to  be  issued  from  the  Imperial 
printing  office,  in  Vienna,  to  be  followed  by  an  English  transla- 
tion, in  the  early  part  of  the  present  year.  It  is  proposed  that 
this  shall  be  succeeded  by  a  number  of  other  volumes  on  dis- 
tinct subjects.  1.  Those  on  nautical,  astrononiical,  meteorologi- 
cal, magnetical,  and  other  observations  relating  to  PhysiSd 
Geography,  by  Commodore  Wiillustorf.  2.  Geology,  by  Dr. 
Hochstetter.  3.  Zoology,  by  Messrs.  Frauenfeld  and  Zelebor. 
5.  Ethnography,  by  Dr.  Scherzer.  6.  Statistics  and  Natural 
Economy,  by  the  same.  7.  Medicinfe,  (Pathological  and  Phar- 
macognostical  Eesearches,)  by  Dr.  Schwarz.  And,  lastly,  8.  an 
Album  selected  from  nearly  2,600  sketches  made  by  Mr.  Sel- 
lery,  the  artist  of  the  expedition.  Whenever  this  grand  pro- 
gramme, which  will  have  the  best  wishes  of  men  of  science  in 
all  countries,  shall  have  been  completed,  the  rich  results  of  the 
first  Austrian  Circumnavigatory  Expedition,  placed  as  it  has 
been  in  able  and  well  instructed  hands,  will,  we  have  no  doubt, 
vindicate  the  national  character  in  a  new  and  much  nobler  field 
of  enterprise ;  and  give  to  that  country  a  far  more  lasting  and 
more  dignified  &me  than  any  she  has  hitherto  required. 
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Note. — Such  is  the  inconvenience  resulting  from  the  use  of  a 
variety  of  metre  scales,  and  such  a  number  of  methods  of  meas- 
urement, frequently  taking  quite  different  points  for  measures 
bearing  the  same  name,  as  in  the  case  of  the  skull  especially, 
that  the  distinguished  Professor  Von  Bser,  of  St.  Petersburg,  has 
just  proposed  a  Congress  of  Anthropologists,  to  determine  upon 
one  uniform  scale  and  to  establish  one  system.  By  this  means, 
all  the  results  of  measurements  of  the  human  body  would  be 
rendered  of  universal  applicability. — Nachrichten  v}>st  die  ethnog, 
crantoL  SammLung  zu  SL  I^etersburg.  S.  81. 


Abt.  XXIX. — Beport  of  Assistant  Charles  A.  Schott^  on  Vie  latest 
results  of  the  IHscussion  of  the  Secular  Change  of  the  Magnetic 
Declination^  accompanied  by  tables  showing  tiie  declination  {varia- 
tion of  the  needle)  for  every  tenth  year  from  the  date  of  the  earliest 
reliable  observations^  for  twenty-six  stations  on  the  Atlantic,  Oulf 
and  Pacific  coasts  of  the  United  States. 

[Published  in  this  Journal  bj  pennission  of  the  Treasnrv  Department,  and  commu- 
nicated bj  Prof.  A.  D.  Bachb,  Superintendent  if.  S.  Coast  Survey.] 

In  accordance  with  the  Superintendent's  letter  of  January  21, 
1859,  I  have  prepared  a  set  of  tables  for  practical  use,  giving 
the  secular  change  of  the  magnetic  declination  and  showing  for 
every  tenth  year,  from  the  date  of  the  earliest  reliable  observa- 
tions to  the  present  time,  the  magnetic  declination  (commonly 
called  the  variation  of  the  magnetic  needle)  for  stations  on  or 
near  the  northeastern  coast  of  the  United  States  and  also  for 
some  stations  on  our  southern  and  western  coasts — ^as  derived 
firom  my  several  discussions  of  the  secular  change  in  which 
have  been  included  the  latest  data  in  possession  of  the  Coast 
Survey.  For  the  eastern  and  southern  coasts,  the  following  pa- 
pers may  be  referred  to :  Coast  Survey  report  for  1856,  Appen- 
dix No.  48,  pp.  306-387 ;  Coast  Survey  report  for  1858,  Ap- 
pendix  No.  25,  pp.  192-195,  and  Appendix  No.  26,  pp.  195- 
197.  For  the  western  coast.  Coast  Survey  report  for  1856,  Ap- 
pendix No.  31,  pp.  228-285  may  be  consulted. 

In  general  the  secular  change  of  the  declination  appears  to  be 
of  a  periodic  character,  but  in  no  instance  has  a  whole  cycle 
been  completed  on  either  coast  Its  length  therefore  remains 
necessarily  in  a  great  measure  uncertain,  and  the  tentative  ana- 
lytical process  so  far  followed  has  for  its  main  object  the  proper 
representation  of  all  reliable  observations  made  at  any  one  sta* 
tion,  so  as  to  furnish  the  means  of  interpolation  and  also  to  en- 
able ufl  to  calculate  the  magnetic  declination  for  any  required 
place  and  date,  within  the  limits  of  the  discussion.    In  the  in- 
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vestigation  of  1855  a  linear  function  was  used  in  the  discussion 
which  does  not  involve  the  duration  of  the  period,  and  on  this 
account  the  results  were,  in  regard  to  time,  of  rather  limited 
extent-  (see  remark  on  p.  337  of  Report  for  1855).  For  the  west- 
ern coast  stations,  I  still  prefer  to  retain  this  form  of  the  discus- 
sion. Subsequently,  by  means  of  the  knowledge  gained  in  that 
discussion,  an  attempt  was  made  to  substitute  a  circular  function, 
directly  involving  a  period  or  periods,  the  length  of  which,  as 
well  as  all  other  numerical  co-efficients  in  the  formula  for  the 
secular  change,  has  been  determined  by  applying  the  method  of 
least  s(juares.  The  use  of  a  circular  function— commenced  in 
1858  with  two  stations,  is  now  .extended  to  eighteen,  within  the 
limits  stated  above,  and  it  has  been  applied  to  some  stations  in 
Canada,  the  southern  coast  of  the  United  States  and  Central 
America,  in  order  to  furnish  material  for  the  generalization  of 
the  law,  so  far  as  ascertained,  in  reference  to  epochs  and  rates  of 
change.  A  secondary  period  within  the  first  was  traced  at  sev- 
eral stations,  its  lenffth,  however,  being  much  more  variable  and 
uncertain,  was  found  fluctuating  between  one-half  and  one-fifth 
of  the  primary  period,  while  its  amplitude  was  on  the  average 
fifteen  times  smaller  than  that  of  the  primary  wave  for  stations 
forming  group  1,  or  within  the  geographical  limits  of  Portland, 
Burlington  and  Williamsburg.  This  smaller  amplitude  was 
found  nearly  constant  and  equal  to  0°'4. 

To  make  the  present  paper  more  complete  it  contains  also  the 
record  of  all  observations  used  in  the  discussion  not  heretofore 
published  in  the  Coast  Survey  reports. 

As  long  as  the  cause  producing  the  secular  change  remains 
altogether  unknown,  it  is  not  safe  to  trust  too  far  to  the  continu- 
ation of  the  law  thus  empirically  derived,  and  in  the  following 
tables  no  value,  deduced  by  the  formula,  has  been  inserted  ante- 
cedent to  the  first  observation  by  more  than  ten  years.  The 
tabular  values  may  therefore  be  regarded  in  the  light  of  a  strict 
interpolation  between  actual  observations,  and  since  the  analyti- 
cal treatment  will  equalize  and  remove,  in  a  measure,  accidental 
errors  of  observation,  they  may  be  considered  as  certainly  more 
trustworthy  than  any  single  observation,  particularly  in  cases 
where  the  number  of  observations  available  for  the  discussion 
exceeds  half  a  dozen,  properly  distributed  in  relation  to  time. 
The  probable  error  of  any  single  representation  will  be  found 
in  the  second  table.  For  all  ordinary  use  by  the  surveyor  (or 
navigator)  the  tabular  values  are  sufficiently  precise,  when 
greater  accuracy  is  required  the  annual  inequality  of  the  decli- 
nation and  the  diurnal  variation  for  the  time  required  must  be 
taken  into  account ;  the  former  correction  will  probably  not  ex- 
ceed, in  any  case,  one  minute,  and  the  latter  may  amount  in  sum- 
mer, in  maximo,  to  minus  or  plus  six  minutes,  and  in  winter  to 
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minus  or  plus  three  minutes,  numbers  whicTi  were  derived  from 
Prof  Bacne's  discussion  of  the  Philadelphia  observations.  Tha 
tables  will  also  answer,  for  intermediate  places,  for  whieh  they 
furnish  the  necessary  data  of  interpolation. 

It  is  proper  to  state  that  the  present  formulae  should  be  con- 
sidered as  liable  to  future  changes  and  improvements  depending 
on  the  accumulation  of  additional  observations,  and  it  is  hardly 
necessa^ry  to  state  that  their  number  also  may  hereafter  be  con- 
siderably increased  by  the  accession  of  new  material.  The 
utility  of  a  publication  of  tables  showing  the  declination  for 
every  tenth  year  was  suggested  by  Mr.  T.  B.  Brooks.  In  the 
numerical  calculations  I  was  assisted  by  Mr,  G.  Rumpf  of  the 
Computing  Division. 

F'crmuleB  expreising  the  secular  change  of  the  magnetic  declination  {commonly  called 
variation  of  the  magnetic  needle)  used  for  calculating  the  ttdndar  values. — Group 
1.  Stations  between  Portland^  J/Jp.,  arid  Williamsburg,  Va. 

A  positive  sign  of  D  indicates  west  declination,  a  negative  sign,  east  declination. 
n  equals  the  number  of  years  (and  fraction  of  a  year)  from  1830;  poeitive  for 
years  after  and  negative  for  years  before  this  epoch.  Ijongitades  are  reckoned 
from  Greenwich. 


rs^: 


Localiiy. 


LaL  .Loa)?. 


Burlington,  Vt.      44  27 18  10  i?=+ 11-65 -4-10 cos (l-80n+86)+0  21  cos 

I  (7®-2»+290®) 

Portland,  Me.  43  89  70  16  I>=-|- 10*70 -2-68 cos  (l-83»+87) 
Portsmouth,  N.H  43  05  70  43  2>=:+10 20— 2-46 cos(l-87n-h72) 
Rttthmd,  Vt.  13  36  72  65Z>==-i-  9  89-8  66co8(V5n4-46) 

Cambridge,  Hass.  42  28  7107  2>=+  9-66--2-78cos(l-86n+71)+0*22  cos 

I  (2<>-7n+220°) 

N'ewboryport,  Ms.  42  48  70  49  D=+  9-66— 2-66  cos  (l-4n-f-78) 
Boston,  42  20  71  02  2)=-}-  916-2-56  cos(l-39n-|-76)-f-0-22  cos 

I  (80-6n+222<') 

Providence,  E.  L    41  5071  24 2)=+  9ll-2-99coB(l-46n+58)+0-19  cos 

I  (7°-2»+246«) 

Hartford,  Conn.      4J  46  72  40  2>=+  8-60-3-69  cos  (l-25n-|-45) 
N'ew  Haven,  Conn.  H  17  72  65  Z)=-f  813-8-49cos(l-83n-f39) 
A.lbany,  N.  Y.        42  89  73  43  Z)=-f  7-66-2-74co8(l-42n+62) 
Oxford.  N.  Y.         42  27,75  42  Z>=-f  6-66 -8-69  cos  (l-8n+40) 
N'ew  York,  40 48 74 00  Z>=+  647 - 2-32 cos (l-6n+66) 

Philadelphia,  39  58  76  10  2>=+  6  87  -844  cos  (I  6n-f  89) 

Hatboro*  Pa.  40  07,76  08  D=+  6-28  - 8*28  cos  (l-64»+47H-0-22  cos 

(40-ln+S47<>) 
Baltimore,              39  1676  85  Z>=-f  2-70- 2*26 cos (l-6n+49) 
Washmgton,  D.  C.  38  5377  00  Z)=+  2-42-20cosf l-6n-|-49) 
Wmiamsburg,  Va.  37  1676  40|Z>=-t-  2-22-2-6co8(l-5yi+22) 


The  following  table  contains  the  number  (n)  of  observations 
(single  or  combined)  upon  which  each  formula  is  based ;  the 
probable  error  (EJ  of  an  observation  expressed  in  minutes,  as 
a  measure  of  the  degree  of  accuracy  with  which  the  observations 
are  represented ;  the  epoch  of  the  last  minimum  of  west  decli- 
nation (or  of  maximum  east  declination)  together  with  the  least 
west  declination  (greatest  east),  and  lastly,  the  annual  variation 
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for  the  years  1840, 1850,  and  1860,  expressed  in  minutes.'  The 
positiye  sign  expresses  west  dedination  increasing  (east  dimin- 
ishing). 


Locality. 

ft 

Bo 

Epoeb  of  min. 
\V.  decl'o. 

I^ait 
W.  decl»n. 

Annual  change. 

•1840 

•I860 

«1860 

BorliDgtOQ,  Yt. 

9 

±5 

1818 

+7-4 

+4-1 

+8-4 

+4-'6 

Porlland,  Me. 

a 

14 

1765 

+81 

+8-6 

+8-4 

+80 

PorUmouth,  N.  H. 

4 

10 

1777 

+7-7 

+8-5 

+86 

+8-2 

Eutland.Vt. 

4 

18 

1800 

+6-2 

+4-9 

+6-6 

+6-^ 

22 

12 

1782 

+6-9 

+4-8 

+4-8 

• . .  • 

Newbaryport,  Mbm, 

4 

12 

1774 

+70 

+8-7 

+2-6 

+ST8 

Boston, 

8 

10 

1782 

+6-7 

+4-5 

+4-8 

+8-7 

Providence,  R.  L 

80 

1779 

+••1 

+5'8 

+8-8 

+80 

Hartford,  Conn. 

6 

14 

1794 

+5-0 

+4-0 

+4-4 

+4«6 

New  Haren, 

14 

10 

1801 

+4-6 

+8-8 

+4-4 

+4-7 

Albany,  N.  Y. 
Oxford,  N.  Y. 

10 

1787 

+4-9 

+8-9 

+4-0 

+8'9 

10 

11 

1799 

+80 

+40 

+4-6 

+4-9 

New  York, 

18 

18 

1796 

+41 

+8-7 

+8-9 

+2-8 

Philadelphia, 

11 

16 

1805 

+1-9 

+4-7 

+5-8 

+6-4 

Hatboro,  Pa. 

18 

1796 

+1-8 

+4-2 

+4-8 

+4-4 

Baltimore, 

8 

18 

1798 

+0'6 

+8-2 

+8-4 

+8-4 

Washington,  D.  C, 

6 

8 

1798 

+0-4 

+2-8 

+81 

+81 

Williamsburg,  Va. 

8 

16 

1815 

-.0-4 

+2-4 

+8-2 

+8-7 

Tible  of  magnetic  deelituUioM  J^or  eighteen,  etatione  forming  group  1,  on  or  nemr  the 
northeaetem  eoaet  of  the  United  Statee,  between  the  yeare  1680  and  1860.  Weai 
declination  ie  indieeOed  hy  a  plut  eian,  eaet  dedinatum  hy  a  minut  eign,  emdU 
expreeeed  in  degrees  andfraetione  of  a  degree. 


i 

i^ 

h 

is 

fi 

fj 

I 

^•4 

li 

>* 

CQ 

P-* 

P4 

Z 

m 

O 

o 

o 

o 

0 

o 

o 

o 

o 

1680 
1690 
1700 
1710 

+  9-9 
9-4 

9*0 

+10-4 
9-6 
8-9 
8-8 
7-7 
6-9 
6-8 

1720 
1730 
1740 
1760 
1760 
1770 

8-8 
8-4 
7-9 
7-6 
7-2 
7-0 

+"  70 

8-8 

7-8 
7-4 
7-2 
70 
6-t 

.  • . .  • 

+  8-1 
81 

+  7-8 

1780 

8-8 

7-7 

6-9 

7-0 

6-8 

61 

+6-« 

1790 

+  7-8 

8-6 

7-9 

+6-8 

6-9 

7-2 

6-8 

68 

6-0 

1800 

7-6 

8-9 

.81 

6-2 

7-1 

7-6 

7-0 

6-4 

6-0 

1810 

7-8 

94 

8*6 

6-8 

7-6 

7-9 

7-8 

6-6 

6-2 

1820 

7-6 

100 

8-9 

6-7 

8-0 

8-4 

78 

6-8 

6-6 

1830 

880 

10-6 

9-4 

7-8 

8-68 

90 

8-41 

7-46 

61 

1840 

9-07 

11-2 

100 

81 

9-28 

9-6 

918 

8*88 

6-7 

1860 

9-69 

11-8 

10-6 

8-9 

10-0 

10-8 

9-88 

9-14 

7-4 

1860 

+10-80 

+12-8 

+11-2 

+99 

+ 

+10-8 

+10-66 

+  9-68 

+8-1 

Digitized  by 


Google 


C.  A.  SchoU  en  Magnetic  Declination. 


i 

i 

i 

s 

1 

1 

i 

l3d 
1^ 

1^ 

1 

1 

1^ 

n 

1" 

¥ 

O 

o 

o 

.    o 

o 

o 

o 

0 

o 

1680 
1690 
1700 
1710 
17«0 
17B0 
1740 
1750 
1760 
1770 
1780 
1790 

+8-8 
8-7 
8'5 
80 
7-6 
70 
6-4 
5-8 
'5-2 
4-7 
4-4 
4-2 

+'8-8 ' 
8-4 
7-9 
■  7-1 
6-8 
6-8 
4-4 
8-5 
2-8 
2-2 

+8-5 
8-8 
7-9 
7-5 
7-0 
6-8 
5-6 
4-7 
8-8 
2-9 
2-2 
1-8 

+4-8 
+4-8 

• 

+61 
5*5 
5-0 
4-8 



+  1-2 
+0-7 
+0-2 

+80 

1800 

4-6 

•••••• 

8-0 

4-2 

20 

1-8 

••■••• 

+0-4 

-0-2 

1810 

4-7 

+5-4 

81 

4-8 

1-9 

21 

-HW 

0-5 

-0-4 

1820 

5-0 

5-8 

8-4 

4-7 

2-2 

2-6 

0-8 

0-8 

-0  4 

1880 

5-4S 

6-8 

8-82 

516 

2-70 

8-20 

1-2 

11 

-0-2 

1840 

5-98 

70 

4-48 

5-78 

8*41 

8-89 

1-7 

1-5 

+01 

1850 

6-71 

7-7 

515 

6-87 

4-25 

4-61 

2-4 

20 

-fO-6 

1860    4-7-46 

+8-8 

+6-96 

+701 

+519 

+5-82 

+2-» 

+2-6 

4-1-2 

NoU. — At  Cambridge,  Mass.,  the  obseiTations  after  1 855  require  farther  examin- 
ation. At  Williamsboi^p^,  the  values  between  1700  and  1770  were  not  considered 
auffidentlj  reliable  for  insertion.  The  expression  for  Baltimore  depends  for  length 
of  period  and  time  of  minimum  on  the  Washington  formula. 

The  total  number  of  observations  upon  which  the  tabular 
values  and  the  formulsB  are  based  is  180,  the  average  numbe^ 
of  any  one  station  is  10,  and  the  average  probable  error  of  any 
aiiiffle  representation  is  ±11'. 

If  we  arrange  the  stations  geographically,  we  find  that  at  the 
eastern  stations  the  minimum  (west)  declination  occurred  earlier 
than  at  the  more  western  and  southern  stations ;  thus,  from  six 
stations  between  Portland  and  Providence  it  occurred  about  the 
year  1777 ;  in  the  Connecticut  and  Hudson  valleys  and  along 
the  sea-coast  as  far  south  as  Washington,  the  year  of  the  mini* 
mum  does  not  differ  much  from  1797 ;  Williamsburg  in  Virginia 
gives  1815.  Th&  transition  as  we  pass  from  the  New  England 
states  is  somewhat  abrupt,  but  too  well  marked  to  be  accidental. 
Extending  the  investigation  farther  north,  I  find  for  Quebec, 
Canada,  the  year  of  the  minimum  1769 ;  going  farther  west  we 
find  that  at  Toronto  it  must  have  occurred  before  the  year  1842, 
and  at  York  Port,  Hudson  Bay,  I  find  the  year  1842  (as  already 
ascertained  by  General  Sabine,  afl»r  the  receipt  of  Capt.  Blakis- 
ton's  observations  of  1857).  This  latter  station  is  nearly  half- 
way across  the  continent,  and  if  we  proceed  to  the  western 
coast  we  find  that  the  eastern  declination  there  has  not  vet 
reached  its  maximum  (equivalent  to  a  western  minimum),  but 
it  is  highly  probable  that  it  will  reach  it  before  the  close  of  the 
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present  century. .  The  present  reverse  or  western  motion  of  the 
isogonic  lines  m  our  eastern  states  which  commenced  about  the 
year  1777  will  gradually  be  communicated  to  the  more  westerly 
stations,  and  will,  it  is  highly  probable,  be  participated  in  our 
western  coast  before  or  at  the  close  of  the  present  century,  the 
direction  of  the  motion  in  this  latter  locality  being  at  present 
still  to  the  eastward  and  southward,  though  with  a  diminishing 
rate  (see  p.  235  of  C.  S.  report  of  1856). 

The  following  equations  constructed  for  the  two  northemmoat 
stations  may  be  added  here : 

York  Fort,  Hudson  Bay,  i>=+  6°-l   -14«''2  cos  (l^-6n+840*^) 
Quebec,  Canada,  D=i+12  -84-   3  -7  cos  (1  -en-j-  97  ) 

The  second  group  comprises  the  stations  on  the  southern  por- 
tion of  the  Atlantic  coast  and  Gulf  coast ;  only  three  in  number, 
to  which  have  been  added  some  stations  located  further  south. 


ChrouplL 

Southern  Statioru, 

No. 

Localitj. 

Lat 

I/)ng. 

MagneUc  decllnatloo. 

1 
2 
8 

Charleston,  S.  C. 
Savannah,  Ga. 
Mobile,  Ala. 

•    t 
32  46 
82  06 
80  41 

19  61 
8105 
88  02 

i)=-2-12-202  COS  (l*66n+66) 
/)=-2-95-l-24  COS  (l-5n+20) 
2)=-6-6   -077co9(l-6n+16) 

Locality. 

n 

Bo 

Epoch  of  max. 
eoat  declinatiun. 

Mrx.  east 
declinatiun 

Annual  change.             | 

1840 

I860 

J860_ 

+8-2 
+1-8 
+11 

Charleston,  8.  C. 
Savannah,  Ga. 
Mobile,  Ala. 

6 

4 
6 

±9 
12 
12 

1794 
1817 
1820 

• 
-41 
-4-2 
-7-8 

+8-1 
+  1-1 
+0-7 

W2 
+1-6 
+0-9 

Proceeding  in  a  southerly  direction  the  next  station  discussed 
outside  of  the  boundaries  of  the  United  States  is  Havana,  Cuba, 
lat.  23°  09',  long.  82°  22',  for  which  place  I  found  i>=-4°-82 
—145  cos  (1-371-1-26°)  with  1810  as  the  year  of  maximum  east 
declination.  The  values  collected  for  Jamaica  were  not  dis- 
cussed, but  the  nine  values  I  was  able  to  obtain,  will  be  found 
in  the  appended  record.  For  Panama,  New  Granada,  lat.  +8® 
57',  long.  79°  29',  the  southernmost  station  discussed,  I  find 
i?=-6°-9-l°-04  cos  (l-27i+74°),  an  equation  satisfying  the  ob- 
servations, but  not  considered  as  preferable  to  the  following  ex- 
pression, J9=-5°-57-2°-21cos  (l'2n+34:°),  which  supposes  the 
maximum  to  occur  in  1802. 

Going  westward  and  northward  I  found  for  Vera  Cruz,  Mex- 
ico, lat  19°  12',  long.  96°  09',  i?=-4°-2-5-04:CO9  (lln+7°), 
with  the  maximum  east  declination  in  1824. 

The  following  table  has  been  calculated  from  the  preceding 
equations : 
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Year. 

Chartostoo,  &  C. 

Savannah,  Ga. 

Moblte,  Ala. 

1770 

.8-7 

• 

o 

1780 

-40 

•  •  •  • 

.... 

i7yo 

-41 

.... 

1800 

-fl 

-41 

-71 

1810 

-4-0 

-4-2 

-7-2 

1820 

-8-6 

-4-2 

-7-8 

1880 

-82 

-41 

-7-2 

1840    \ 

-2-8 

-4  0 

-71 

1860 

-2-2 

-8-7 

-7-0 

1860 

-1-7 

-8-6 

-6-8 

The  following  formulsB  for  stations  of  the  western  coast,  be- 
tween  San  Diego  and  Cape  Disappointment,  forming  group  8, 
have  been  copied  from  p.  284  of  the  report  for  1856. 


Na 

Locality. 

Lat 

ILoDCl 

San  Diego, 

o     , 
82  42 

lf7  18 

/fc=-12  l7-0O19n-HH)0018n» 

MoDtcrej, 

86  88 

12164 

D=  -1419  -0-060n-HK)0047n« 

Saa  Fnuici80(s 

87  48 

122  27 

D=-16l4-0^28ii-HHK)026n« 

Cape  Mendodno, 

40  26 

124  22 

Z>=-16-29-0K)29« 

46  17 

124  02 

2>=-19-66-0-019» 

The  total  number  of  observations  used  for  the  construction  of 
the  above  formulsB  is  21,  the  greatest  number  for  any  one  sta- 
tion being  6,  the  least  3,  the  average  probable  error  of  any  sin- 
Sle  representation  is  :i=12'.  The  annual  change  (increasing  east 
eclination)  may  be  taken  the  same  for  all  stations,  viz.,  in 
1840,  -l'-6,  in  1850,  -l'-2,  in  1860,  -0'-8. 


Tear. 

dan 
Diega 

Monterey. 

San 
Franciaca 

Cape 
Meodoclna 

Cape  Diiap- 
pofntmenL 

o 

o 

o 

o 

o 

1790 

-111 

-11-4 

-18-6 

-151 

-18-9 

1800 

11-4 

12*8 

141 

16-4 

191 

1810 

11-7 

180 

14*6 

16-7 

19-8 

1820 

1^0 

18-6 

14-8 

16-0 

19-6 

1880 

12-2 

14-2 

161 

16-8 

19-7 

1840 

12-8 

14-6 

16-4 

16-6 

19-8 

1860 

12-6 

16-0 

16-6 

16-9 

20H) 

1860 

-12-6 

-16-8 

-16-8 

-17-2 

-20-2 

The  next  station  discussed,  south  of  California,  is  San  Bias, 
Mexico,  lat.  21°  82'  N.,  long.  105°  16'  W.  of  Gr.,  which  gave 
the  following  expression  (see  p.  234,  C.  S.  report  for  1856), 

i>=  -  8°-63  -  0042n  -0-0003  In^, 
which  equation,  when  compared  with  those  above,  shows  a  re- 
versal in  the  sign  of  the  coefficient  of  n«  or  an  opposite  curva- 
ture. The  annual  easterly  increase  at  San  Bias  in  1850  accord- 
ing to  the  above  formula  was  3''3.  This  station,  however,  is 
already  within  the  area  of  the  peculiar  form  of  the  isogenic 
lines,  which  position  may  possibly  render  an  immediate  compar- 
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isoQ  impracticable.  The  station  Sitka,  in  Bussian  America,  is 
the  next  place  discussed  north  of  Washington  Territory.  I 
find  for  it  the  approximate  formula, 

2>=-28M2-.0-0607n-.0'00025»a. 
It  depends  for  its  latest  declination  (1858)  on  the  tabular  value 
assigned  by  Mr.  Evans  on  his  late  map  of  the  lines  of  equal 
magnetic  variation  reduced  to  1858. 

Becord  of  aU  observed  decimations  made  use  of  in  the  above  paper^ 
not  heretofore  pvblished  in  the  U.  S.  Coast  Survey  reports. 

The  following  record,  containing  only  additional  observations, 
we  have  to  consult  the  preceding  reports  of  1854,*  1855-'56, 
and  '58,  if  we  desire  to  collect  all  results  which  may  have  been 
used  at  any  one  station.  The  stations  are  arranged  geographi- 
cally, commencing  with  the  northern  and  eastern  stations  and 
concluding  with  the  stations  on  the  western  coast.  2?=  observed 
declination. 

York  Fort,  Hudson  Bay. 

From  the  Proceedings  of  the  Royal  Society  of  London  for  Jannaiy  Y, 

1858,  by  Major  Gen.  Sabine. 

1725,  J5=:19°00'W.  Capt  Middleton. 

1787,  5  00    "  Hansteen's  map. 

1819,  Sept,  6.  00  E.  Sir  J.  Franklin. 

1843,  July,  9   25  "  Capt  Lefroy. 

1867,  Aug.,  7 .  37  «  CapL  Blakiston. 

Quebec,  Canada. 

1649,  2>=16^00'W.  P.  Breasau,- Hansteen's  Erdmag'a,  Bar- 

low Cycl.  Met. 

1686,  15   30  «  DeHayes,  «  "  " 

1810,  11   00  "  Becquerel,  traits  da  magnetisme. 

1814,  11   50  "  Kent,  Becquerel  trait6  du  magnetisms. 

1881,  13   38   «  Bayfield,    "  «•     «  " 

1842,  14  12   «  Capt.  Lefroy. 

1859,  July,  16   17  "  Chas.  A.  Sohott,AB8t.  U.S.  Coast  Surrey. 

Burlington,  Vt. 

See  former  observationa  in  1855  report,  pp.  326-337. 

1837,  2>=  8^45'W.    Prof.  Benedict. 

1840,  9  42  *'      J.  Johnson,  Thompson's  Hist  of  Vermont. 

1845,  June,  9   22  "•      Dr.  J.  Locke,  Smiths.  Contrib.  to  Knowl- 

edge, vol.  iii,  1852. 
Portland,  Me. 

1763,  i)=  7°  45'  W.    J.  Winthrop,  Sill's  Journal,  xxxi?,  1838, 

Prof.  Loomis's  collection. 

1775,  8  30  <*      J.  F.  DeBarre's  Atlantic  Neptune,  Lon- 

don, 1781. 

*  The  table  of  the  dedioations  in  that  report  is  reprinted  and  enlarged  in  the 
report  of  1856. 
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1845,  June,  11   28  *<      Dr.  J.  Locke,  Smiths.  Contrib.  to  Knowl- 

edge, vol.  iii,  1852. 
1859,  July,  12  20  <«      Chas.  A.  Schott,  AbsU  U.  S.  Coast  Survey. 

See  also  0.  S.  report  of  1856,  p.  215. 

Porimouth,  iT.  B. 
1771,  ^=  7®46'W.    Holland,  Sill's  Journal,    xx»y,    1888, 

Prof.  Loomis's  collection. 
1771,  7   48  «      Holland. 

1775,  7  45  '^      J.  F.  DeBarre's  Atlantic  Neptune. 

1859,  July,  11   15  "      Chas.  A.  Schott,  Asst  U.  S.  Coast  Survey. 

See  also  C.  S.  report  of  1856,  p.  215. 

RuUand,  VU 
1789,  April,  2)=:  7<^  08'  W.    Dr.  Williams,  Sill's  Journal,  xvi,  1829. 

1810,  May,  6  04  "        "  "  «         "         a       a      ' 

1811,  Sept.,  6  01   «        **  "  «         "         "       « 
1859,  July,              9  49  '^      Chas.  A.  Schott,  Asst  U.  S.  Coast jSurvey. 

CamMdg€y  Mass. 
See  pp.  317-318  of  C.  S.  report  of  1855,  also  C.  S.  report,  1856,  p.  222. 
1845,  June,    i>=  9®  32'  W.    Dr.  J.  Locke,  Smiths.  Contrib.  to  Knowl- 
edge, vol  iii,  1852. 

1855,  May,  10  54-6  <«     W.  C.  Bond  (in  a  letter  to  Supt  of  C.  S.) 

1856,  May,  10   50-8  «*  *'  "  «  « 
1856,  July,           10  06    **     Karl  Friesach,  Imp.  Acad,  of  Sciences, 

Vienna,  vol  xxiz,  1858. 
Hote, — ^More  recent  observations  still  require  examination. 

Netohuryportf  Mass. 
1775,  i>=  6*'45'W.    J.  F.  W.  DeBarre's  Atlantic  Neptune. 

1781,  7   18  "      Dr.  Williams,  Sill's  Journal,  xxxiv,  1888, 

Prof.  Loomis's  collection. 
1859,  July,  10  58  «      Chas.  A.  Schott,  Asst  U.  S.  Coast  Survey. 

See  also  C.  S.  report,  1856,  p.  215. 

Boston^  Mass. 
See  C.  S.  report,  1855,  pp.  316,  317-337. 

PromdeneSf  R.  I. 
See  C.  S.  report,  1855,  pp.  307,  308,  309,  337. 
Hartfordy  Conn. 

Dr.  Williams,") 

Asher  Miller,     Prof.  Loomis's  collection 
N.  Goodwin,    >     in  Sill's  Journal,  vol 
""  xxxiv,  1838. 

u 

An  interpolated  value  from  observaUona 
at  Springfield    and  New  Haven  in 
1859  and  1855. 
Hiw  Sdiwif  Chnn. 
See  C.  S.  report,  1855,  pp.  319,  320,  337. 

Albany,  IT.  T. 
1847,  Nov.,    Jhs  7^  35'  W.    Regent's  report  (geological  survey). 


1786, 

Dss 

6°  26'  W, 

1810, 

4  46   " 

1824, 

6  46    " 

1828, 

6   08    « 

1829, 

6  08   " 

1869,  July, 

8  04   « 
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1856,  Sept,  8  85   '^      Earl  Friesach,  Imp.  Acad,  of  Science, 

Vienna,  vol.  zziz,  1858. 
See  also  C.  S.  report,  1855,  pp.  828-337,  and  C.  S.  report,  1858,  p.  191. 

Oxford,  K  Y. 
The  following  observations  marked  E.  6.  W.  C.  are  from  a  letter  of  Mr. 

K  B.  W.  Call  to  the  Superintendent  C.  S.  Dee.  22, 1858. 
1792-95,        D=i  8^  00'  W.    E.  B.  W.  C. 
1817,  3   00   «  " 

1828,  July,  4   30    "  " 

1834,  Oct,  3   52   '<      Regent's  report,  Sill.'sJoar.,  xzzir,  1888. 

1836,  Oct,  4   09    "  **  •*  '•  u  u 

1838,  July,  4  30   «  "  «     observed  at  Guilford. 

1849,  Nov.,  5   11    "      E.B.W.C. 

1857,  April,  5   44    "  « 

1858,  Feb.,  5   47    «  « 
1858,  D.ec.,              6   50    «              " 

I^etD  York. 
See  0.  S.  report  of  1855,  pp.  320,  321,  833,  and  337,  also  C.  S.  report, 

1866,  p.  217. 

Philadelpkia. 
See  0.  S.  report  of  1855,  pp.  813,  314,  and  337. 

Hathoro\  Pa, 
See  0.  S.  report  of  1858,  pp.  192,  193, 194,  and  195. 

Baltimore^  Md. 

1808,  i>=  0®  10'  to  15'  W.    D.  Byrnes,  vol.  xviii,  1830,  SilUs 

Journal. 
See  also  C.  S.  report,  1856,  pp.  219,  227,  also  0.  S.  report,  1858,  p.  191. 

WaMngUm,  D.  C. 
See  C.  8.  report,  1858,  pp.  195, 196, 197. 

WilliarMburg,  Vd. 
1694,  D=z  5®  00'  W.    Sill's  Journal,  vol.  xxxiv,   1838,   Pro£ 

Loomis's  collection. 
1780,  0  50    "  "  "  "  **  " 

1809,  0   33  E.  «  «  «  "  " 

1856,  Aug;,  1   04  W.    Deduced  from  observations  at  Petersburg, 

Old  Point  Comfort,  and  Norfolk. 
Charleston^  S.  C. 

1857,  April,   i)=  1^  56'  E.    Derived  from  observations  at  Savannah  in 

1852  and  1857. 
See  G.  S.  report,  1855,  pp.  322,  323. 

Savannah^  Oa. 
1817,  i)=  4^  00'  E.    Becquerel  trait6  du  magnetisme. 

1838,  5   05    "<     Silliman's  Journal,  xxxiv,  1840. 

1839,  3   31    "  «  «  «         " 

See  also  0.  S.  report,  1856,  p.  220,  and  C.  S.  report,  1858,  p.  192. 

Mobile,  Ala. 
See  a  S.  report,  1855,  p.  323,  also  C.  S.  report,  1858,  p.  192. 


Digitized  by 


Google 


C.  A.  Schott  on  Magnetic  Declination. 


S45 


Havana^  Cuba. 
See  C.  S.  report,  1855,  p.  324. 
1857,  Jan.,     i>z=  6M5'E. 

Jamaica^  W.  Indies. 
1732,     i)=  6**  to  6°  05' R 


£arl  Friesach,  Imp.  Acad,  of  Sciences, 
Vienna,  vol.  xxix,  1858. 


1780-93, 

6  50 

u 

1791-92, 

6  45 

C( 

1819, 

4  50 

•u 

1821, 

4  50 

(( 

1822, 

4  54 

u 

1832, 

5  13 

(( 

1833? 

4  40 

(( 

1840? 

4  00 

(( 

1857,  March, 

3  40 

u 

J,  Harris  at  Black  river,  in  March  and 

April.    Phil.  Trans.,  1733. 
J.  Leard,  map  of  Port  Royal. 


Panama^  New  Chranada. 

1775,  Nov.,  D=i  7°49'E 
1791,  Dec.,  7  49  " 
1802,  8  00  « 
1822,  7  00  « 
1837,  7  02  " 
1849,  6  55  " 
See  also  C.  S.  report,  1856,  p.  223, 

Vera  Cruz,  Mexico. 
1726-27,        i>=  2°15'E. 
1769,  6 

1769,  March,  6 

1776,  7 
1815,  10 
1819,  April,            9 


DeMackau,  Becquerers  traits  da  magnet- 
isme,  Paris,  1846. 

DeMayne,  "  " 

Owen,  "  ** 

Foster,  "  " 

From  a  map. 

Gen.  Sabine's  isogenic  map  of  the  Atlantic 
Ocean. 

Karl  Friesach,  Imp.  Acad,  of  Sciences,  Vi- 
enna, vol.  xxix,  1858. 


40  « 
28  « 
30  « 
87  " 
16  « 


Encycl.  Brit. 


Hall,  BecquerePs  trait6  du  magnetisme. 

Sir  E.  Belcher. 

Major  Emory  (Mexican  Bound.  Survey). 


J.  Harris,  Phil.  Trans.  R.  S.  anno  1728. 
Encyc.  Brit.,  7th  edition,  1842. 


Don  Ulloa,  Encyc.  Brit. 
Malony. 
Wise. 
See  also'C.  S.  report,  1856,  p.  214. 

San  DiegOf  Monterey^  San  Francisco  and  Cape  Mendocino^  California^ 
and  for  Cape  Disappointment^  Washington  Territoryj  see  C.  S.  report, 
1856,  pp.  228  to  235. 


Siika^  Russian  America. 
1804,  i)=26°45'E. 

1824,  27    30  " 

1829,  28    19  " 

1858,  30   00  « 

WashlDgtoD,  D.  C. 


Ko'£$'    f  Becqnerel'8  trait6  d«  znag- 
From  Evans'  map  of  isogenic  lines  for  1858. 
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Art.  XXX. — Caricography;  by  Prof.  C.  Dewey. 

(Continued  from  vol.  xxriii,  p.  282,  Second  Series.) 
No.  260.     Carex  argyranthay  Tuckerman. 

Spica  coraposita ;  epiculis  4-8,  ovato-rotundis  vel  obovatis  sub-approz- 
imatis  alternis  albis,  inferiore  subremota,  superne  staminiferis,  squamosi- 
bracteatis,  distigmaticis ;  fructibus  ovatis  compressis  erectis  vel  Bub-pamlis 
nervoeis  margine  membranaceo-alatis  viridibus  acuminato-rostratis  brevi- 
bifidis,  squamam  membranaceam  albam  lanceolatam  aequantibus. 

Culm  1-^3  feet  bigb,  smootb,  lax,  recliniDg,  and  twice  longer  than  the 
leaves;  spikelets  nearer  above  and  white;  fruit  margined  or  winged 
widely  for  its  length  and  width ;  light  green. 

Rocky  Woods,  Amherst  and  Sunderland,  Mass. ;  Prof.  Tuckerman^  by 
whom  the  plant  and  his  description  have  been  kindly  presented.  It  is 
related  to  C.  Deweyana,  and  the  white-glumed  family,  silver-flowered^ 
according  to  its  name,  but  appears  to  be  new  and  distinct ;  discovered  the 
last  season. 

iVbte.  C.  JRugeliana,  Eunze,  suppl.  to  Schkuhr,  No.  66,  p.  189,  is  (7. 
aestivalis,  Curtis,  according  to  Boott,  Illust.,  p.  54,  No.  183.  C,  miser^ 
Buckley,  in  this  Journal,  vol.  xlv,  p.  173,  and  vol.  xlviii,  p.  140,  is  con- 
sidered by  Dr.  Boott  to  be  C.  juncea,  Willd.  System,  Veg.,  1826,  No. 
226.  See  Boott,  Lin.  Trans,  vol.  xx,  p.  116,  and  Illust.,  p.  65.  The  do- 
scriptions  of  Willd.  &  Kunze  sustain  this  conclusion  of  Dr.  Boott^ 

261.     Cpaludosay  Goodenough.    Schk.  fig.  103. 

Spicis  pistilliferis,  2-4,  ssepe  3,  cylindraceis  erectis  oblongis,  arct^ 
floriferis  sub-approximatis,  supenoribus  sessilibus,  inferiore  saepe  longo- 
pedunculata  vix  vaginata  inferne  attenuata  et  hinc  sublaxiflora,  altemada 
et  foliaceo-bracteatis ;  perigyniis  (fructibus)  ovatis  in  breve  rostrum  biden- 
tatum  attenuatis  vel  ovalibus  acuminatis  brevi-rostratis  distinct^  et  multi- 
nervosis  subcompressis  subglabris  tristigmaticis,  squamam  angustam 
lanceolatam  aequantibus  vel  Tanceolata  cuspidata  brevioribus. 

Culm  1^2  feet  high,  erect,  triquetrous,  scabrous  above,  longer  than 
the  rough-edged  leaves,  with  leafy  bracts  equal  to  or  surpassing  the  culm. 
Varies,  like  the  European  plant,  in  the  length  and  thickness  of  its  spikes, 
and  in  its  glumes  or  scales. 

iN^ear  Boston— TFVn.  Boott,  Esq.,  in  1869,  probably  introduced  not 
many  years  sincia.    Common  in  England,  Germany,  and  Sweden. 

262.     C.  monile,  Tuckerman.    Boott,  Illust.,  No.  71. 

Spicis  staminiferis,  2-4,  longis,  cylindraceis,  gracilibus  cum  squama 
longo-lanceolata ;  pistilliferis  2,  rar6  1,  oblongo-cylindraceis,  subremotis, 
brevi-pedunculatis,  sub-densifloris,  infima  interdum  basin  attenuata  sub- 
nutante,  foliaceo-bracteatis  vix  vaginatis;  fructibus  globosis  vel  ellipsoideis 
inflatis  brevi-rostratis  bidentatis  glabris  multi-nervatis  stramineis  cum  ore 
rostri  8ub-obliquo,  squama  angusta  oblonga  lanceolata  sub-duplo  longi- 
oribus. 
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Cttlm  15-30  inches  high,  erect,  triquetrous,  longer  than  the  leaves; 
bracts  surpassing  the  culm,  bright  3'ellowish  green. 

In  marshes,  not  abundant,  N.  England — Tuckerman;  Rhode  Island — 
Olney  ;  New  Jersey,  Ohio  and  westward. 

Note  1.  The  Carex,  No.  19Y,  vol,  xlix,  p.  47  of  this  Journal,  accident- 
ally misnamed,  is  C.  Vaseyi,  Dew.,  of  which  No.  107  contains  the  accu- 
rate description.  From  the  preceding,  C,  moniUy  Tuck.,  the  fruit  is  very 
different,  being  ovate,  long-conic,  subtriquetrous-inflated,  ^abrons  and 
scabro-rostrate.  C  Vaseyi  is  the  plant  referred  to  by  Dr.  Koott,  Dlust, 
No.  71,  as  different  from  C7.  vesicaria  and  C,  fnonile,  but  not  named  by 
him  among  those  sent  him  from  Penn  Yan,  N.  Y.,  by  Dr.  Sartwell.  The 
reference  of  No.  197  above  to  No.  71  in  the  Illust.  is,  of  course,  an  over- 
sight    The  correction  on  197  is  (7.  Vaseyi^  Dew. 

Note  2.  C.  bullata,  Schk.,  Fig.  166,  described  in  this  Journal,  vol.  iz 
p.  71,  1825,  from  living  specimens,  and  named  from  its  (ball-shaped) 
nearly  globose  fruit,  seems  to  me,  as  it  does  to  Carey  in  Gray's  Manual, 
distinct  from  C.  cylindrical  Schw.,  and  from  the  following  number. 

263.     Cpkysema,  Dew.     C,  bullata,  Boott,  Illust.,  No.  71,  and  Carey 

(non  Schk). 

Spicb  starainiferis,  2-3,  cylindraceis,  gracilibus,  contiguis,  infima  brac- 
teata;  pistillifera  1,  interdum  2,  subrotunda  vel  oblongo-cylindracea 
perdensiflora  et  crassa  remota  et  subfulva,  infima  pedunculata  et  sub- 
nutante  vel  erecta  longi-foliacea  bracteata;  fructibus  turgid i-ovatis  longi- 
oylindraceis  rostratis  bifurcatisque,  infiatis  glabris  et  scabro-dentatis  vel 
aerratis,  squama  lanceolata  acuta  albi-marginata  longioribus  et  latioribus. 

Culm  1-2  foot  high  or  more,  firm,  slender  for  the  thickness  of  pistillate 
spike,  stiff,  triquetrous  and  often  roughish,  shorter  than  the  narrow,  fiat 
and  pnm  leaves ;  bright  green. 

Humid  meadows.  New  England  to  Pennsylvania. 

On  C.  bullata^  Schk.,  Fig.  166,  the  pistillate  spikes  are  shown  as  long 
and  loose-flowered,  and  the  fruit  globose  (ovate-globose),  inflated  abruptly, 
contracted  into  a  slender,  round,  long,  scabrous  bifurcate  beak,  with  a 
glume  about  half  as  long. 

On  the  Carex,  Boott,  Illust,  No.  39,  the  fruit  is  very  large  and  inflated- 
ovate,  with  a  conic,  tapering,  three-sided  beak,  scabrous-dentate,  forming 
thick,  dense  and  large  spikes.  If  the  figure  by  Dr.  Boott  shows  (7.  buT- 
lata,  Schk.,  then  the  fi^re  in  Schk.  is  a  palpable  caricature.  Trusting«to 
the  correctness  of  the  figure  of  Schk.,  I  may  yet  say  that  Dr.  Boott  has 
presented  a  well  known  and  distinct  form.  It  is  obvious  that  it  should 
have  another  name,  which  designates  the  inflation  of  the  fruit  or  peri- 
gynium,  like  the  other. 

264.     C.  Olneyi,  Boott,  Illust,  No.  40. 

Spicis  stamiferis,  2-4,  saepe  3,  cylindraceis  approzimatis  gracilibus ; 
pistilliferis  saepe  2,  vel  1-3,  cylindaceis  sub-crassis  densifloris  stramineis 
approximatis  plus  minus  pedunculatis,  infima  basin  tereti  laxiflora  saepe 
subnutante,  bracteatis ;  fructibus  inflati-ovatis  brevi-conico-rostratis  scabro- 
bifurcatis  nervosis  divergentibus,  squama  lanceolata  acuta  vel  cuspidata 
longioribus. 
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Culm  16-22  iuches  high,  Btrong,  obtusely  triquetrous,  scabrous  aboye, 
shorter  than  the  long  and  stiff  margined  leaves. 

Rhode  Island — Olney ;  probably  associated  with  this  group  over  the 
country.  Were  it  not  for  the  very  different  spikes,  the  fruit  would  closely 
ally  this  species  to  C,  physeina,  as  being  a  smaller  form  of  it. 

Eemark.— This  Vesicaria  group  is  of  diflBcult  determination,  and  there 
has  been  much  confusion  in  consequence.  Hoping  that  some  light  has 
shined  upon  it,  I  can  only  say  with  Dr.  Boott,  that  "  future  observation 
must  determine  in  America  the  value  to  be  afSxed  to  the  species  of  this 
group."    The  following  shows  the  group  as  here  exhibited : 

O.  monile,  Tuckerman.    Boott,  lUust.,  No.  39. 

C,  Vaaeyi,  Dew,     C,  monile,  Sart.,  Exsic.  No.  151,  and  Sill.  Joum.,  [1] 

vol.  48,  p.  47,  putting  (7.  Vaseyi  for  (7.  monile, 
C.  bullata,  Schk.    Dew.,  Sill.  Journ.  vol.  9,  p.  71  (not  Boott  or  Carey). 
O.  physenia,  Dew.     C.  bullata,  Boott,  and  Carey  in  Manual. 
C.  Tuckermanij  Boott.     Dew.,  Sill.  Joum.,  vol.  49,  p.  47.     C,  cylindriea, 

Carey. 
C,  Olnej/ij  Boott,  Illust,  and  as  above. 

As  Dr.  Boott  has  found  C.  lenticularig,  Mx.,  among  the  northern  Ca- 
rices,  it  is  now  distinguished  and  identified.  The  great  difficulty  had 
been  in  the  imperfection  of  the  description  of  Michaux.  This  is  re- 
moved by  Dr.  Boott,  which  the  younger  botanists  will  be  glad  to  see, 
and  also  the  more  complete  description. 

C,  lentkularis,  Mx.    Boott,  Illust.,  No.  76,  Fig.  77.     C.  concohr^  R.  Br. 

in  this  Journal. 

Spicis  cylindraceis  obtusis  approximatis  et  sessilibus ;  staminifera  unica, 
interdum  2,  infima  brevi,  vel  terminali  superne  saepe  fructifera ;  pistilliferis 
2-5,  vel  raro  pluribus,  foliato-bracteatis,  interdum  infeme  staminiferis, 
infima  vix  scssili ;  fructibus  ellipticis  convexo-lenticularibus,  interdum  sub- 
ovatis,  per-brevi-rostellatis  nervosis  stramineis  glabris,  squama  oblonga 
ohtusa  pallida  longioribus ;  planta  matura  concolore. 

Culm  8-14  inches  high,  triquetrous,  erect,  leafy  towards  the  base, 
leaves  about  the  length  of  the  culm,  and  sheaths  longer  than  the  culm ; 
terminal  spike  staminate,  often  only  staminate  below,  sometimes  a  shorter 
staminate  sessile  spike  near  it;  pistillate  spikes  3-4,* or  more  or  less, 
cylindrical,  erect,  the  lowest  sometimes  vaginate-bracted ;  stigmas  2 ;  fruit 
sub-ovate,  longer  than  the  oblong  obtuse  white-edged  scale  ;  whole  plant 
light  green,  nearly  of  the  same  color. 

Lake  of  Swans  and  Arctic  America,  Michaux  and  Richardton,  Yar. 
Aibi-montana,  has  fruit  less  oval,  or  ovate  and  acutish,  tapering  above, 
resembling  somewhat  C.  torta^  but  taller  than  the  Arctic  plants.  White 
Mountains,  N.  H.,  about  ponds — Tuckerman,  In  Harrison,  Me.,  about 
ponds,  in  1859 — Rev.  J,  Blake, 

Errata. — On  p.  232,  vol.  xxviii,  for  C.  gynocratia  read  C,  gynocrates. 
On  p.  231,  same  vol.,  for  vol.  xxiv,  p.  48,  read  vol.  xxvii,  p.  81,  Sec.  Ser., 
and  for  the  numbers  254,  255  and  256,  read  257,  258  and  259. 
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Abt.  XXXL — On  Numerical  Relations  existing  between  the  Equiv- 
alent Numbers  of  JElementary  Bodies  ;  by  M.  Cabey  Lea,  rhil- 
adelphia.    Part  II. 

(Concladed  from  p.  111.) 
On  Geomeiriccd  Batios  existing  betiveen  Equivalent  Numbers, 

The  First  Part  of  this  paper  was  devoted  to  the  examination 
of  relations  between  the  equivalent  numbers  of  certain  element- 
ary bodies  depending  upon  the  number  44-45,  and  it  was 
attempted  to  show : — 

1st.  That  such  relations  extend  to  nearly  all  the  elements : — 

2d-  That  the  particular  groups  collected  together  by  this  rela- 
tion consist  of  bodies  whose  properties  are  analogous,  and  that 
the  classification  is  in  harmony  with  the  distinguishing  charac- 
teristics of  the  substances  classified. 

The  first  portion  of  this  Second  Part  will  present  a  species 
of  relation  wnolly  distinct,  it  is  believed,  from  any  that  has  hith- 
erto been  pointed  out,  and  which  may  be  not  inappropriately 
termed  Geometrical  Batios,  to  distinguish  them  from  the  more 
familiar  arithmetical  relations  which  have  been  heretofore  exclu- 
sively studied  by  chemists. 

Tne  arithmetical  relations  are  susceptible  of  at  least  an  hypo- 
thetical explanation,  on  the  supposition  that  the  common  differ- 
ence in  a  series  of  elements  may  represent  the  equivalent  num- 
ber of  a  substance  as  yet  undetermined,  which,  by  its  combina- 
tions in  varying  proportions,  gives  rise  to  the  bodies  constituting 
the  successive  terms  of  the  series.  The  analogies  which  are  now 
to  be  considered  are  more  diflScult  of  explanation,  even  by  hy- 
pothesis. Their  accuracy,  sometimes  absolute,  renders  improb- 
able the  supposition  that  they  are  mere  casual  coincidences.  In 
science  it  is  not  permitted  to  neglect  facts  merely  because  we 
cannot  satisfactorily  account  for  tnem. 

The  nature  of  these  relations  consists  in  this,  that  if  we  take 
two  substances  and  examine  the  ratio  which  subsists  between 
the  numbers  representing  their  atomic  weights,  we  may  find 
in  certain  cases,  that  it  is  identical  with  the  ratio  subsisting 
between  the  atomic  weights  of  two  other  substances,  and  so  on 
through  a  considerable  number  of  elements.  The  ratio  between 
the  atomic  weights,  for  instance,  of  oxygen  and  nitrogen,  is  that 
of  four  to  seven,  so  likewise  is  that  between  those  of  zirconium 
and  potassium,  potassium  and  barium,  with  absolute  exactitude. 
What  renders  this  the  more  remarkable  is,  that  all  three  of  these 
last  substances  are  striking  exceptions  to  Prout's  law  that  the 
equivalents  of  the  elements  are  exact  multiples  of  that  of  hydro- 
gen ;  they  all  have  decimals,  zirconium  22*4,  potassium  89*2, 
barium  6b*6.    Now  the  ratio  just  mentioned  gives  these  num- 
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bers  with  their  decimals  with  perfect  exactness.  The  same  spe- 
cies of  relation  exists  between  many  other  elements,  as  will  oe 
seen  by  the  table  below  : — 

(1.) 

Oxygen-Nitrogen  Baiio^  or  that  of  Four  to  Seven. 


Atomiewts. 

c«]ealatad. 

rcMirwd. 

Nitrogen        =    14, 

fof 

14      =      8 

Oxygen 

=   8 

Barium          =  .68-6, 

\  " 

68-6  =    39-2 

Potassium 

=39-2 

Potassium      =   89*2, 

\  " 

39-2  =    22-4 

Zirconium 

=22-4 

Calcium         =    20, 

f  " 

20      =    11-43 

Magnesium 

=12 

Magnesium    =    12, 

f  " 

12      =      6-86 

Glucinum 

=7* 

Strontium      =    43-76, 

f  " 

43-75=    25 

Titanium 

=25 

Lead              =  103'5, 

♦  " 

108-5  =    69-l« 

Tin 

=59 

Antimony      =  120'3, 

f  " 

120-3  =    68-76 

Vanadium 

=68-60 

Bismuth         =  208, 

f  " 

208      =  118-84 

Antimony 

=120-8 

Mercury         =  100, 

f  " 

100      =    57-16 

Cadmium 

=66 

\  " 

57-16=    32-66 

Zinc 

=32-60 

Molybdenum  =   48, 

♦  " 

48      =    27-42 

Chromium 

=26-70 

Chlorine         =    35-6, 

♦  " 

35-5  =    20-28 

Silicon 

=21 

Fluorine        =19, 

^" 

19      =    10-86 

Boron 

=10-9t 

Boron            =    109, 

♦  " 

10-9  =      6-23 

Carbon 

=6 

It  will  be  remarked  that  mercury,  cadmium  and  zinc  are  here 
again  brought  together.  Although  four-sevenths  of  the  atomic 
weight  of  mercury  is  not  that  of  cadmium  exactly,  nevertheless 
four-sevenths  the  resulting  number  so  obtained,  viz.  67*16,  gives 
for  the  atomic  weight  of  zinc  32'66,  an  exceedingly  close  ap- 
proximation. 

The  last  three  equations  in  the  table  show  us  that  the  atomic 
weight  of  silicon  stands  nearly  in  the  same  numerical  ratio  to 
that  of  boron,  as  that  of  chlorine  does  to  that  of  fluorine,  and 
that  both  these  ratios,  especially  the  latter,  approach  nearly  to 
that  existing  between  the  atomic  weight  of  boron  and  carbon. 

Now  as  the  atomic  weight  of  boron  is  by  no  means  positively 
determined,  it  may  be  allowable  to  examine  how  £eu:  an  hypo- 
thetical number  will  fulfill  these  several  ratios.    Let  us  assume : — 


we  find : — 


Fluorine :  Chlorine : :  Carbon :  Boron 


Chlorine  35-5  X  Carbon  6 


=11-2104, 


Fluorine  19 

and  obtain  for  the  hypothetical  equivalent  of  boron  the  number 
11-21  (neglecting  the  last  decimal  figures). 

Let  us  now  examine  how  fiar  the  number  11*21  will  fulfill  the 
second  proposed  ratio,  viz. 

Carbon :  Boron : :  Boron :  Silicon 


*  Taking  Glncina  at  GaOt. 


t  See  Jahresbericbt,  1868. 
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we  have 


=20-944  :— 


(Boron  ll'21)g 
Carbon  6 
a  dose  approximation  to  21,  the  received  number. 


IfJ  therefore,  we  assume  the  atomic  weight  of  boron  to  be  a 
mean  proportional  between  those  of  carbon  and  silicon,  which  we 
may  do  by  an  alteration  certainly  within  the  bounds  of  possible 
error  in  determinations  so  far  made,  we  find  that  the  proportion 
between  the  weights  of  carbon  and  boron,  of  boron  and  silicon, 
is  the  same  as  that  between  those  of  fluorine  and  chlorine. 

(2.) 
Carbon-Nitrogen  Baiio,  or  that  of  Three-Sevenths, 

The  atomic  weight  of  Carbon  stands  to  that  of  Nitrogen  in  the 
ratio  of  3  to  7,  a  proportion  which  is  found  exactly  or  approxi- 
mately to  extend  to  certain  other  elements. 


Nitrogen 

=  14, 

*of 

14 

=    6 

Carbon 

=    6 

Fluorine 

=  19, 

?  " 

19 

=    8-14 

Oxygen 

=    8 

Iron 

=  28, 

*" 

28 

=  12 

Magnesium 

=  12 

Cerium 

=  47, 

?  " 

47 

=  20-14 

Calcium 

=  20 

Phosphorus 

=  31, 

f  " 

31 

=  13-29 

Nitrogen 

=  14 

Bromine 

=  80, 

*  " 

80 

=  84-29 

Chlorine 

=  36-6 

Ajsenic 

=  76, 

f  " 

75 

=  32-14 

Zinc 

=  32-6 

Lead 

=  103-5 

.  f  « 

103-5 

^  =  44-4 

Strontium 

=  43-76 

Cadmium 

=  66, 

?" 

56 

=  24 

2  Magnesium  =  24 

Uranium 

=  60, 

*" 

60 

=  25-71 

Chromium 

=  26-7 

(S.) 

The  proportions  expressed  by  the  preceding  tables  may  be  dif- 
ferently presented,  and  perhaps  rendered  more  striking.  As  the 
numbers  which  express  the  equivalent  weights  of  the  elements 
are  altogether  relative,  it  is  of  course  a  mere  question  of  conven- 
ience which  is  selected  as  unity.  K  in  place  of  adopting  the 
equivalent  of  one  substance,  as  that  of  hydrogen  or  oxvgen,  as 
a  permanent  unit,  we  successively  make  those  of  the  substances 
contained  in  the  right  hand  column  of  the  table  in  section  1.  our 
unit,  and  consider  the  effect  of  such  a  change  upon  the  equiva- 
lents of  the  substances  contained  in  the  left-hand  column,  we 
shall  obtain  the  following  results : 

Making  the 


equivalent  oi 

:  Oxygen 

100,  the  eq. 

of  Nitrogen 

becomes  176 

u 

Potassium 

100,    "    " 

"  Barium 

"        176 

tt 

Zirconium 

100,    «    ** 

**  Potassium 

"       176 

IC 

Titanium 

100,    «    " 

"  Strontium 

"       176 

M 

Tin 

100,    «     « 

«  Lead 

«       176-4 

u 

Vanadium 

100,    «     " 

"  Antimony 

«       174-9 

u 

Boron 

100,     •*     « 

"  Fluorine 

"       174-3 
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The  same  view  may  be  extended  to  Section  2.  Assuming  the 
atomic  weight  of  the  substances  in  the  left-hand  column  succes- 
sively as  unity,  or  one  hundred,  we  obtain  the  following  results : 

Making  the 

equivalent  of  Nitrogen  100  that  of  Carbon      becomes  42*8 

Fluorine  100      "     "    Oxygen  "       42-1 

Iron  100      "     "    Magnesium      **       42*8 

Cerium  100      "    «    Calcium  "      42-6 

&c.  <fec. 

It  is  therefore  clear  that  the  atomic  weight  of  each  substance 
in  the  left  hand  column  of  these  several  tables  bears  to  that  of 
the  corresponding  substance  in  the  right-hand  column  a  definite 
numerical  ratio,  which  is  identical,  or  nearly  so  with  that  borne 
by  the  atomic  weight  of  Any  other  substance  in  the  same  column 
of  the  same  table  to  that  of  the  corresponding  substance  in  the 
other  column. 

(4.) 

We  have  seen  that  many  elements  stand  to  other  elements  in 
the  same  relation  as  nitrogen  to  oxygen — ^many  in  the  same  rela- 
tion as  nitrogen  to  carbon.  Apart  from  these  more  general  ra- 
tios, many  elements  may  be  classed  together  in  double  or  treble 
pairs,  such  that  the  two  elements  in  one  pair  stand  to  each  other 
in  the  same  numerical  ratio  as  the  two  elements  of  a  second  or 
third  pair,  the  two  elements  constituting  each  pair  being  more 
or  less  closely  allied  to  each  other  in  properties,  though  the  pairs 
are  not  necessarily  analogous  with  those  with  which  they  are 
compared. 

For  example,  arsenic  stands  to  antimony  in  the  same  numeri- 
cal ratio  as  selenium  to  tellurium,  within  an  extremely  small 
fraction,  so  that  by  multiplying  and  dividing  we  have : — 

.    .         Tellurium  64       ,«^    *     .  ,^^« 

Arsenic  75  X  s-i — : rz  =  120,  Antimony  =  120-3, 

Selenium  40  ^  . 

So  in  like  manner  magnesium  stands  to  zirconium  in  the  same 
ratio  as  fluorine  to  chlorine : — 

Chlorine  35'5 

Magnesium  12  X  -tj; : =22*42,  Zirconium  =  22*40, 

*  ^   Fluorine  19  '  ' 

So  carbon  stands  to  boron  in  the  same  ratio  as  silver  to  gold : — 

Carbon  6  X  -sr—^^  =  lO'^^,  Boron  =  10-90. 

Silver  108  ' 

These  ratios,  as  well  as  those  that  follow,  are  very  close  approx- 
imations, certainly  within  the  limits  of  error  which  may  easily 
exist  in  the  determinations  on  which  we  depend.  For  antimony 
we  find  120,  the  recent  determinations  vary  from  119  to  122,  that 
which  appears  most  reliable  is  120-3,  aa  adopted  by  the  Jahres- 
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bericht  In  the  second  case,  the  number  found  for  ziroonium 
varies  but  t^^t  ^^^  ^^^^  ^nerallj  received.  In  the  third,  the 
number  found  for  boron  is  intermediate  between  the  number 
adopted  in  the  Jahresbericht  10''90  and  that  found  by  Deville,  11. 
Discrepancies  such  as  these  are  trifling  in  the  extreme,  and  have 
not  the  slightest  real  significance. 

Phosphorus  stands  to  nitrogen  in  nearly  the  same  ratio  as 
strontium  to  calcium : — 

Phcphorus  31  X  ^^~  =  H-1'.  Nit«>gen  =  14. 

Tin  stands  to  titanium  in  nearly  the  same  ratio  as  iron  to  mag- 
nesium : — 

Tin  69  X  ^i^^  =  25-28,  Tltamum  =  2«. 
iron  28 

Tin  stands  to  zinc  in  almost  exactly  the  same  ratio  as  gold  to 
silver,  or  as  boron  to  carbon : — 

Tin  59  x-^^^  =  82-35,  Zinc  =  82-60. 

Tin  59  Xr^^"^  =82-48,  Zinc  =3  2-60. 
Boron  10*9 

These  and  many  other  analogies  of  the  same  character  are 

brought  together  m  the  following  table,  by  which  the  ratios  of 

comparison  between  6ach  pair  are  shown,  up  to  the  second  place 

of  decimals,  beyond  which  it  is  pseudo-accuracy  to  go,  in  view 

of  the  data. 

T6  64 
Batio  of  teUnrium  to  Beleniani,  or       'cT^  =  1*^0 

Sbl20 
Ratio  of  antimonj  to  arsenic,  or         Tr"75  —  ^'^^ 

Zr  22-4 
Ratio  of  zirconium  to  magnesium,     ^         =  1-8 IT 

^    .      -   , ,    .  ^      .  CI  86-5 

Ratio  of  chlonne  to  fluonne,  p         =  1*87 

B  10-9 
Ratio  of  boron  to  carbon,  ^       =  1*82 

^    .     -     ,,       .1  Au  197 

Ratio  of  gold  to  silver.  1 — -—  =  1*82 

*  Ag  108 

Ratio  of  strontium  to  calcium,        ->,    ^^    =  2*19 

Ca  20 

P  31 
Ratio  of  phosphorus  to  nitrogen,  j=r-r  =  2-21 
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Ratio  of  iron  to  magnesium, 
Ratio  of  tin  to  titanium, 

Ratio  of  tin  to  zinc, 
Ratio  of  gold  to  silver, 
Ratio  of  zirconium  to  aluminum, 
Ratio  of  calcium  to  magnesium, 
Ratio  oif  potassium  to  sodium, 
Ratio  of  arsenic  to  phosphorus. 
Ratio  of  cobalt  to  magnesium. 
Ratio  of  nickel  to  magnesium, 
Ratio  of  lead  to  tin, 
Ratio  of  cadmium  to  zinc, 

(5.) 


Fe28 

Mgl2 

Bn  59 

Ti25 

Sn  59 

Zn  32-6 
Aul97 

Ag  108 
Zr  22  4 
A113-7 

CaJO 
Mgl2 
K39-2 
Na  23 

As  75 

P81 

Co  29-5 

Mg  12 

Ni  29-6 


= 

2'33 

= 

2-36 

= 

1-81 ' 

=-: 

1-82 

=  1-64 


=  1-67 


=  1-70 


;=2-42 


=  2-46 


Mgl2 
Pb  103-5 

8n~59 
Cd56 

Zn  32*6 


z=2-47 


;=:l-75 


=  1-72  ' 


It  has  been  the  object  of  this  paper  to  develope  as  &r  as  pos- 
sible those  numerical  relations  existing  between  the  atomic 
weights  of  the  elements  which  have  not  been  previously  ob- 
served. It  is,  perhaps,  impracticable  in  the  present  state  of 
chemical  science  to  explain  why  such  relations  should  exist, 
nevertheless,  nothing  which  tends  to  an  exacter  knowledge 
of  the  laws  which  govern  the  proportions  in  which  the  elements 
combine  should  be  neglected.  In  this  way,  little  by  little,  the 
materials  are  collected  for  future  generalizations,  with  the  rea- 
sonable hope  of  eventually  arriving  at  an  intimate  knowledge 
of  the  true  constitution  of  the  materials  which  compose  our  globe. 

The  substances  which  compose  the  chlorine  group  form  a  well 
marked  family  to  which  fluorine  seems  also  to  belong.  The 
analogies  which  unite  chlorine,  bromine  and  iodine,  appear  to 
multiply  with  each  new  investigation  of  their  properties.  By 
none  nave  they  been  more  strikingly  illustrated  than  by  the  re- 
cent experiments  of  Pliicker  on  the  spectra  obtained  from  the 
light  of  electric  discharges  through  gases  in  a  state  of  extreme 
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rarefaction,  demonstrating  that  those  given  by  CI,  Br  and  I,  re- 
sembled each  other  in  exhibiting  great  numbers  of  black  lines 
of  extreme  fineness,  so  fine  indeed  as  to  be  almost  mathematical 
lines,  and  that  in  this  respect  these  elements  differed  wholly  from 
all  others.  With  so  remarkable  an  experiment  as  this  before  us^ 
supported  by  the  very  numerous  other  relations  which  exist  be- 
tween these  substances,  we  might  naturally  look  to  find  striking 
numerical  correspondences  between  their  atomic  weights,  but 
the  analyses  upon  which  we  at  present  depend  give  us  numbers 
which  afford  no  relations  positively  exact  Of  the  four  num- 
bers 19,  85*5,  80  and  127,  two  are  prime,  one  fractional,  and  one 
has  many  divisors.  Such  numbers  are  very  impromising  for 
the  development  of  numerical  relation. 

Thus  far,  however,  at  least  relations  do  exist :  that  it  is  pos- 
sible to  express  the  vcdue  of  the  equivalent  of  any  one  of  these 
substances  in  terms  of  any  two  of  the  remaining — each  equiva* 
lent  ifl  a  function  of  any  other  two,  thus : — 

I  =  10  Cl-12  F  .  CI  =  ^^^^^'^^ 

3  10 

,         12  Br— 2  CI  ^,       Br-7F 

1= _-  ^1  =  — 6— 


Br^6Cl-7F  „        10  Cl-I 

F  t= 


Br=2-2i±'_I 


12 


12  T?  —  ^  Cl--Br 

Br=?i±I  ^-— — 

5  F  =5Br-3l 

I£  these  equations  represented  approximations,  no  matter  how 
close,  they  would  not  be  worthy  of  consideration.  They  are 
perfectly  exact  The  quasi-oonnection  of  oxygen  with  this  se- 
ries will  be  pointed  out  further  on. 

(ft) 

It  has  been  remarked  that  the  atomic  weights  of  the  members 

^  of  the  oxygen  series  proper  differ  from  each  other  by  whole 

multiples  of  the  atomic  weight  of  oxygen,  but  the  extent  to 

which  differences  of  this  kind  exist  amongst  the  atomic  weights 

of  the  elementarv  bodies  has  perhaps  not  been  pointed  out 

The  elements  having  the  highest  atomic  weights  are  bismuth 
and  gold,  commencing  with  me  fii-st  of  these  substances,  and 
diminishing  its  atomic  weight  successively  by  whole  multiples  (in 
one  case  by  a  sub-multiple)  we  obtain  the  following  results : — 
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It  lias  not  been  usu&l  to  classify  yanadium,  osmium  or  rathe- 
nium  with  the  arsenic  series,  but  Scha&rik  in  a  paper  on  the 
vanadiam  compounds,*  and  Eallwachs  and  Schafarik  in  a  sub- 
sequent paperf  on  allied  subjects  (to  neither  of  which  the  author 
had  access  while  engaged  on  the  first  part  of  this  paper  except 
in  the  form  of  a  brief  notice)  are  of  opinion  that  vanadium 
should  be  removed  from  the  molybdenum  group  in  which  it  has 
heretofore  been  classed,  and  be  transferred  to  the  arsenic  series, 
an  opinion  which  they  support  by  arguments  founded  on  the 
fiict  that  the  specific  volume  as  well  of  vanadic  acid  as  of  the 

*  Sitmngsberieht  of  Um  Acad,  of  Sdonces  of  Vienna,  Bd  txtiIi,  ext  in  Chemiscfaoi 
OtntralbUitt,  1869,  97. 
f  Same  toL  of  Sitnngiberioht,  «^  in  Chamisches  Centralblatt,  1869,  p.  161. 
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metal  itself,  corresponds  with  those  of  the  metals  of  the  arsenic 
series,  viz. : 

Specif.  Vol 

Vanadic  acid,  VO3  26-5 

Anenious  acid,  AsO,  26*6 

Antimonic  oxyd,  SbO,  25*9 

Bismuthio  oxyd,  BiOg  259*  28'4t 

They  also  point  oat  the  fact  that  vanadinite  (vanadinbleierz)  is 
isomorphons  with  the  analogous  compounds  of  the  arsenic  series, 
mimetene  (kampjlit)  and  pyromorphite.  Professor  Mallet  has 
shown  that  reasons  can  be  given  for  classifying  osmium  also  in 
the  arsenic  Berie84 

Again,  commencing  with  gold  we  obtain  the  following  succes- 
sion of  numbers. 


8X11 

8 

8 

8X8* 

8 

8 

8 

8 

8X2 

8 


196  Gold 
108  Silver 

100  Mercury 

92  Tungsten 

64  Tellurium 


=  197 
=108 

=100 

=  92 

=  64 


56  Cadmium    =56 


1;    48  Molybdenum    =48 


I,    40  Selenium 
"     82   


=  40 


2Sne 


=32-6 


;    16  Sulphur  =  16 

8  Oxygen  =    8§ 


In  an  interesting  paper  published  in  the  Memoirs  of  the  Am, 
Acad,  of  Boston,  vol.  v.  Prof.  J.  P.  Cooke,  of  Harvard  Univer- 
sity, attempted  a  classification  of  all  the  elementary  bodies  by 
making  them  all  functions  of  a  general  series  of  the  form  a+dx. 
By  giving  fixed  values  to  a  and  d  particular  expi^essions  were 
obtained,  giving  rise  to  series  by  the  changes  in  the  value  of  the 
variable  x.  These  particular  series  were  characterized  by  the 
value  of  d,  which  in  different  series  became  successively  8,  4,  5, 

*  Bonllay.  f  Kanten.  X  -^^^  <^<'™'-  Sdeoce,  znz,  49. 

§  If  to  the  at  wi  of  li  which  may  be  takenafr,  we  add  16s=2X8,  we  have  28 
the  exact  at  wt  of  Na»  and  a  further  additioo  of  16  giyee  very  nearly  the  at  wt  of  £. 
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6,  8  and  9.  The  values  of  a  were  likewise  always  small,  never 
exceeding  8.    The  values  of  x  were  restricted  to  whole  numbers. 

This  view,  although  new  and  ingenious,  is  evidently  exposed 
to  a  serious  objection :  the  series  include  too  much.  The  form 
entitled  by  Prof.  Cooke  the  "  Three  Series,"  and  expressed  by 
l+3x,  includes  one-third  of  all  possible  whole  numbers,  and  so 
to  a  proportionally  great  extent  with  all  the  other  forms.  As 
the  author  did  not  make  positive  exactness  essential,  it  is  evi- 
dent that  a  wide  scope  was  given  for  the  classification  of  elements 
under  any  particular  series :  therefore  this  theory  could  only 
find  fiivor  as  far  as  it  might  be  made  to  conform  to  a  wholly  un- 
objectionable classification  of  the  elements.  In  this  it  only  par- 
ti^uly  succeeded,  as  will  appear  from  an  examination  of  the  sub- 
stances included  in  the  various  groups. 

In  the  first  series,  chromium,  manganese,  osmium  and  gold 
are  classed  as  affiliated  to  the  chlorine  group,  into  which  however 
the  series  only  admits  fluorine  with  an  error  of  2,  or  12  per  cent. 

In  the  second,  arsenic  and  mianganese  are  made  affiliated  with 
the  sulphur  group,  which  includes  also  molybdenum,  vanadium, 
&c. 

In  the  third,  oxygen  is  classed  with  the  nitrogen-phosphorus 
group,  into  which  antimony  only  enters  with  an  error  of  7*7.* 

In  the  fifth  we  find  tin  and  titanium,  the  platinum  group,  gold, 
mercury,  and  most  of  the  magnesia  group. 

In  the  sixth  we  have  part  of  the  remainder  of  the  magnesia 
group,  the  metals  of  the  alkaline  earths  and  lead,  the  alkaline 
metals,  hydrogen  and  silver,  with  copper  and  manganese  as 
affiliations.  Eendering  all  justice  to  the  author  for  the  origin- 
sdity  and  ingenuity  of  his  views,  it  must  be  admitted  that  the 
flexibility  of  his  series  has  led  to  a  classification  not  in  all  re- 
spects supported  by  analogies.  Five  out  of  his  six  series  con- 
tain one  or  more  members  of  the  magnesia  group  either  directly 
or  as  affiliated  members. 

Dumas  has  followed  out  these  ideas  of  Prof.  Cooke  and  ex- 
tended them.  In  place  of  referring  his  series  to  the  type  of  the 
formic  acid  series  alone,  he  includes  the  types  of  substituted  am- 
moniums and  stannethyls,  under  the  general  form  na+ocd-hyd^ ; 
thus  adopting  an  expression  even  more  general  than  that  of 
Prof  CooKe,  but  restricting  it  more  closely  in  its  application. 

Perhaps  the  most  beautiful  and  important  of  tne  relations 
pointed  out  by  Dumas,  are  the  parallel  series  of  numbers,  which 
by  the  subtraction  of  each  term  of  the  one  from  the  correspond- 
ing term  of  the  other,  exhibit  a  constant  difference  within  a  cer- 
tain degree  of  approximation. 

*  This  probably  ariMS  from  the  fact  that  the  equivalent  of  antimoDy  as  generally 
received  at  the  time  when  Prof.  Oooke  wrote  was  higher  than  it  is  now  known  to 
be,  and  by  diminishing  the  value  of  the  yariable  x  corresponding  to  this  term,  by  1, 
a  Dearer  approztmation  would  be  obtained. 
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The  analogies  pointed  out  in  the  several  parts  of  this  paper 
evidently  lead  directly  to  the  construction  of  series  of  the  same 
kind  some  of  which,  together  with  others  depending  upon  yet 
different  relations  are  given  below. 

—Oxygen  =—8         ChloriDe  ^36*5         Bromine    =80         Iodine  =127 
—Zinc       =— SS'6     Magnesia  =12  Cadmium  =66         Lead    =108*6 

24-6  28-6  24  28'6 

In  connection  with  these  two  parallel  series  we  may  remark 
that  oxygen  appears  to  constitute  a  negative  term  in  the  chlorine 
series,  precisely  as  nitrogen  does  in  the  phosphorus  and  zinc  in 
the  caamium  series,  witn  considerable  approximation  to  exact- 
ness. K  the  atomic  weight  of  chlorine  were  taken  at  86  instead 
of  3o'5  it  would  constitute  an  exact  numerical  mean  between 
the  atomic  weights  of  bromine  and  oxygen  supposing  the  latter 
to  be  taken  with  a  negative  sign.  We  have  berore  seen  that  ni- 
trogen, the  negative  member  of  the  phosphorus  series,  is  less 
closely  allied  with  the  rest  than  they  are  with  each  other.  Still 
ffreater  is  the  step  between  chlorine  and  oxygen,  so  great  in- 
deed that  it  is  very  doubtful  whether  they  can  properly  be 
classed  in  the  same  series,  although  certain  cases  of  isomorphism 
can  be  urged  in  favor  of  such  a  classification. 

We  here  see  a  new  instance  of  the  existence  of  the  relation 
of  44 — 45  developed  in  the  first  part  of  this  paper. 

IMffer-        Calcolated  Received 

eqalvftleota.  eqaivalentc 

;  -     8        -        -        Oxygen        =s    8 
S6        -        •        Chlorine       r=  85*5 

80        -        -        Bromine       =  80 

124        .        .        Iodine  =127 


44 
44 
44 


Gold       =197        M  =162-6     SUrer  slOS        Mereniy    =100 

Kercory  =100       Cadmium  ss  66       Magnedmn  ss  12        GlndDum  =    4*7 

97  96-6  96  96*8 

M  here  represents  a  possible  metal  as  vet  unknown.  In  the 
first  part  of  this  paper  mention  was  made  of  the  possibility  of 
the  existence  of  sucn  a  metal,  having  an  atomic  weight  repre- 
senting the  arithmetical  mean  between  those  of  gold  and  silver. 

Bismuth    =208       M'         =164    Antimony    =120-8    Lead       =108*6 
Antimony  =120*8    Arsenic  =  16    Phosphoroa  =  81       Nitrogen  =  14 

87-7  *89  89*8  m 

In  this  double  series  we  find  nearly  the  same  number  (89  ap- 
nroximatively)  obtained  by  subtraction,  as  by  addition  in  the 
last  of  the  double  series,  part  first,  section  8.  If  in  that  just 
presented  we  replace  lead  by  arsenic  and  give  a  negative  sign  to 
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the  atomic  weight  of  nitrogen,  we  shall  still  have  a  number  con- 
forming to  the  character  of  the  series,  viz.,  89. 

In  this  and  the  following  series  the  symbol  M'  represents  a 
possible  metal  constituting  an  intermediate  term  between  anti- 
monj  and  bismuth.  That  such  a  metal  might  exist  was  pointed 
out  m  the  consideration  of  the  phosphorus  series. 

Bismuth  =208  H' =164  Antimony  s^l  20*3        Arsenic  =75 

Gold       =197  M  B162-5         Silver        =108  Copper  =63-4 

11  11-6  12-8  11-6 

M  as  before  represents  an  hypothetical  metal  having  for  its 
atomic  weight  a  mean  term  between  those  of  silver  and  gold. 

Uraniam    60  Yanadimn  68*6  Tangvten  92 

Magnesim  12  Calcium     20  Strontium  48*76 

48  48-6  48-26 

Molybdenum  48        Vanadium  68-6        Tungsten  92        2  Tantalum  1 87'6 
Mngnesium    12        Zinc  32*6        Cadmium  66        Mercuiy       100 

86  86  86  87-6 

The  parallelism  between  the  three  first  terms  of  these  last  two 
series  commencing  respectively  with  molybdenum  and  magne- 
sium is  positively  exact,  perhaps  the  only  known  case  in  which 
absolute  exactitude  obtains.  It  is  probable  that  other  cases  of 
parallel  series  exist,  and  will  be  discovered. 

It  is  not  easy  to  fix  the  exact  amount  of  importance  which 
attaches  to  the  numerical  relations  up  to  this  time  ascertained  to 
exist  between  the  atomic  weights  of  the  elements.  Some  are  no 
doubt  mere  casual  coincidences,  and  relations  remarkably  ex- 
act and  symmetrical  may  exist  between  the  atomic  weights  of 
bodies  which  have  no  analogies  in  their  properties :  for  example 
we  may  take  calcium  20,  selenium  40,  uranium  60,  bromine  80, 
mercury  100.  Here  the  differences  are  not  only  exact,  but  all 
the  subsequent  numbers  are  multiples  of  the  first,  and  this  be- 
tween bodies  remarkably  dissimilar  in  their  properties — ^a  strik- 
ing proof  of  the  necessity  of  caution  in  inferring  relations  of 
properties  as  following  from  relations  of  numbers.  But  on  the 
other  hand,  to  reject  the  relations  of  number  when  accompanied 
by  analogy  of  properties,  as  unmeaning  and  unimportant,  would 
be  to  err  quite  as  much  on  the  other  side.  When  the  received 
equivalent  of  an  element  forming  a  term  in  a  well  marked  series 
differs  from  that  obtained  by  calculation,  it  naturally  leads,  as 
Prof.  Mallet  has  remarked,  to  suspect  an  error  and  desire  a  re- 
determination. The  fact  that  a  group  of  elements  allied  in  their 
chemical  characters  may  be  arranged  in  a  series  having  a  com- 
mon difference  or  a  definite  ratio  between  its  term^,  confirms  the 
propriety  of  grouping  those  elements  together,  and  such  analo- 
gies may  in  doubtful  cases  assist  us  in  arriving  at  a  correct  clas- 
sification. 
Fhiladelphia,  Feb.  27,  t860. 
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Art.  XXXn. — Omithichnites,  or  tracks  resembling  those  of  Birds  ; 
by  EoswELL  Field,  of  Greenfield,  Mass. 

When  fossU  footprints  were  first  discovered  in  the  sandstones 
of  the  Connecticut  Valley,  it  was  indeed  thought  to  be  a  great 
discovery,  but  that  the  tracks,  thus  found  Were  naade  by  birds 
was  received  by  men  of  scientific  attaanments  with  great  distrust 
and  skepticism.  That  they  were  tracks  made  by  once  living 
animals  there  could  be  no  doubt,  but  that  they  were  omithich- 
nites was  very  much  doubted. 

It  was  not  mdeed  until  after  my  esteemed  fiiend  Dr.  Hitchcock 
had  spent  much  time  in  comparing,  describing,  and  in  distribu- 
ting specimens,  that  the  scientific  public  became  satisfied  that 
they  were  the  tracks  of  once  living  birds. 

The  great  and  only  proof  that  they  were  the  tracks  of  birds, 
is  found  in  the  organization  of  the  fossil  foot,  in  the  numbers  of 
joints  or  lateral  expansions  in  the  toes ;  in  this  they  are  supposed 
to  agree,  and  probably  do,  with  living  types ;  this  with  alternate 
steps  of  right  and  len  feet  is  all  the  evidence  we  have  that  they 
were  the  tracks  of  birds. 

Living  in  the  immediate  vicinity  of  Turner's  Falls,  the  locality 
that  has  furnished  the  most  numerous,  and  beyond  all  compari- 
son the  most  beautiful  specimens,  my  attention  was  drawn  many 
years  since  to  this  particular  subject.  It  was  from  my  farm  that 
the  late  Dexter  Marsh  obtained  his  choicest  specimens.  And  it 
was  in  the  vicinity  of  these  Falls  where  my  much  lamented 
friend  Dr.  Deane  found  "  new  walks  in  an  old  field :"  WBere  our 
barren  and  rocky  wastes  became  to  him  a  garden  of  deliffht. 

It  was  here  I  witnessed  their  labors  with  pleasure^  and  in  a 
more  obscure  way  have  followed  in  their  footsteps.  I  think  I 
may  safely  say  that  I  have  uncovered  more  footpnnts,  and  found 
more  new  species,  and  a  greater  variety  of  tracks  than  any  other 
man,  I  think  I  might  also  say  with  propriety  than  all  others  that 
have  preceded  me,  and  if  I  have  learnt  anything  on  this  subject 
I  have  learnt  it  at  the  quarries.  It  is  there,  and  there  only  I  have 
studied  the  history  of  Triassic  days,  and  the  more  I  have  studied, 
the  greater  have  been  my  doubts  as  to  the  ornithic  character,  of 
any  of  the  tracks  which  these  tables  of  stone  contain.  I  have 
seen  thousands  of  tracks  that  others  have  not  seen.  With  inju» 
dicious  blasting,  and  the  carelessness  of  workmen  many  choice 
specimens  have  been  broken  and  lost ;  other  slabs  literally  cov- 
ered with  footprints,  have  been  spoilt  by  suncracks  the  shrinkage 
of  the  mud  in  drying ;  the  stratum  over  which  the  animal  moved 
being  either  too  hard  or  too  soft  to  receive  or  retain  good  impres- 
sions, all  such  are  rejected  and  lost  to  the  student,  at  the  quarries. 
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I  have  no  new  theory  to  advance,  and  none  to  build  up,  but  if 
I  can  rightly  decipher  these  fossil  inscriptions  impressed  on  the 
tombstones  of  a  race  of  animals  that  have  long  since  ceased  to 
exist,  they  should  all  of  them  be  classed  in  the  animal  kingdom 
as  Beptilia.  If  I  have  not  studied  this  subject  in  vain  they  were 
all  quadrupedal.  That  they  usually  walked  on  two  feet  I  admits 
and  that  they  could  as  readily  walk  on  four  when  necessary  is 
equally  true.  In  proof  of  this  we  find  tracks  as  perfect  as  if  made 
in  plaster  or  wax,  which  to  all  appearance  aa  to  the  number  of 
toes,  suid  the  phalangeal  or  lateral  expansions  in  the  toes  agree 
perfectly  with  those  of  living  birds,  and  still  we  know  by  the 
impressions  made  by  their  forward  feet  that  these  fossil  tracks 
were  made  by  quadrupeds.  In  other  cases  where  the  animals 
sunk  deep  in  the  mud!dy  stratum  over  which  they  moved,  it  is 
plain  that  they  dragged  their  tails  in  the  mud,  leaving  a  groove 
plowed  up  from  one  naif  inch  to  an  inch  in  width.  This  groove  is 
not  always  found  on  the  surface  where  the  foot  rested,  the  weight 
of  the  animal  causing  the  foot  to  sink  through  the  yielding  stra- 
tum, whilst  'the  tail  dragged  on  the  one  above.  This  we  Know 
was  the  case  with  animals  that  were  surely  quadrupeds,  but 
they  show  the  appendage  of  a  tail  only  when  their  feet  sunk 
deeply  in  the  plastic  clay.  Thus  the  proof  that  we  once  relied 
upon  to  prove  them  birds  can  be  relied  upon  no  longer. 

That  tnere  were  quadrupeds  in  those  sandf  fone  days  and  that 
these  had  hind  feet  perfectly  agreeing  witli  the  stony  bird- 
tracks,  throws  great  doubt  and  distrust  on  the  question,  whether 
there  were  any  true  birds  in  this  age  of  reptiles. 

If  there  were  birds  they  were  doubtless  apterous  and  naked, 
for  we  should  naturally  suppose  that  where  so  lar^e  a  number  of 
birds  congregated  upon  the  muddy  banks,  that  m  dressing  and 
pluming  tneir  feathers  some  of  them  must  have  been  trodden 
under  foot^  but  the  impression  of  feathers  has  never  been  found, 
although  we  find  the  smallest  leaves  of  vegetables,  and  the  path- 
way and  tracks  of  annelids,  and  insects,  some  of  them  so  small  tihiat 
they  can  hardly  be  seen  with  the  naked  eye.  Even  the  Otozoum 
whose  giantlike  track  measures  twenty  inches  in  length,  onoe 
supposed  to  have  been  a  biped  reptile,  by  later  discoveries  is 
proved  to  have  been  four-footed.  Other  new  discoveries  have 
reduced  the  number  of  so-called  birds,  transferring  them  to  the 
class  of  quadrupeds,  which  I  verily  believe  is  the  proper  place  for 
all  of  them.  Tne  smoothness  of  the  bottom  of  the  foot  in  our 
fossil  tracks  agrees  better  with  some  species  of  batrachians  that 
now  live  in  and  about  the  water,  than  it  does  with  such  ani- 
mals as  live  on  the  land.  Had  birds  existed  at  this  early  geolog- 
ical period,  when  the  sandstone  of  the  Connecticut  valley  was 
being  deposited,  there  has  indeed  been  a  woful  gap  in  their  his- 
tory, from  then  up  to  near  the  historical  period,  while  the  die  from 
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which  they  were  struck  at  their  creation  was  not  broken,  but  a  new 
edition  produced  in  these  latter  days.  The  work  perhaps  may 
have  been  revised  but  has  not  been  enlarged  as  respects  the  size 
of  the  animal.  I  know  that  many  eminent  men  and  men  of  great 
scientifio  attainments,  men  who  have  spent  much  time  and  labor 
for  many  years  in  the  investigation  of  this  subject  have  come  to 
different  conclusions,  and  it  may  not  become  me  to  sav  that  their 
conclusions  are  wrong.  I  would  only  add  that  when  fossil  tracks 
were  first  discovered  there  was  so  little  known  of  the  formation 
of  the  feet  of  fossil  or  of  living  animals,  and  particularly  of  their 
footprints  that  it  is  possible,  the  first  discoverers  might  have  been 
mistaken  as  to  the  ornithic  character  of  the  footprints.  The 
study  of  these  fossils  so  very  interesting  to  the  geologist  and 
natiu-alist,  still  merits  their  earnest  attention.  There  is  no  known 
locality  where  th^  are  found  in  such  abundance,  and  in  such 
perfection  as  at  Turner's  Falls,  the  northern  terminus  of  the 
sandstone  beds.  Very  few  indeed  have  any  conception  of  the 
marvelous  perfection  of  this  fossil  inscription,  or  of  the  multi- 
tudes of  once  living  creatures  whose  existence  they  commemorate. 

Mareh,  I860. 

[Mr.  Field  is  a  plain  farmer,  -who  makes  no  claim  to  be  an  authority  in 
science,  but  like  Hugh  Miller  has  hammered  his  geology  out  of  the  rocks 
on  which  he  lives.  He  is  well  known  as  one  of  the  most  successful  col- 
lectors of  the  foot-marks  of  the  Connecticut  sandstone,  and  his  testimony 
as  to  the  impression  made  on  himself  of  their  |Mt)bable  character  and 
origin,  has  the  merit  of  a  conTiction  making  head  in  an  honest  mind 
against  all  the  weight  and  bias  of  opposing  authorities. — Eds.] 


Art.  XXXm. — Eighth  Supplement  to  Dana^s  Minercdogy ;  by 
Geo.  J.  Brush,  Proffessor  of  Metallurgy  in  Yale  College.* 
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A.  DnoLOizBAUz:  Sur  Temploi  des  propri6t68  optiques  htr^firiDgenteB  pour  la 
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*  In  the  absence  of  Professor  Dana  I  haye  endeayored  to  giye  an'abstract  of  the 
resalts  of  the  mineralogical  researches,  published  since  the  appearance  of  the  sey* 
Mth  Supplement.— o.  j.  b.— New  Hayen,  April  1, 1860. 
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sented his  focts  in  a  manner  that  will  make  them  of  permanent  practical  ralue. 

H.  EoPF  und  H.  Will  :  Jahresbericht  iiber  die  Fortschritte  der  Ghemie  and  ver- 
wandter  Theile  anderer  Wissenschaften  filr  1858.  Giessen,  1859.  pp.  869. — ^Fagea 
678  to  812  contain  Dr.  Eopp*s  excellent  review  of  the  progress  of  mineralogical 
science  for  the  year  1868. 

H.  0.  SoBBT :  On  the  Microscopical  Structure  of  Crystals,  indicating  the  Origin  of 
Minerals  and  Rocks.  8yo,  pp.  48,  with  plates.  Quart.  Jour.  GeoL  8oc.  Lond.,  jdv, 
pp.  468-600. 

H.  Daubkb  :  Erinittelung  krystallog^aphisher  Constanten  und  des  Grades  ihrer 
Zuverlassigkeit    Fogg.  Ana,  cvii,  267,  848,  cviii,  489. 

W.  H.  Millkb:  On  the  employment  of  the  Gnomonic  Projection  of  the  Sphere 
in  Crystallography.    L.,  E.  and  D.  Phil.  Mag.  for  July,  1869. 

Daubb^b:  Memoire  sur  la  relation  des  sources  thermales  de  Plombi^ree  arec  lea 
filous  m^talifdres,  et  sur  la  formation  contemporaine  des  z^olithes.  Eztrait  da 
Bulletin  de  la  Soci6fc6  G^ologique  de  France,  [2],  xvi,  p.  662-691. 

A.  Ebnkgott:  Uebersicht  der  Resultate  mineralogischer  Forschungen  im  Jahre, 
1868.  8to,  pp.  229.  Leipzig,  1860. — This  is  a  continuation  of  Dr.  Eenngott's  ex- 
cellent reports,  and  contains  a  r^sum^  of  the  results  of  mineralogical  researches 
made  in  1858.  Its  completeness,  and  the  careful  criticisms  by  Dr.  Eenngott  render 
it  a  most  valuable  auxiliary  in  the  study  of  mineralogy. 

F.  HBBSBNBEBa:  Mineralogische  Notizen,  No.  8.  4to,  pp.  82.  Frankfurt,  1860. 
-*This  number  of  He.ssenberg*s  mineralogical  notices,  oontams  contributions  to  the 
crystallography  of  the  species  lievrite,  realgar,  heavy-spar,  calcite,  sphene,  anataae, 
eroeoisite^  and  malachite. 

'  JDescripHons  of  Species.* 

Albitb  [p.  240,  VI]. — Analyses  of  albite,  (1.)  from  Oberhalbstein  in  GraubondeD 
by  Desdabissae  (Zeitsch.  d.  deutschen  geolog.  GeselL,  z,  207).  (2.)  from  Oalveraa 
dounty,  California,  associated  with  auriferous  pyrites  and  native  gold  by  F.  A.  Genth 
(this  Jouiaal,  [2],  zzvii,  249): 

3i  S:l  9e  Ca  fig      ffa       ti     ign. 

1.  <J8-60        1811        0-66         0  66        1217  =100-00 

2.  08-89        19-66         0-41        047        1097     tr.     021    =100*10 

Allanttb  [p.  208, 1— Vr.— Analyses  of  orthite  (l.J  from  Arendal  bv  Zettel  (Ann. 
d.  Chem.  u.  Pharm.,  ezii,  86).  (2.)  mean  of  four  analyses  of  orthite  from  Suontaka 
in  Finland  by  Mendeljef  (Eopp's  Jahresbericht,  1868, 708): 

Si       £1      Ve      ftn     Ce    ta,Di     Ca     Ag     £     ffa     fi     C 

1.  82-70  17'44  16-26   0*84   8-92     16-41    1124   090   0-61  024  2*47  0-28=101-7l 

2.  480      2-4    84-8     8-8     Y  1*5        98      07     =100-00 

*  The  paging  refers  to  Dana's  Mineralogy,  and  the  Roman  numerals,  in  many 
places  added,  to  the  preceding  Supplements. 
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AiroKTHiTE  [p.  284,  II,  VI].— Potyka  (Pogg.  Ann.,  cviii,  110)  haa  found  anorthite 
to  be  a  constitaeot  of  the  rock  occurring  associated  with  hornblende  at  the  Koncbe- 
kowskoi  Kamen  in  the  Urals.  The  sp.  gr.  in  fragments  was  2'781  (17'1^  C),  in 
powder  2>7S26  (16*8^).  B.B.  difficultly  fusible.  Only  partially  decomposed,  and 
with  gelatinization,  by  cblorfaydric  acid. 

5i  £l  9e  Ca  &g  ±  tfa, 

4631         8463         O'Jl         16-86         Oil         091         269  =  10101 
eorresponding  very  closely  with  the  formula  Oa'3i-|-8ii^Si,  or  considering  silica  at 

Si09==6agi+^Si. 

Anorthite  from  Carlingford,  Ireland,  gaye  on  analjrsis  by  Prof  Hauffhton,  Si  46'87» 
Si  84-78,  Ca  1710,  %  1'66=99'26  (Greg,  L.,  E.  and  D.  Phil.  Mag.,  [4],  ziz,  18). 

AMnooBTTB  [p.  281, 1, 1 VI.— For  description  of  optical  properties  of,  see  Haid- 
mger's  article  in  Pogg.  Ann.,  bxvii,  94,  and  Desdoizeauz,  Ann.  des  Mines,  ziv,  (1868.) 

Apatitb  [p.  89(1, 1 — VIII.— A  description  of  crystallised  apatite  frt>m  Pfitscb- 
Thai  in  Tyrol  is  given  by  G.  vom  Rath.-»Pogg.  Ann.,  criii,  868. 

ATACAMm  [p.  188, 1, 11^  rV,  V].— Bibra  gives  for  the  composition  of  atacamite 
from  Algodan  Bay  in  Bolivia : 

Cu  Cu  01  fl  Bi 

66-00  14-64  1611  1218  0*91    =s    99*60 

— Kopp's  Jahresbericht,  1868,  740. 

AKAOOvrrB  [p.  448,  II,  III,  IV,  V,  VII].— Luca  has  described  a  variety  of  ango- 
nite,  occurring  m  the  Lias  of  Gtorfalco  in  Tuscany,  which  he  calls  mouottite.    Ae 
mineral  is  a  prismatic  fibrous  radiated  aggregate  of  a  lig:ht  green  color.    Sp.  gr.^ 
2*884.    On  heating  crumbles  and  loses  its  color.    Oomposition : 
Oa  6r  0  Cu         f e  Fl  fi[ 

60-08        4-69        41-48        0*96        0*82  fr.  1*86  =  99*88 

According  to  Marcel  de  Serres,  the  same  variety  of  aragonite  occurs  in  the  province 
of  MessinuL— (Kopp*s  Jahresberidit,  1868,  782.) 

A  variety  of  aragonite  frx>m  Nertscfainsk  has  been  named  oeertkitfi  by  Breithaupi 
(R  and  H.  Zeit,  zvii,  64). 

Axorm  [p.  218]. — This  species  has  been  observed  at  Cold  Spring  in  New  York. 

Bismuth  [p.  201. — A  specimen  of  native  Inamuthj  associated  with  native  gold, 
from  the  Peak  of  Sorato,  analyzed  by  F.  A.  Genth  (this  Jour.,  [2],  xzvii,  247)  oour 
tained : 

Bi  Te  Fe 

99*914  0*042  tr.    ==    99'96& 

BoKAom  [p.  898,  II,  III,  IV].— The  identity  in  chemical  oomposition  of  boradte 
and  ttaufurihite  was  shown  by  Chandler  (Suppl.  IV),  and  is  ftvther  confirmed  by 
the  analyses  of  Siewert  and  Drenkmann  (Zeitschrift  f.  d.  ges.  Naturwissen,  zi,  86&, 
in  Kopp*s  Jahresbericht,  1868, 786).  The  direct  determinations  made  onrthe  washed 
and  ignited  mineral  in  seven  partial  analyses  gave  as  the  mean: 
Ag  Pe  fi 

80-88  0-82  69*06     =    100-20 

But  H.  Ludwig  found  (Arch.  Pharm.,  [2],  xcvi,  129,  in  Eopp*8  Jahitebericht,  ISM^ 
785)  that  the  unwashed  air-dried  stassfurthite  contained 

MgOl  &g  Ba  iSE 

11-76  28-80  68-46  6-00 

(a)  By  the  dlfi^rence. 
A  direct  determination  of  B  gave  69-72  p.  c,  and  Ludwig  considered  it  a  hydrous 
boradte  containing  a  variable  mixture  of  chlorid  of  magnesium.  Heintz,  however, 
bas  shown  that  dilorid  of  magnesium  is  an  essential  constituent  of  the  mineral 
and  that  even  after  long  wastang  with  hot  water  it  still  contains  a  considerable 
amount  of  this  chlorid.  His  results  (calculated  from  five  parlii^  analyses)  gave 
(Jour.  I  pfakt.  Chem.,  Izxvi,  248) : 
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0  66=101-19  Fotyka. 

1-66 

6119 

0-94=100-89 

0-40 

60-77a 

1-95«100-00 

1-68 

61-84« 

— rsioo-OO  Sieweri. 

118 

62-80a 

=10000 

1-88 

61-61* 

=100Wad8t 

1-06 

61-98« 

=100-00     « 

a  By  the  dliferenee. 

from  which  he  draws  the  formala  2(Ag*fi*)-|-MgGl,  A.  In  oommanicatiog  these 
obseryatioDs  of  Heintz  to  the  Berlin  Academy,  H.  Boae  (loa  cit)  adds  that  the  bo- 
racite  from  Lunebei^  also  contains  chlorine  as  an  essential  oonstituent,  and  this  has 
been  substantiated  by  the  recent  analyses  of  Dr.  Julias  Potyka  (Pogg.  Ann^  crii, 
438),  and  also  by  Heintz  (Jour  f  prakt.  OhenL,  Ixxyii,  888). 

Potyka  analyzed  both  boradte  and  stassfurthite,  and  four  analyses  of  boradte 
are  given  by  Ueintz,  having  been  made  under  hit  direction  by  Siewert  and  Geisi. 
The  results  are  as  follows : 

•      MgCl     SCg 

1.  Clear  boradte  crystals,  10*90  26-24 

2.  Clouded  "  *•  10-41  2619 
8.  Staasfurthit^  10-78  2616 
4.  Boradte,  1114  26-00 
6.        «                               11-71  24-86 

6.  "  1111     26-46 

7.  •*  11-64    26-48 

a.  By  tbe  dlfftrence. 
Potyka's  spedmeos,  after  pulrerization,  were  ^i^ashed  with  cold  water  until  the 
wash  water  no  bnger  gare  any  reaction  with  mtrate  of  eilTer  or  chlorid  of  barium ; 
he  found  that  both  boradte  and  stassfurthite  were  slightly  soluble  in  hot  water. 
All  the  spedmens  of  boradte  were  from  L&neberg.  Heintz  was  unable  to  find  a 
weighable  quantity  of  water.  Both  Potyka  and  Heintz  express  the  composition  of 
boradte  by  the  formuU  2(]i[g'fi«)+llgCl«fi  62*60,  iSlg  2686,  MgCl  1064=100. 
Stassfurthite  appears  to  be  a  boradte  with  one  atom  of  water,  2(fig'fiO+MgCl,£[ 
=B  61-27,  fig  26-83,  MgOl  1042,  fi  1-98=100. 

BaoMTam  [p.  98].— F.  Field  has  analyzed  the  hromifriU  which  occurs  in  octahe- 
drons imbedded  in  carbonate  of  lime  at  Chafiardllo  in  Chile  (Quar.  Jour.  Cfaem.  See., 
X,  241).    The  ajstals  had  the  color  and  lustre  of  amber,  and  are  much  harder  than 
the  chioro-bromids  or  chlorid,  and  appear  to  be  little  affected  by  light    Compontion, 
Ag  Br 

67-48  42*67    =    Ag  Br 

CANoaiNiTB  [p.  288,  ir|.— P.  T.  PusirewsW  has  analyzed  the  eancrinite  from  the 
Ilmen  Kts.  ana  from  Mariinskaja  in  the  Tuntnsk  Mts.  (Eokscfaarow,  Mat  Min.  Rnaa- 
lands,  iii,  76) : 

Si        3fcl       Fe      JTa 

1.  IhnenMts.,        8671    29-68     18-78 

2.  «        "  86-21     29*66    0*19    18*27 

8.  Tunkinsk  Mts.,  87*72  27*76  —  21*60 
The  yariety  from  the  Bmen  Mts.  had  a  light  rose-red  color  and  sp.  gr.=2*489. 
That  from  Mariinskaja  was  yellow,  sp.  gr.=2'464.  Pudrewsky  writes  the  formula 
2(]5ra*SiH-2ilSi-HSra,  6a]0)+8fi,  containing  one  atom  more  of  water  than  the 
formula  giyen  by  ^Whitney  for  the  eancrinite  of  Utchfield,  Maine. 

CAaNALLiTiE  [III].— Hdutz  giyes  the  compodtioii  of  wnuUlitej  aa  found  by 
Siewert:                                                             .  ^  ^ 

MgCl  ECl  NaCl  6aS  fi 

86-08  27-41  0-28  1*14  86*88—88*01 

— Kopp*s  Jahresberidit,  1868, 789. 

CAsamaira  [p.  118,  V,  VI,  VII].— In  a  recent  letter  (Boston,  Jan.  8th,  1860)  to 
ProC  B.  Silliman,  Jr.,  Dr.  C.  T.  Jackson  mentions  haying  receiyed  frt»m  Loe  An- 
geles in  California  a  so-called  silyer  ore,  which  on  exammation  proyed  to  be  oxrd 
of  tin  mixed  with  some  peroxyd  of  iron.  On  assay  it  gaye  60*6  per  cent  of  metallic 
tin.  From  the  size  of  the  mnnnoii  of  ore.  Dr.  Jackson  is  led  to  suppose  that  a  yeia 
of  workable  magnitude  exists,  some  spedmens  being  eight  incfaaa  m  thickaess. 
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CiftiXB  [p.  818 1— BMmiMkberg  (Pogg.,  erii,  682)  has  publubed  serenJ  analyeat 
of  this  species.    The  mean  of  the  results  gives — 

Si  Ce  La»f»i  Ca  te  £t 

1918  64-56  7-28  1-36  1*64  6'71s:99-61 

from  which  be  draws  the  formula  (Oe,  La,  t>i,  Oa,  t'e)*Si+A9,  or  B'5i-f  Aq.  An 
importaDt  fact  obserred  by  Rammelsberff  is,  that  when  cerite  is  treated  with  chlor- 
hjdrie  add  it  is  partially  decomposed,  leaTiug  an  insoluble  residue  of  a  different 
oompoeition  from  that  contained  m  the  solution.  He  remarks  that  it  appears  as  if 
cerite  was  composed  of  a  mixture  of  silieates,  differing  in  not  being  equally  acted 
upon  by  acids. 

CiifNABA&  [p.  48,  II,  IV,  Y].— Hugo  MQUer  has  analyzed  and  described  tetrahe- 
dral  crystals  of  dnnabar,  from  Asturia,  Spain,  which  he  supposes  to  be  pseudo- 
morphs  of  either  tetrahedrite  or  cfaalcopynte.— Quar.  Jour.  Chem.  Soc,  zi,  240. 

Cbloueb  [p.  294,  rV,  Yl— For  analyses  of  a  cUorite-like  substance  from  the 
melapbyr-porphyry  of  Ilfeid  by  Strong,  see  Zeitschrift  d.  dentschen  geolog.  Ge- 
seUadiaft,  x,  186. 

Chetsooolla  [p.  809,  ir|.<— P.  Herter  gires  analyses  of  two  Tarieties  of  chryso- 
coUa  from  the  crystalline  slates  of  Ober  and  Niedei^Rochlits  in  TransjWania,  in 
Zeitsch.  d.  deutschen  geolog.  Gesellschaft,  ix,  872.  In  the  same  paper  Merter  men- 
iioDS  a  mineral  which  he  considers  a  new  spedes.  It  occurs  in  a  geode  of  quartz. 
It  is  amorphous ;  brittle ;  color  dark  pistachio-green  to  liTe^brown  and  dirty  yellow- 
ish-green ;  has  a  strong  pitchy  lustre  and  an  almost  concboidal  fracture.  Sp.  gr.= 
2-991.  Contains  Si  14*24,  SbO^ 24*68,  Is 7*24,  Cn 81*49,  f'bO^S,  Ag 2*06,  f^e 8 88, 
Ca  2*16,  tig  0-66, 3^1  0*21,  fi  808=s99-71.  Another  specimen  gave  but  16  per  cent 
copper,  showmg  the  composition  to  be  yariable.  In  matrass  gives  water.  Fusee 
eaauy  in  the  fonene  coloring  the  flame  emerald  green,  with  soda  on  charcoal  gives  a 
metaUic  bead.  'Am  centre  of  several  of  the  massee  was  found  to  contain  tetrahe- 
drite, of  which  the  above  sobstance  is  a  product  of  decomposition. 

CLAYITE,  W.  J,  Tayhr  (Proc.  Acad.  Nat.  Sci.,  Philad.,  Nov.  1869.).— This 
mineral  is  a  solphid  of  lead,  with  about  twenty-five  per  cent  of  arsenic,  copper  and 
antimony,  and  appears  to  be  intermediary  between  ^ena  and  cupro-plumbite.  It 
is  from  rem,  and  occurs  m  small  monometric  crystals,  a  combination  of  the  tetra- 
hedron with  the  dodecahedron.  It  is  also  found  amorphons,  forming  a  coating 
a  thirty-second  of  an  inch  thick  on  a  layer  of  quartx.  Color  and  streak  blaekish- 
gmji  seetile;  hardness  about  2*6.  B.B.  on  charcoal  fuses  easily,  giving  reactions 
for  lead,  arsenic  and  antimony,  and  with  soda  a  brilliant  metallic  globnle  which  be- 
comes lustreless  on  cooling.    Carefully  selected  crystals  gave — 

S  As  Sb  Fb  Cu  Ag 

1.  8*22  9-78  6*64  68*61  7*67  tr. 

2.  8*14  67*40  6*62  

No.  2  was  not  entirely  free  from  extraneous  matten.  Prof.  Taylor  gives  the  form- 
ula (Pb^  ^YB,  As,  So).  A  confirmatory  result  was  obtained  on  a  specimen  of  the 
amoffphons  variety,  llie  mineral  was  received  from  Joseph  A.  Clay,  Esq.,  of  Phila- 
delphia, having  been  sent  to  him  by  his  brother,  Hon.  J.  Randolph  Clay,  United 
States  Minister  in  Peru,  and  it  is  named  in  honor  of  these  gentlemen.  [The  amount 
of  sulphur  is  extremely  smaU,  and  the  presence  of  arsemc  and  antimony  seems  to 
indicate  an  analogy  with  $teinmannUef  which  has  recently  been  shown  to  be  a  ga- 
lena, containing  some  twenty  or  more  per  cent  of  the  sulphids  of  arsenic^  antimony 
and  zinc,  although  this  composition  vanes  exceedingly. — g.  j.  b.]  - 

Coal  [p.  26,  II,  lY,  YI].~0.  Matter  has  analyzed  (Jour.  f.  prakt.  ChesL,  Ixxvii, 
89)  the  so-called  Bog-head  coal  from  Torbane-Hul  in  ticotknd,  with  the  following 

"•"^*-  -i^        -         -       -        •. 

0        HNOSfi        SiSlfeOa 

60-81    918    0*78    4*89    0*82    0*89    1819    9*60    1*22    027 » 100*06 

ConncmRiTK  Jjp.  86,  Y].^-An  examination  of  this  mineral  by  C.  Winkler  (B. 
n.  H.  Zeit.,  xviu,  888)  confirms  the  results  obtained  by  v.  Eobell  and  Baoomels- 
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herg,  thowiog  this  miDend  to  be  a  mixture  of  ancnolHe,  cuprite,  copper-glance,  and 
arBenid  of  copper. 

Coppaaia  [p.  88(»]. — A  cupriferous  yariety  of  copperas  from  a  mine  of  chalcopy- 
rite  in  Turkey  has  been  analyzed  by  Pisani  (Gomptes  Rendus,  April  18, 1859)^ 
Color  like  that  of  cyanosite,  on  exposure  assumes  an  ocfareous  tint    CompositioD— 

Cu  Je  5  tL 

16-66  10-98  29-90  48*66 

giving  the  formula  {Pe  {/u)S-f  7£[,  or  copperas  in  which  a  portion  of  the  iron  b  re- 
placed by  copper.— (L.  E.  and  D.  Phil.  Hag.,  [4],  xvii,  409.) 

CoppSB  NiOKXL  [p.  62,  YI].— According  to  G.  Rose  and  Noggerath  the  oopper- 
nickel  from  SangerKausen  crystallizes  in  the  hexagonal  form.— (Zeitschrift  d.  deuts- 
chen  geolog.  Gesellsch.,  Zt  91 ;  VerhandL  d.  naturhist  Ver  d.  Rheinlande,  xr,  xv.) 

CYANOLITB,  CENTRALLASSITE,  CERINITE,  K  JETow,  (Ed.  new  PhiL 
Jour.,  X,  84). — Prof.  How  has  described  three  new  species  of  silicates  occurring  in 
a  reniform  nodule  in  the  trap  of  the  Bay  of  Fundy,  one  mile  east  of  Black  Rock. 
The  nodule  was  about  half  the  size  of  a  fist.  It  was  coTcred  with  a  green  chlorite- 
like  coating,  and  on  breaking  it  presented  a  curious  internal  structure ;  immediately 
beneath  the  coating  was  a  narrow  band  of  a  yellowish-white  mineral  resembling 
wax  {cerinite),  then  a  portion  baring  a  stellated  appearance  and  a  highly  pearly 
lustre  (centrallauit€\  while  the  centre  was  principally  made  up  of  a  bluish-gray 
opaque  mineral  in  rounded  spots  {cyanolite).  A  carefm  separation  of  the  constitu- 
ents showed-^1.  Cyanolite^  comprising  the  centre  of  the  nodule,  was  amorphous; 
hardne8s=£4*6 ;  sp.  gr.=2'496 ;  fractun*  flat-conchoidal,  even ;  streak  white,  lustre 
dull,  color  bluish-gray;  sub-translucent  in  thin  pieces,  and  the  powder  transp>ar«at 
under  the  microscope.  Decomposed  with  chlorhydric  add,  airordine  slimy  siUca, 
but  does  not  gelatmize  either  oefore  or  after  heating.  In  matrass  becomes  white 
and  gives  off  water.  B.E  in  platinum  forceps  fuses  only  on  the  thin  edges,  with 
soda  and  borax  gives  transparent  beads,  with  salt  of  phosphorus  a  translucent  glass. 
Analysis  gave — 

Si           £1           da        JTg  S           a 

1.  H-ie        0-84        17-62        tr,  0-68        7-39  =  100-48 

2.  72-62        1-24        1819        ir.  0  61         691=  9847 
Analysis  No.  2  was  made  on  a  specimen  not  perfectly  free  fix>m  etnircJlanitt. 

Disregarding  the  small  amount  of  alumina  and  potash  in  sio,  1,  we  have  Uie  o^^gen 
ratio  Oa :  Si :  fi:  as  1 :  7*86 :  1*31  or  4 :  81-40 :  6*2,  from  which  Prof!  How  draws  the 
formula  Ca*3i  i  o-f  6fl=Si  74-26,  Ca  18-86,  fi!  7*87.  Considering  the  water  as  basic 
the  ratio  of  the  oxvgen  in  sll  the  bases  to  that  of  the  silica  is  as  1 :  8*2,  approxhnat- 
ing  to  that  of  Edelforsite,  Ca  Si  or  1 : 8.  The  name  eyanolite  is  in  allusion  to  the 
blue  tint  which  distinguishes  this  mineral  from  its  associates. 

2.  Centrallauite  occurs  in  spherical  concretions  between  the  cyanolite  and  the 
rind.  The  concretions  when  broken  have  a  lAmftllftr  structure  and  consist  of  plates 
diverging  from  a  centre ;  the  plates  have  a  pearlv  lustre,  but  the  mineral  passes 
into  an  opaque  white  form.  Centrallassite  has  a  white,  sometimes  yellowish,  color ; 
translucent,  transparent  in  thin  plates ;  brittle ;  lustre  sub-resinous ;  hardDes8=8*6 ; 
sp.  gr.^-46— 2  46.  In  matrass  yields  water,  becomes  opaque  and  silvery-white. 
B.B.  fuses  readily,  with  spirting,  to  an  opaque  glass,  with  the  fluxes  gives  a  clear 
bead.  Decomposed  by  chlorhydric  add  without  gelatinizing.  The  result  of  two 
analyses  were : — 

Si      '    £1  Ca  %  e  a 

69-06        100        27-86        0*20        undet,        1140 
68-67        1-28        27-97        013  069  11-48  =  100'07 

The  oxygen  ratio  of  the  mean  of  these  analyses  for  the  lime,  silica  and  water  is 
1 :  8*91 :  127=4 :  16*64 :  6*08,  from  which  Prof.  How  deduces  the  formula  Ca4§i8!.4- 
6d=Si  6906,  Ca  29*20, 15L  11-74.  From  two  determinations  of  the  water  and  an 
estimation  of  the  silica,  the  opaque  mineral  was  proved  to  have  the  same  oompoei- 
tion  as  the  transparent  variety. 
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8.  Cerinite.  The  narrow  band  enyeloptog  the  two  preceding  mioerals  (an  eighth 
of  an  inch  in  thickness)  was  an  opaque  mineral,  translncent  in  very  thin  fraf^enta; 
aniorphoas; .  lustre  sub-resinous,  resembling  wlute  or  yellowish-white  wax ;  £[.=3*6. 
Kh.  tuaible  without  intumescence.  It  waa  imperfectly  decomposed  by  chlorhydrio 
add.    Two  analyses  gave*- 

Si  ;^l  Pe         <;a  %         &  fi 

1.  5813        12-21         101         9-49         183        OZl        1596=^9900 

2.  6702  18-11  1-27  10-15  1-91  undet.  1542=98-88 
The  iron  and  potash  in  No.  1  were  dissolved  out  by  chlorhydric  acid — a  fusion 
with  carbonate  of  soda  was  made  to  complete  the  decomposition.  The  loss  in  the 
analyses  is  supposed  by  Pro£  How  to  be  due  to  alkali  not  determined.  The  ratio 
between  lEt,  S,  Si,  £[  is  as  1 :  2 : 9  : 4,  and  gives  the  formula  8CaSi+23l^5i"+12£[= 
5l  68-06,  SI  14  60,  Ca  11*96,  iS  15*88. 

Datbouts  [p.  884, 1— IV,  VI].— J.  D.  Whitney  has  described  a  peculiar  variety 
of  this  mineral,  which  occurs  in  nodules  in  the  Minnesota  mine,  Lake  Superior  (this 
Jonr.  [2],  zxviii,  13\  The  mineral  is  quite  compact  and  breaks  with  a  conchoidal 
fracture ;  it  is  perfectly  white  and  opaque,  resembling  in  physical  character  the 

Surest  and  most  close-grained  marble.    H.^'5 ;  sp.  gr.  2-983.    Analysis  by  C.  F. 
handler  gave— 

Si  Pe,Sl  Ca  B(loss)  £[ 

87-41  0-36  2511  2140  6-73  =  100. 

Q.  Sella  has  in  his  collection,  a  crystal  of  datholite  from  Baveno,  4^  inches  long  by 
8f  inches  broad,  and  l\  inches  in  thickness.— (Wien  Akad.  Berichte,  zxiz,  289.) 

DiASPoas.— See  under  Natrolite. 

EmouTB  [p.  98]. — ^F.  Field  has  given  analyses  of  three  varieties  of  chloro-bro- 
mid  of  silver  from  Chafiarcilio,  in  the  province  of  Atacama  (Quar.  Jour.  Chem.  Soc., 
2,239): 

Ag  Br  a 

1.  68  22  16-84  1492     =    99*98 

2.  66-94  19-82  1318     =    99*94 
8.            61-07                83-82  600     =    9989 

No.  1  had  a  pale  green  color,  and  its  formula  is  2AgCl+Ag6r.  No.  2,  of  a  darker 
color,  and  of  more  frequent  occurrence,  is  identical  with  Breithaupt*s  embolUe,  as 
analyzed  by  Plattnor,  8  AgC14-2  AgBr.  No.  3  was  of  a  very  dark  green  color,  some- 
times having  a  purple  tint,  its  formula  is  AgCl-f-3AgBr. 

Under  the  names  megabromite  and  tnikrobromite  fireithsupt  has  described  two 
new  chloro-bromids  of  silver  (B.  u.  H.  Zeit,  xviii,  449).  L  Megahroniite.  Lustre 
adamantine ;  color  siskin  to  pistachio-green,  changing  on  exposure  to  the  light,  to 
blackish-gray ;  streak  pale  green.  Crystalline  form  cubic ;  cleava-re  cubic,  though 
not  always  distinct ;  fracture  conchoidal  and  uneven ;  slightly  malleable  and  sectile. 
H.=2*75 — 3 ;  sp.  gr.  6-230^6-234.  Occurs  in  compact  limestone.  Analysis  by  T. 
Bichter: 

Ag  Br  CI  I 

6419  26-49  9-32  tr,    • 

The  relations  of  Ag,  Br  and  CI  are  as  2*26 :  1*26 : 1,  or  as  9 :  5 :  4=4AgCl+5AgBr. 
It  bears  a  very  strong  resemblance  to  embolite  in  physical  characters. 

IL  Mikrobromite.  Lustre  adamantine ;  color  between  asparagus  and  greenish^ 
gray,  on  exposure  becomes  ash-gray  and  opaque ;  straak  white,  translucent ;  crya* 
talline  form,  cubic ;  fracture  irregular,  and  without  any  regular  cleavsge ;  very  sectile 
and  malleable.  H.=2-6— 3.  Sp.  gr.  6*75—5-76.  Occurs  with  native  silver  in  a 
yellowish-red  compact  limestone  at  Copiapo  in  Chile.  Two  analyses  by  Richard 
If  iiller  gave— 

Ag  Br  CI 

1.  7023  12-35  17-37 

2.  6981  1244  17*76 

ITie  ratio  of  Ag,  Br  and  CI  is  as  4 : 1 : 8,  giving  the  formula  AgBr-f-S  AgCL 
SECOND  SERIES,  Vol.  XXIX,  Na  87.-BfAY,  I860. 
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[In  thk  eooneetioii  it  may  be  interastiiig  to  nofcioe  the  ranerki  of  Domeyko  upon 
the  chloro-bromids  of  aiver  (Elementoe  de  MiiienlogU,  202).  He  Mje:  ''the 
cUoro-bromids  rarj  in  oolor»  from  gnyieh-sreen  or  yeUow*  to  aqpengw  and  piftA^ 
diio-g^een.  In  general  the  epedmena  that  hare  a  yellow  color  hayemore  fanNniM* 
and  conseqaently  lees  eilrer,  than  thoee  of  a  gray  or  peariy  green  color."  Analpee 
of  three  epedmene  of  the  yellov  Tarietj  from  the  minee  of  Chafiaidllo  gmTe  Do- 
meyko; 

Agd  AgBr  Ag  Br  CI 

1.  51-00  4900  as  66-6S  20^85  12*62 

2.  52-80  47-20  =s  64-84  20D9  18-07 
8.            51-00  49-00  ^  66-68  20-85  12-62 

The  ratio  of  the  atoms  of  Ag,  Br  and  Gl  in  Noa.  1  and  8,  are  as  2^:  1 :  li  or  7:8:4^ 
giving  the  formula  4Ag01+8  AgBr.  Ko.  2  has  the  ratio  2i :  1 :  H  or  5 : 2  : 8,  giving 
tiie  same  formula  as  JSreithanpf  s  embolite,  8Aff01-f>4AgBr.  Domeyko  also  gives 
four  analyses  of  the  grayish  green  variety  irhi£  ocenrs  m  missnn  an  indi  or  mon 
in  thickness.  Of  th^  fi^os.  4,  5  and  6,  as  analynd  below,  were  from  ChaftanaHo 
and  7,  from  Quillota.  All  the  specimens  examined  were  remarkably  bomogeneoaa 
and  pore,  some  of  them  as  tnmsluoent  as  wasL 

AgOl     AgBr  Ag  Br  Ca  Batio. 

4.        729        27-1     =     70-44        11-68        18-08  9:2:   7 

5>        66-6        84-4    x=    6914        14*68        16-28  7:2:   5 

6.  81-4        18-6    =s    71-94  7-92        2014        20:8:17 

7.  66-4        88-6    ==    69-28        14*80        16-42        15:4:11 


If  we  now  recapitulate  these  tcffether  with  Field's  analyses  and  the  analvaea  of  the 
three  species  of  Breithanpt^  in  the  order  of  the  increase  of  bromine,  we  nave : 

Pearly  green,  GhaflardUo,  (t\ 


Uikrobromite,  Gopiapo, 
Pearly  green,  'Quillota,      (7), 
«     GhaflardUo;  (6), 
Light  green,  ** 

EmboUte*  « 


Tellow, 

lieffabromite, 

Dark  green,  GhaflardUo, 


"    (landSX 


71-94 
70-44 
69*84 
69-28 
6914 
68-22 
66-94 
66*86 
66*84 
66-58 
64-19 
61*07 


Br 

7*92 
11-58 
12-89 
14-80 
14*68 
16-84 
19-82 
20*08 
20-09 
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fieie  then  are  ten  disUnct  chemical  compounds  formed  by  the  union  of  Tarioas  pro- 
portions of  AgGl  and  BrGI,  and  so  fiir  as  known,  they  all  crystalUae  in  the  mono- 
metric  system.  As  both  bromyrite  {As^)  and  kerarayrite  (AgCi)  oyttalliae  in 
the  monometric  system,  and  as  01  and  or  are  Isomorpbous  and  may  replace  each 
other  in  an  infinite  number  of  proportions,  it  is  well  to  ask,  where  we  shall  stop  in 
the  making  of  new  spedes.  Tne  nye  varieties  which  we  have  quoted  from  Domey- 
ko, together  with  the  two  varieties  analyzed  by  Field,  deeerye  to  rank  as  species 
quite  as  much  as  embolite,  meffabromite,  and  mikrobromite.  The  varieties  of  diloro- 
bromid  of  silver  seem  to  shade  insensibly  into  each  othbr— the  spedfic  gravity  in- 
creases, and  the  color  deepens  in  proportion  with  the  increase  of  bromine.  We  have 
already  the  name  embolite  admitted  in  the  sdence,  and  if  the  native  chloro-bromid 
ahottld  be  found  which  has  the  ratio  2:1:1  or  AgOl-f-AgBr,  it  would  have  the 
■ame  right  to  be  ranked  a  spedes  as  dolomite,  but  we  proteet  aninst  making  teo 
or  more  ipedes  of  Ag  (Br,  01),  for  tiie  same  reasons  that  we  shoiud  protest  aninet 
making  distinct  spedes  of  all  of  the  varieties  of  dolomitic  limestone.— o.  j.  a,] 

FnunjaoNira  [p^  850,  III].— R.  Weber  has  analyzed  ferguMcnitt  flrom  Wait 
Greenland  (Pogg.  Ann.,  evil,  590) : 

Sb  fin         Zr  t  Oe         9e  9 

48-84        0-86        6-98        88*61        8*05        1^        0-85  =  99*61 
This,  althoagh  differing  somewhat  from  the  former  analyiis  by  Hartwall,  proves  th« 
mmeral  to  bi  distinct  fi:om  the  Korwegian  tyrUt^ 
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18-28 

18-81 

26-88 

25-61 
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FftASKinrtn  [p.  166,  I,  YII].— Tha  domical  eompoBiUon  of  this  mineral  hat 
been  oarefulty  studied  bj  Rammelaberg  (Pogg.  Add.,  cyii,  812),  aDd  tlie  caDses  of 
error,  and  the  disagreemeDt  in  former  analyses  pointed  ont.    His  analyses,  partly 
from  maasire,  and  partly  from  crystalliaed  specimens,  gare : 
1.  2.  8. 

(9e         64-28        66-82        64*22 
a.«-5-21  i  Ua  18-08        1887 

( Za  2609 

108-88.     108-51       108-26 
Analyses  4  and  6  were  made  by  Schnls  in  Rammelsberg^s  Laboratory.    The  mean 
is  9e  64-51, 8n  1851,  Za  2580  (ezdnding  2b  in  No.  4)  vl08'62,  equal  t# 

Fe  Mn  Zn  O 

45-16  9-88  20-80  2516  s  lOOOa 

Eqnhndenis^     48  1-  1*8  98 

Hie  atomic  proportion  between  the  metals  and  the  oxygen  is  7*6 :  9*83:1 : 1-2=65 : 6 
or  R  A 09.  Rammelsberg  proves  by  experiment  that  at  least  a  portion  of  tbe  maih 
gaoeee  must  be  sescjuiosnrd,  and  after  the  consideration  of  sereral  hypotheses  in 
regard  to  the  oxydation  of  the  iron  and  man^^ese,  which  show  the  impossibility 
of  the  compositioD  of  the  mineral  oorresponding  lo  the  spinel  formula,  he  is  led  to 
aasume  the  tohoU  of  the  manganese  to  exist  ae  sesqnioxyd.  He  then  oaicalates  the 
oxygen  remaining,  after  deducting  that  united  with  the  anc  and  manganese,  as  be* 
loDging  to  the  iron.    This  gives— 

^.                  «  Oxygen.                           ft  Ozygea. 

§a  18-61  4-18)  •,...,  18-61  ^ISKo-m 

f e  81-64  9-48  f  ** ^*  27*50  825  P* ^ 

Je  29-55  «Wln.«  »8«1  "^'^l^^M 

Za  25-80  5-00  P****  25-80  500  f"*® 

100-00  25-16  99-62  2476 

Golnmn  5  is  a  oorreetion  of  the  calculation  so  as  to  make  the  oxygen  of  the  prot« 
oxyds  and  sesquiozyds  equal,  and  corresponds  to  the  amount  of  von  found  in  the 
ai^vses.  The  oxygen  thus  calculated  differs  but  0-4  per  cent  from  the  total  oxygen. 
The  calculation  of  the  compound  R906  in  whi<m  Mn:Zn:Fe=l:  2: 5  gives 
Fe  45-24,  Mn  892,  Zn  2102,  0  24-81,  or  9e  64-66,  Sn  12*80.  ZdO  26- 19=1 08 -65, 
corresponding  veiy  well  with  the  results  of  the  analyses,  and  giving  the  formula 
(^e^)*(9^n)  or  It'S.  Rammdsberg  considers  the  isomorphism  of  ItS  with 
B'fi  as  a  necessary  consequence  of  the  isodimorphism  of  the  oxyds  ft  and  fi,  already 
shown  in  his  recent  investigatioDs  on  hornblende,  augite,  and  the  different  varieties 
of  specular  and  titanic  iron.  [An  analysis  o( /raf3clinite,  made  by  the  writer  ii> 
the  autumn  of  1858,  gave  results  agreeing  very  nearly  with  the  composition  obtatned 
by  Bammelsberg,  vie  9e  65-05,  Sn  14-77»  2b  28*80,  insduble  0-80^108*12.— 

Oaudta  [p.  86,  H— rV,  Vir|^'-The  so-called  9tHnmannit€,  already  referred  to 
ffalena  by  Kenngott  (IJebersicht,  1855, 109),  has  recently  been  analyzed  by  Schwar^  , 
{JUtUB,  wien.  /Jod.  Ber.,  xxv,  561),  with  the  following  results:  . 

PbS  AsjkSi        SbSs  ZnS  FeS 

76-48  9-25  0*77  ll''88  210  =  99-98 

Aoother  specimen  gave  2  p.  a  less  lead,  a  trace  of  sine,  and  scarcely  any  arsenic, 
but  contained  a  lam  amount  of  antimony.  In  a  third  sample  a  small  portion  of 
silver  was  ibund.  From  these  fiicts  Prof.  Reuss  draws  the  conclusion  that  sulphid 
of  lead  is  the  only  constant  constituent^  and  that  steinmannite  is  an  impure  galena, 

QAMxm  [p.  190,  I— VII].— Analyses  of  Unu-iron-gamet  from  the  Schischimsk 
MtsL  (1.),  and  from  Adimatowsk  (2.),  and  the  growtmar  from  tbe  SlUdlanka  River 
(8),  made  under  the  direction  of  IT.  v.  Iwanow  in  the  Mining-Department  l4kbora« 
tory  in  St^  Petersburg  gave  (Kokscbarow,  Mat  Min.  Russlands,  iii,  79): 
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ftn 

8411 

80-96 

tr. 

lr.=100-28 

24-81 

81-07 

0-49 

tr.=  99.68 

10-94 

82-94 

0-98 

—=100-76 

SOi 

NH40 

1. 

48-40 

6-37 

2. 

48-30 

610 
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Si         21 

1.  G.=8-798.    86-21  tr. 

2.    8722        604 

8.    O.— 8-427.    40-99      14*90 

An  extended  notice  of  the  occorrenoe  of  garnet  in  Rosaia,  with  description  of  in- 
terestio^  crystals  is  given  by  Kokscharow  in  his  Materialen  zur  Mineralogie  Ross- 
lands,  iii,  l-— 40. 

GKBSDORmnB  [p.  68,  Vll].— Dr.  Genth  has  detected  crystals  of  this  mineral  oc- 
curring as  an  incrustation  npoD  partially  decomposed  galena  and  bleode  at  Pboaniz- 
▼ille,  Pa.  The  crystals  are  cubes  with  octahedral  planes,  and  sometimes,  though 
nurely,  pentagonal  dodecahedrons  are  found. — This  iiour.,  [2],  zxviii,  248. 

GLASvam  [p.  865,  III].— Prof.  W.  J.  Taylor  refers  to  gUaeritet  with  a  qoerj,  a 
sulphate  of  ammonia  and  potash  from  the  Chincha  Islands.  It  occurs  in  concre- 
tions a  half  or  three-quarters  of  an  inch  in  diameter.  Color  yellowish-white ; 
structure  crystalline;  taste  pungent  and  bitter;  opaque;  permanent  in  air.  Hard- 
ness 2.  KB.  blackens  and  fuses  with  difficulty,  givmg  a  white  bead.  The  resoltB 
of  two  analyses  were : 

KO  NaO 

48-46  1-68  s  98-90 

4<i9  =  99-89 

Both  tpeciroens  contained  traces  of  organic  m£ter.  The  composition  gives  the  for- 
mula (NH^O,  KO,  NaO)SO',  which  differs  from  that  of  gkserite  only  in  having  a 
portion  of  the  potash  replaced  by  ammonia  and  soda  (Proc.  Acad.  Nat  Sd.  Phiiad., 
Nov.,  1869). 

Haliotsitb  [p.  261]. — Noggerath  has  described  as  a  variety  of  opal,  a  mine- 
ral occarring  in  a  soft  gelatinous  state  in  trachyte  in  the  opal  mine  at  Ccerweitza  In 
Hungary  (Verhand.  d.  naturhist.  Ver.  d.  Rheinlande,  xv,  cii).  Upon  exposure  to 
the  atmosphere  the  mineral  hardens,  and  its  characters  approach  those  of  jasper- 
opal.  Analysis  by  Landolt  showed  the  mineral  to  lose  6*80  p.  c.  by  drying  over 
sulphuric  acid,  and  the  dried  substance  gave : 

&i  £lFe  Ca  £[ 

46-96  36-66  tr,  1610  =  99*62 

[Assuming  the  iron  to  be  an  unimportant  ingredient,  this  composition  oorresponda 
to  the  varieties  of  ludloysite  from  Anglar  and  Housscha  (Mia,  p.  161,  anaL  1,  2).— 

o.  J.  B.] 

HATiSTinE  [p.  894,  III,  IV]. — Analyses  of  very  pure  hayesine  by  Reichardt  (Kopp's 
Jahresbericht,  1868,  787): 

Ba  Ca  fTa         S  CI  InsoL       fi*  flc 

1.  62-05        11-56  tr.        0-68        OU  83-68        1-38 

2.  50-42        1210  tr.        107        1-21  0*67        83-67        087 
(a)  by  the  diflterence.  (A)  expelled  at  a  red  bent  (e)  expelled  at  100"  C. 

No.  1  was  a  specimen  from  the  German  importers,  and  2  was  received  direct  from 
Lima.  Reichardt  gives  the  formula  CaB^+^O^-  An  analysis  of  hayetine  by  F. 
W.  Helbig  (Dingler*s  Polytech.  Jour,  cxlvii,  819)  gave  B  46-46,  6a  1403,  Sa  6-17. 
i*  £[  82-61,  NaCl  189,  ti[g  and  Si  traces.  Additional  analyses  of  the  commercial  arti- 
cle are  given  in  Barreswil*s  R^peretoire  de  Chimie  Apphqu6c,  i,  216. 

HrarATTTB  [p.  118, 11,  III,  IV,  VII]. — A  specimen  of  tabular  crystalline  hematite 
from  Vesuvius  analyzed  by  Rammelsberg  (Pogg.  Ann.,  cvii,  468)  gave  Pe  98*05 
Ag  1 '40=99*46.    It  contained  no  protoxyd  of  iron. 

Analyses  of  hematite  from  the  Lake  Superior  region  by  Pro!  J.  D.  Whitney  (this 
Jour.,  p],  xxviii,  13): 
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I.  II.  in. 

a.  6.  c*  a.  b.  a.  b. 

liwolaUe,  1-02  '80  -64  '7'92        7*96        1-99      206 

Inm,  69*41      70*22      69*96        64*42      6401       68*81 

^'g2S!^*'**^[  29*67      28-98      29*60        27*66      2808      29*20 
•  Mean  of  three  clo«ely*agree>Ds  determinations. 
L  from  the  Jackton  Moimtain,  H  from  the  Oleveland,  and  IIL  from  the  Burt  or 
Lake  Superior  Mountain. 

HoMioBumE  [Virj.^-This  mineral  was  referred  to  hamhaTdtiU  in  the  last  stip- 
plement,  but  the  recent  anal^pis  of  Richter,  published  \yj  Breithaiipt  in  the  B.  u. 
H.  Zeitune,  zriii,  821,  gives  its  composition  as  Fe  26*81.  Cu  43*76,  S  80*21,  and 
tlieformuUi(Ou»S)»,Fe«S»-f-2Fe8.  8p.  gr.  4*47— 4*48.  (Breithaupt)  [The  identity 
of  crystalline  form  of  this  mineral  with  dialcopyrite,  together  with  its  less  degree 
of  hsfdnett,  and  the  difficulty  of  obtaining  it  pure  and  free  from  admixture  with 
diakopyrite,  would  seem  to  indicate  that  it  mignt  be  a  product  of  decomposition  of 
this  latter  species,  or  pe|hape  a  mizture^j^Mhis  species,  with  some  of  the  richer  snl- 
phids  of  copper,  such  as  erubescite  or  copper-glance.  It  is  interesting  in  this  con- 
nection to  note  Dr.  Genth*s  remarks  jipoiLthe  occurrence  of  bamhardtite  with  cop- 
per-glance and  qhalcopjtite  at  the  Pioneer  MiUs  mine  (this  Journal,  [2],  zzyiii,  248). 

— O.J.B.] 

HoRVBLiiron  [p.  170,  I— IV,  VI,  VIIV— A.  Enop  has  published  a  description 
and  eeveral  analyses  by  himself  and  W.  Hoffman  or  an  interesting  soda  hornblende 
from  the  serpentme  rook  at  Waldheim  in  Saxony  (A.nn.  d.  Chem.  u.  Pham.,  ex,  863). 
Color  leek-green ;  translucent ;  occurring  in  veins  of  an  inch  in  thickness  and  resem- 
bling actinolite.    H.=5.    Sp.  gr.  2*967. 

Si  SI       ]^e       fUn      Ca       fig       ]^a 

-  --       '  --       '  --     11*63     10  01     12*88=1 0006  Knop. 

10-28    1112    1261=100*42  Hoffmann. 
10-76     1088     12*68=10112 
(a.)  Mean  of  two  determinations. 
It  lost  0*5  per  cent  by  ignition.    [The  analyses  give  too  much  silica  for  the  horn- 
blende formula,  but  this  may  be  accounted  ?or  on  the  supposition  that  the  mineral 
"was  psrtially  decomposed,  when  treated  by  hydrochloric  acid  to  free  it  from  adher- 
ing carbonates^    He  large  percentage  of  soda  is  remarkable.— g.  j.  b.] 

loDT&nra  [p.  96,  606]. — An  analysis  of  iodyrite  from  Delirio's  Mine,  Ohafiarcillo, 
aflforded  F.  Field,  Ag  46*98, 1  64*02=:AgL— (Qnar.  Jour.  Chem.  Soc,  x,  241). 

Ietdosicixx  [p.  19, 1]. — Analyses  of  iridotmine  from  various  localities  by  Deville 
and  Dehray  (Ana  Chim.  et  Phys.,  [8],  Iri,  481). 


1. 

68*71« 

1*62 

6*66 

0*26 

2. 

68*46« 

1-92 

6*68 

0*61 

8. 

68*46a 

1*74 

6*79 

0*82 

Ir 

Rd 

Pt 

Ra 

Os 

Cu 

Fe 

1. 

Columbia, 

70*40 

12*80 

0*10 

17*20 

.... 

=100* 

2. 

it 

67-80 

0*68 

— 

6*87 

86*10«  0*06 

010=10006 

8. 

California, 

6360 

260 

0-60 

43*40 



=100* 

4. 

Australia, 

6818 

804 



6*22 

83*46 

0*16 

=100- 

6. 

Borneo, 

68*27 

2*64 

0*16 

-— 

88*94 

=100- 

6. 

Russia, 

77*20 

0*60 

110 

020 

2i*oa 

tr. 

=100* 

7. 

G.=18*9. 

48-28 

6  78 

0*62 

8-49 

4011 

0*78 

0*99=100* 

8. 

G.= 

:sl8*8, 

64*60 

7*60 

2*80 

— 

2290 

0-90 

1*40=100* 

9. 

O.=20*4, 

4894 

1*66 

014 

4*68 

48*86 

Oil 

0*68  =100- 

10. 

"        G.= 

=20*6, 

7036 

4*72 

0*41 



28*01 

0*21 

1*29=100- 

(a.)  In  thiff  anaiytls,  the  osmium  was  determined  directly,  in  the  otliera  by  difibrence. 

lEON[p.  17,  II,  Vn].— F.  A.  Genth  describes  in  this  Journal,  [2],  xxviii,  246,  a 
specimen  of  what  appears  to  be  telluric  iron.  It  is  said  to  occur  near  Knoxville,  in 
Tennessee,  although  ite  exact  locality  is  not  known.  It  contains  neither  cflrbon, 
phosphorus  or  sulphur,  and  its  peculinr  appearance  together  with  its  being  associated 
with  a  silicate  of  magnesia,  iron  and  lime,  render  it  probable  that  it  may  be  a  genu- 
iDg  specimen  of  native  tron.  Dr.  Genth  describes  the  mass  examined,  to  have  been 
whoiat  one  and  a  half  inches  square,  and  three-eights  of  an  inch  in  thickness.    The 
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iron  had  a  grayish-white  color,  a  haddj  fracture,  and  broke  easily  into  fragments, 
which  though  crystalline,  did  not  show  any  distinct  planes.  It  was  soft,  scaroely 
scratcfains^  fluorspar.  Lustre  eminently  metallia  Beadily  diasolyed  by  nitric  add. 
Oomposition  :^ 

Fe  Ni         Oo         Mg  Oa  81 

99-790        0140        tr.        0*022        0-121        0-076 » 100-148 
A  similar  mineral  has  been  received  by  Dr.  Genth  from  Northern  Alabama,  and  ii 
IS  ezceedm^ly  desirable  that  more  definite  information  should  be  obtained  in  regard 
to  the  locality  and  mode  of  occurrence  of  this  problematical  substance. 

EjERAaGTam  [p.  92,  TV]. — A  specimen  of  chlorid  of  silver  from  the  "Revubli- 
cana  Mine,"  OhatJarcillo,  analyzed  by  F.  Field  (Quar.  Jour.  Chem.  Soc,  z,  289}  con- 
tained: 

Ag  a 

76-27  24-78    =    AgOL 

LABaADOBifB  [p.  287,  II,  VII]. — ^Vom  Rath  eives  as  the  compoaition  of  the  <a&- 
rtdoriU  from  the  gabbio  of  Uannorara  in  GraubOndten :   • 

5i         Si  9e         da        ftg        &         tTa 

0.^2-840.    66-46      22*12        4*28        9*68       ISO       1*64        6*78=100*20 

This  mineral  lost  2*76  p.  a  on  ignition.— Zeitsch.  d.  deutschen  geolog.  Gesellschaft, 
iz,246. 

LmKTBnnn  [p.  4201. — ^Analyses  of  libethenite  from  Congo  in  Portuguese  Africa 
by  Hugo  Mailer  (1.)  (Quar.  Jour.  Chem.  Soc,  xi,  242) ;  from  Libethen  (2.)  by  Ber- 
gemann,  and  fitm  Nischne-TagiUk  (8.)  by  Chydenius  (Kopp's  Jahresbencht,  1868, 

On          P  ta  1&  tt          0 

1    nnn«.                i**^'*!  28-76  4-08  a=100*00 

1.  v/ongo,                 ^e6-76  2902  422  =100*00 

2.  Libethen,               66-29  26-46  2-80       4*04  =  99-09 
8.  Nischne-Tagilsk,    64*47  29-48  tr.         8-68  1*77        0-82=100-22 

LILLITE,  Reuu  (Wien  Akad.  Ber.,  zzy,  660).— This  name  has  been  ffiven  bj 
Reuse  to  a  mineral  which  occurs  at  Przibram  in  Bohemia.  In  physical  characters 
it  resembles  glauconite,  and  appears  to  be  a  product  of  the  decomposition  of  pyrites. 
It  is  an  amorphous,  lustreless,  earthy  substance,  having  a  hardness  ^  2,  and  sp.  gr. 
8*043.  Color  bladdsh-ffreen,  in  reir  fine  powder  under  the  microeoope  is  leek- 
green  by  transmitted  li^t.  Material  selected  as  pure  as  possible  gare  Payr  on 
analysis: 

5i  9e  dad        FeS(insoL)     A 

82-48  64-96  1*96  0*68  10*20  =  100*22 

On  treating  the  mineral  with  nitric  add,  Payr  found  after  ignition  and  making 
allowance  ror  the  water,  the  sulphur  of  the  pyrites,  and  the  carbonic  acid,  that  the 
iron  in  the  mineral  had  absorbed  8*48  per  cent  of  oxygen,  bo  that  deducting  Uiis 
fixmi  the  64-96  9e  we  have  51-62  per  cent  of  ironplns  oxygen.  This  gives  a  total 
of  96'79,  a  loss  of  8*21  per  cent  in  the  analysia  The  author  places  the  spedes  near 
hisingerite  and  cronstedite.  It  corresponds  very  closely  in  chemical  composition 
with  the  variety  of  hisingerite  from  Riddarhyttan  in  whidi  Raounekbeig  found 
(Mm.,  p.  290): 

5i  9e  f'e  da  Ag  fi 

88-07  84-78  17*69  8-66  0*46  11-54 

MAomtBiTi  [p.  447,  II,  III].*- Analyses  of  the  magnesite  firom  Snarum  and  Frank- 
enstein by  T.  Scfaeerer  (Jour.  £  prakt.  Chem.,  Ixxvi,  424) : 

d  ftg  $*e  da 

Snarum  (or^Uiaed),  6218        46*66        0-78        0*48  =  100*00 

Frankenstem  (amorphous),     66*84        47*48         —        0*22  ss  100*00 

The  small  amount  of  medumioal  mixture,  amounting  in  the  Snarum  specimen  to 

0-05—0-1405  per  cent,  and  in  the  Frankenstein  specimen  to  0*048  p.  c,  have  been 

inbtracted  ttom  the  above. 
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l(AOirOFERR1TE.*-IUiiiii^elsberg(Pogs:.  Ann^  crii,  461)  givei  this  name  to 
the  octahedral  iron  which  occftn  interUmioated  with  hematite,  in  the  fumaroles 
fonned  at  YesaTine  after  the  eruption  of  1856.  Hia  former  analyses  showing  the 
presence  of  a  oonsidenble  amoont  of  magnesia  are  contamed  in  SappL  YIL  Two 
additional  analyses  of  portions  selected  oat  bj  means  of  the  magnet  from  the 
finely  pnlTeriied  mineral  gmre : 

9e    .        iflg  On  InsoL 

1.  G.=34*56&        82-91  1860  0^99  2*61  =  100-01 

2.  G.=34*688.        88-80  18-41  0-69  2-00  =    9980 

which,  ezdnding  the  ozyd  of  copper  and  insolaUe  portions,  giyes  (1.)  9e  86*92, 
ttg  14-09=100-01,  and  (2.)  9e  86-61,  fig  18.-7'7»99-28. 

The  former  analyses  (SnppL  VII)  thus  calcnlated  are :  a.  9e  86*96.  fig  12-69= 
99-66;  h,  9e  ^-20,  Ag  16-00=100-20;  e.  9e  8485,  ftg  16'66=100.  Analysis  a 
was  made  from  selected  crystals,  6  was  a  portion  extracted  by  the  magnet  from  the 
■aeociated  hematite,  while  e  was  a  specimen  thos  selected  from  one  of  the  older 
VcsoTian  hematites.  RammelBbeig  considers  the  composition  of  the  crystals  as 
Ag">  9e*  in  which  probably  m=8  and  ws^,  the  regular  (monometric)  form  being 
doe  to  the  isodimorphism  of  ft  and  fi. 

MAaoiaoDm  [p.  223].— An  analysis  of  an  authentic  specimen  of  maigarodite 
from  the  original  locali^  at  Pfitsch  gare  Hlasiwets  (Kenngott's  Uebersicht,  1868, 
67): 

5i  21  9e  Ca  &  JTa        Ign. 

46-48        88-80        6-26        048        781        622        0*86  =  9.9*90 

Kemgott  remarks  that  this  composition  may  be  represented  by  the  formula  ft  Si-|- 
SfiSi,  bat  adds  that  this  is  of  little  yalue,  as  on  closer  examination  with  the  magni- 
fier, the  specimen  proved  to  be  an  mtimate  mixture  of  a  mica  with  granular  quartc 
and  minute  crystals  of  feldspar.  [The  mica  from  Lane's  Mine,  analysed  by  smith 
aod  myself,  and  referred  by  Dana  to  margarodite,  is  distinctly  foliated  ana  appar- 
ently perfectly  homogeneous.  It  is  identical  in  composition  with  the  so-oulled 
maigarodite  from  8t  fitienne  analyzed  by  Delesse  (Min.,  p.  224). — o.  J.  b.] 

Kabiohrs  (Eld^twrH),  see  2^ne'hlocm. 

llKOABaoMRS  {Breithai^\  see  EmboliU, 

HDOOHaoMm  {BnUKoMpty,  see  EmMite, 

MnnoKiL  [pi  62,  609, 1, 11,  m,  Y].— Analyses  of  mispickel  from  Sahla  in  Swe* 
deo  by  J.  Po^ka  (Pogg.  Ann.,  crii,  804) : 

8  Fe  As  8b  Bi 

a.^^^6.        19-18        84*78        4826  1*29         0*14  =  98*60 

lliese  results  gire  the  received  formula,  FeAH+P«Ss,  differing  from  the  analysis 
hj  Behncke  (SuppL  III),  which  corresponded  to  8Fe8*+2Fe«  As*.  Potyka  shows 
the  want  of  agreement  between  the  analyses  to  be  doe  to  the  fact  that  mispickel 
aaflbrs  partial  decomposition  by  simply  boiling  in  water.  The  sp.  er.  of  small  frag- 
ments he  found  to  be  6*048—6-047,  that  of  the  powder  boiled  for  some  time  m 
water  was  only  5*819  to  6*874,  and  on  examination  of  the  water  appreciable  quan- 
tities of  sulphuric  add,  iron  and  arsenic  were  found  in  solution. 

C.  T.  Haiwr  obtained  in  two  analyses  of  mispickel  from  Eindbeig  in  Styria: 

Si  21  Ai  Fe  Aa  8 

6-0  1-0  0-8  80-8  48*2  18*9  =  99*2 

0-7  0-8  <r.  82*7  46-0  21*0  =  99*7 

— Jahrb.  d.  k.  k.  geolog.  Reichsanstalt  in  Eopp's  Jahresbericht  1 1868,  p.  678. 

Aoeordmg  to  Daubr6e  (Gompt  Rendns,  1868,  xlrii,  969)  the  lignite  of  the  ter- 
tiary formation  at  Lobsann  (Lower  Rhine)  contains  from  0^)02—0-0008  per  cent  of 
arsenic,  and  on  dissolring  the  bituminous  limestone  from  the  same  loodity  a  fine 
amoffdioas  residue  (amounting  to  about  2  p.  c.)  is  obtaioad,  which  giTea  the  reac- 
I  of  mispickel. 
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MoLTBDATC  OF  Iron  [p.  144, 1,  II].— The  to-called  molybdate  of  iron  described 
by  D.  D.  Owen  has  recently  been  examined  by  Dr.  Oeoth  (this  Jour.,  [2],  zxriix, 
248),  and  from  the  Tarying  proportions  of  the  iron — in  one  case  86  p.  c,  in  another 
24*3— he  questions  whether  the  substance  may  not  be  a  mediaiucal  mixture  of  mo> 
lybdine  and  Umonite. 

MoesornTB.— See  Aragonite, 

Naqtaoitb  [p.  651— Folberth  has  analyzed  the  foliated-telftirium  from  Nagyag: 
It  occurs  in  six-sided  tables  in  a  pearl-gniy  quartz,  and  has  a  specific  grayity  =6  68. 
Treatment  with  sulphid  of  carbon  extracted  26  p.  c.  of  the  amount  of  sulphur. 
Two  analyses  gave  (  /erhandl.  d.  siebenbiU^.  Ver.  t  Naturwisseoadb.,  Tiii,  99,  m 
Eenngott's  Uebersicht  1 1866-7, 179): 

Pb  Au  Sb  S  Te  Se 

60-83  5-84  3-69  9^6  17*22  ir,  =  97*84 

60  27  6-98  8-86  9*68  18*04  tr.  =  97*83 

differing  Tery  materially  from  the  previous  analyses  by  Elaproth,  Brandet  and 
Schonlein. 

NATROLrra  [p.  327,  VI,  VII]. — A  variety  of  transluscent  natrolite  from  Fassa  in 
Tyrol,  analyzed  by  Hlasiwetz,  gave  the  following  composition  (Eenngott's  Ueber- 
sicht, 1858.  72): 

Si  £l  Ca         %         JTa  ^a  A6 

48-84        27-43        860        9'40        900        10-80        0-90  =  99-97 
(a)  basic  water.  (6)  hygroscopic  water, 

agreeing  very  nearly  with  the  composition  of  galacdte,  which  has  been  shown  to  ba 
a  variety  of  natrolite  by  Dona  and  Heddle  ^SuppL  I  and  III). 

In  an  article  upon  Spretittein  (natrolite)  (Pogg.  Ann.,  cviii,  431)  Scheerer  shows 
the  cause  of  color,  of  the  red  and  brown  varieties  of  this  mineral,  to  be  due  to  me- 
chanical impurities.  A  microscopical  examination  of  several  varieties  showed  that 
only  the  perfectly  white  specimens  were  entirely  free  from  mechanical  mixture. 
The  white  varieties  were  perfectly  decomposed  by  chlorhydric  acid  giving  a  homo- 
geneous jelly,  while  with  the  colored  varieties  the  gelatinized  mass  always  contained 
suspended  more  or  less  of  an  opaque  white  powder.  If  however,  the  decomposi- 
tion was  made  with  nitric  acid,  this  powder  retained  the  original  color  of  the  natro- 
lite. A  separation  of  the  insoluble  powder  on  some  twenty  grams  of  the  mineral 
gave  material  to  determine  the  charactei«of  this  substance.  The  results  of  two 
analyses  prepared  from  different  varieties  gave : 

Si  £1  Fe  £[ 

1.  1-58  76-76  6-77  1470  =  99*80 

2.  0  82  82-66  1*62  15*00  =  99*90 

These  give  the  formula  fi^,  and  the  powder  is  diaspore^m  which  a  portion  of  the 
alumina  is  replaced  by  iron.  The  quantity  of  this  mineral  in  the  specimens  of  na- 
trolite analyzed  by  Scheerer  varied  from  4  to  7  p.  c.  This  will  explain  the  reason 
of  the  different  analyses  of  Spreustein  differing  from  each  other,  and  also  from  pure 
natrolite.  The  following  analyses  may  serve  as  examples.  I.  Crystallized  color- 
less natrolite  ftom  Brevig  analyzed  by  Dr.  Sieveking  in  Scheerer's  laboratory.  II. 
Dark  brownish-red  Spreustein  from  an  island  of  Brevigfjord,  by  Scheerer. 

Si  XI    '      Pe  Ca  i^a  ft 

L         47-16         26 13         063  0-63         16-60         947  =s  9942 

II       44-60         3005  0-98  0-83         1352  9-93  =  99-81 

IL  contained  6|  p.  c  of  diaspore,  which  when  subtracted  from  the  above  ga^a 
Si  47-47,  XI  26  83,  Pe  0*60,  Oa  0  88,  STa  14*42.  fi  9-61=99-81 ;  this  is  ahnost  ex* 
actly  the  composition  obtained  for  I.  Scheerer  adds  that  the  so-called  brentUt 
(Min.,  327,  anal.  14, 16,  and  16)  is  nothing  more  than  natrolite,  which  oontains  a 
considerable  percentage  of  diaspore.  For  the  further  consideration  of  the  disputed 
points  upon  tne  paramorphous  nature  of  Spreuatein  (Palao-NatroUth)  see  the  origi- 
nal paper  in  Togg.  Ann.,  cviii,  pp.  416—436. 
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KiPHnim  [p.  232,  II].— P.  ▼.  Posireirakj  haa  analyzed  the  elasolite  which  ig 
aasociated  with  cancrioite^  zircon  and  other  minerals  in  the  Graphite-Mine  at  Mariin- 
skaja  in  £he  Tunkinsk  Mts.  (Kokscharow  Mat.  Min.  Russlands,  III,  78),  and  J.  P. 
Kimball  has  described  the  same  variety  of  nepheline,  occnrring  with  sodalite  at 
Salem,  Maaa.  (this  Jour.,  [2],  zzix,  66) : 

Bi      Si       Pe     Ca     fig     STa       t.      Ign. 

1.  Mariinskaja,  44*94  8029   0*72  116    016   21-80     1*48    =100-68  P. 

.     2.  Salem,  G.=2-68.  44-31   82-80    tr.    0*40     16-48    660     1-47=100-91  K. 

Nickel  and  Coppery  arseniuret  of. — This  ore,  mentioned  by  T.  Sterry  Hunt  (this 
Jour.,  [2],  ziz,  417)  as  a  mixture  of  domeykite  and  copper-nickel ,  has  since  been 
thoroughly  examined  by  both  Prof  Hunt  (Rep.  Geol.  Survey,  Canada,  1868-6,  p. 
388)  and  Prof  J.  D.  Whitney  (this  Jour.,  [2],  xxviii,  16)  giving  analyses  which  con- 
firm  the  above  conclusion. 

KiOKKL-QTinnTB  [p.  286,  YHj.^-An  ore,  apparently  an  impure  variety  of  this 
miDeral,  is  described  by  T.  Sterry  Hunt  (this  Jour.,  [2],  xix,  417,  and  Rep.  GeoL 
Survey,  Canada,  1868-6,  p.  889),  as  occurring  with  the  nickel  ores  of  Michipicoten 
lalanJ,  Lake  Superior. 

OuoooLASi  [p.  2.39, 1].— Yom  Rath  has  given  analyses  of  oligoelate  from  the 
granite  of  Albulaberge,  and  also  of  a  compact  lime  oligoelaae  from  the  diorite  of 
Piz-Bosag,  in  Granbiindten  (Zeitschr.  d.  deutsch.  geol.  Gesell,  iz,  226,  269) : 
5i        £1       l^e      6a      iSHg      £:      ]^a 

Albulaberge,  G.=2-726.    6201    2116    264    8-68    078    483     6-94=100-29 

Piz-Bo«ag,      G.=2-886.    6764    2299    8-92    809     087     1-79     6-26=10006 
The  analyses  were  made  on  the  ignited  mineral.    The  specimen  from  Albulaberge 
loet  1*06  per  cent,  and  that  from  Piz-Rosag  182  per  cent  on  ignition. 

The  leek-green  feldtpar  associated  with  pyrrhotine  at  Bodenmais  (Bavaria)  haa 
been  analyzed  by  Potyka  (Pogg.  Ann.,  cviii,  866).    It  is  triclinic,  and  has  the  char- 
acteristic strin  on  the  cleavage  surfaces.    Sp.  gr.  2 604.    Composition: 
5i  £l  t^         Ca         fig  £  ]!^a 

6812        19-78        1-61        066        018        12'67        211=99-87 
This  gives  an  oxygen  ratio  of  & :  fi :  Si,  of  1 : 2'86  :  1017  or  nearly  1:8: 10,<— a 
ratio  intermediary  betweeit  that  of  oligoclase  and  orthoclase ;  the  sp.  gr.  (2-604) 
ia  also  between  that  of  oligoclase  (2*66)  and  orthoclase  (2-67). 

Obthoclasx  [p.  242,  II,  HI,  V — VII].— J.  D.  Whitney  has  analyzed  the  interest- 
ing eryrtallized  orthocloie  which  is  associated  with  native  copper,  calcite  and  the 
seolites  in  man^  of  the  Lake  Superior  copper  mines  (this  Jour.,  [2],  xxviii,  16). 
It  occurs  in  distinct  crystals  of  a  reddish  nesh  cAor,  having  a  striking  resemblance 
to  stilbite.  The  crystals  are  rarely  as  much-  as  one-ten^  of  an  inch  in  length. 
Composition : 

Si  Si  Pe  Sin  £  :fra 

66-46        18-26        0*67  if.  16-21        0-66  =  10014 

OsEBflKiTB  {Breiihaupt),  see  Aragonite, 

Peoxoutb  [p.  806,  II,  III,  VI,  VII].— Analyses  of  three  specimens  of  the  very 
pore  variety  of  this  mineral  from  Bergen  Hill,  N.  J.,  by  J.  D.  Whitney  (this  Jour., 
t2],xxix,206): 

Si  Ca  fin  it'e 

1.  64-82  8812  066  2*6 

2.  64-76  82-88  1*16 
8.        64-27            82-83  124 

(a)  By  the  dlfi^rence. 
The  direct  determination  of  the  water  on  the  substance  dried  at  80°  C.  gave,  for  2, 
8-08,  and  for  8,  2*76  p.  c.  These  results  agree  very  closely  with  the  previous  analy- 
MB  published  bv  Prof  Whitney  (Min.,  anal  6).  Specimen  8,  from  the  Wheatley 
Collection  in  Union  College,  was  considerea  the  purest,  and  the  analyses  gives 
SECOND  SERIES,  Vol.  ZXIX,  No.  87.~MAT,  1860. 
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the  oxygen  ratio  for  ^,  JTa,  Ca,  Si  as  1 :  100 :  8*88 :  11*84  or  nearlj  1 : 1 :4 :  12,  or 
the  formula,  as  expressed  bj  Prof.  Whitney,  f^a'3i4-f4Ca*Si«+8]&=Si  54*22,  Ok 
88*78,  t^dk  9-83,  £[  2*74.  This  corresponds  much  better  vith  the  results  obtained 
than  T.  Eobell's  formula,  in  which  the  oxygen  ratio  is  1 : 1 : 4  :  11. 

Prof.  Whitney  calls  attention  to  the  relations  of  pectolite  to  spoduroene,  and  abo 
to  wollastonite  and  pyroxene,  the  latter  connection  being  more  apparent  when  the 
formula  is  written  (Ca|,  ^a^,  £[i)'5i'  or  B*Si'. 

PnRfim  [p.  296,  II,  IV,  V].— A.  new  analysis  otpennine  from  Zennatt  by  Victor 
Mens,  gave  (Kenngott*s  Uebersicht  f.  1868,  63): 

Si  £l  ]^e         An  Ag  fi 

88-26  11-69         7-20  tr,  8618  1218  =  99-61 

not  differing  materially  from  the  previous  results  of  Marignae,  Schweizer  and  Mae- 
Donncl.  For  an  extended  discussion  of  the  chemical  composition  of  this  mineral 
by  Dr.  Kenngott,  see  loc.  cit,  pp.  62 — 66. 

PooLxaiTE  (p.  261].-- F.  A.  Genth  describes  (this  Jour.,  [2],  xxviii,  251)  phoUriti 
as  occurring  in  the  coal  mines  of  Schuylkill  Co.,  Pa.,  in  yellowish  white  scales  whidi 
become  of  a  snow  white  color,  and  pearly  lustre,  on  being  treated  with  chlorhvdric 
acid.  Under  the  microscope  the  scales  appear  to  be  clinorhombic,  having  the  planes 
i-i  and  -1-t.  The  specimens  examined  were  from  Tamaqua  near  PottsviUe.  Analy- 
sis No.  1,  was  made  on  the  original  mineral,  in  Nos.  2  and  8  the  substance  had  beoi 
prfiviousjy  treated  with  chlorbydric  acid.  Nos^  1  and  2,  were  decomposed  by  fusion 
with  carlionata  of  soda— No.  8  by  treatment  with  sulphuric  acid. 

Si             £1          Pe          Ca          ]^a          £  & 

1.     46-98         87-90        018         093        undetermined  1898=:  99*92 

S.     4698         89-66         Oil         006  13-69  =  100*49 

8,     46-81         39-66         Oil         006  13-91  =lu0-46 

giving  the  formula  akl»Si*+6fi=Si  47*06,  Xl  39-20.  fi  14-71. 

pHoarHOCHALcrrx  [p.  425,  II,  VI,  YII].— <»Bergemann  has  found  arsenic  acid  m 
all  the  native  phosphates  of  copper.— Analysis  of  the  phoephoehalcite  from  Linx 
gave:  ^  ^ 

Cu  P  1a  fl 

Phosphochalcite,        6997  1989  178  8  21=  99*86 

(Abstract  from  Pogg.  Ann.,  civ,  190,  in  Kopp's  Jahresbericht,  1868,  726). 

PrrOHBLxiTDx  [p.  107,  IV,  V].— Hermann  has  given  (Jour.  f.  prakt.  Chem.,  Izxvi, 
826)  the  name  uran<miobite  to  Uie  crystallized  pitchblende  from  Stromsheien  in 
Norway,  previously  described  ana  analyzed  by  Scheerer  (see  Min.,  p.  108.  anal  6,  un- 
der pitchblende).  Sdieerer  remarks  in  his  description  (Pogg.  Ann.,  Ixxii,  668)  that 
it  is  possible  that  the  metallic  acids  found  in  the  analysis  may  be  due  to  admixture 
with  a  substance  he  calls  Niob-pehpsaures  Uran-Afanganoxydul  (oolumbate  of 
uranium  and  manganese)  with  which  the  pitchblende  is  associated ;— further  inves- 
tigation is  needed  to  establish  its  claims  to  be  considered  a  distinct  species. 

Hermann  also  gives  a  new  analysis  of  the  pitchblende  from  Joachimsthal : 

PbS     Si       £l     9e      Si       9        t       Ph     An     Ca     ftg     fi 
0.=6'97.    2-84    2-46    0-33    188    123    6237    2884    074    0*14    6-78    041    2*69 

with  traces  of  arsenia .  In  the  same  paper  Hermann  communicates  an  analysis  of 
the  So-called  pitHnite  (Pittinerz,  Breitbaupt)  from  Joachimsthal  llie  mineral  oc- 
curs in  amorphous  opaque  masses  of  a  pitch-black  color.  It  has  an  uneven  and 
slightly  conchoidal  fracture,  and  a  highly  resinous  lustre.  Streak  greenish-brown. 
H.=4.  Sp.  gr.  6*16.  Heated  in  tube  yields  water  containing  traces  of  fluorine 
and  ammonia;  fu^ed  with  soda  on  charcoal  gives  a  globule  containing  lead  and  bis- 
muth. Easily  decomposed  by  nitric  add  with  separation  of  gelatinous  silica  on 
evaporatioa    Composition : 

Si  9         9o         Si         "J^h        6a        fig         tL        Insol 

6-00      68-46      4-64      267      2-61       226      0  66       1006      8-20  =  99*28 
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with  traces  of  flaorine,  ammoDia,  phosphoric  and  carbonic  acids.  [This  substance 
is  evidently  very  nearly  related  to  pitchblende,  and  is  probably  a  result  of  the  alter- 
ation of  that  mineral.  Hermann  endeavors  to  show  that  silica  is  an  essential  con- 
«titaent  of  pitchblende  and  allied  uranium  minerals,  but  as  most  of  these  substances 
are  amorphous,  and  as  their  composition  varies  considerably,  it  seems  possible  that 
the  silica  may  be  due  to  admixture  with  some  earthy  silicate.— a.  J.  B.] 

PiTTiNiTK. — See  PitMlende. 

TuLrttKU  [p.  13, 1 — ^lY].— Analyses  of  platinum  from  various  localities,  by  H. 
StClaire  Deviile  and  H.  Debray  (Ann.  de  Chimie,  [8],  Ivi,  449): 


Pt 

Ir 

Rh 

Pd 

Au 

Cu 

Fe       Xa 

Sand 

Pb(f)0sAl08S 

1. 

86-20 

0-86 

1-40 

0-60 

100 

0-60 

7-80     096 

0-96 

=100-26 

2. 

8000 

166 

2-60 

1-00 

1-60 

0-65 

7-20     1-40 

4-86 

=10016 

8. 

76-82 

M8 

1-22 

1-14 

1-22 

0-88 

7-43     7-98 

2-41 

=10028 

4. 

86-60 

106 

100 

0-80 

0  80 

1-40 

675     110 

2-96 

=10116 

6. 

79-86 

4-20 

0-66 

1-95 

0-66 

0-76 

4-46     4-96 

2-60 

0-05=100-00 

«. 

76-60 

0-86 

1-96 

180 

1-20 

1-25 

610    7-65 

1-50 

0-66  1-25=10000 

7. 

61-46 

0-40 

0-66 

0-1 5 

0-86 

215 

4-80  87-80 

800 

=100-26 

8. 

46-70 

095 

2-66 

0-86 

315 

1-06 

680     2-85  86  96 

006=10000 

9. 

69-80 

2-20 

1-60 

1-60 

2-40 

110 

480  2600 

1-20 

0-80=10000 

10. 

61-40 

110 

1-85 

1-80 

1-20 

110 

4-65  2600 

1-20 

=100-20 

11. 

77-60 

1-46 

2-80 

0  85  undet. 

215 

9-60     2-86 

100 

2-30=10000 

12. 

76-40 

430 

0-30 

1-40 

0-40 

410  11-70     0-50 

1-40 

=100-60 

(a.)  Iridosmine. 
Nos.  1,  2,  and  8  from  Choco  (Columbia),  South  America ;  4,  6,  and  6  from  Califor- 
nia; 7,  Ore^n;  8,  Spain;  9,  10,  Australia;  11, 12,  Russia. 

For  analyses  of  platinum  ore  ifrom  Goenoeng  Latrack  in  Borneo  by  Prol  Bleek- 
rode  see  Pogg.  Ann.,  cvii,  189. 

Ptrttes  [p.  54. 1,  IV].— G.  Rose  has  described  a  pseudomorph  of  pyritet  after 
jtyrrhotiney  the  crvstals  are  six-sided  prisms,  two  inches  across  and  one  inch  in 
thicknefls  (Zeitschrift  d  deutsch.  geolog.  Gesellschaft,  x,  98). 

PTaoMoaPHTTK  [p.  400,  IT,  IV]. — Analyses  of  Russian  pj/romorphite  by  Struve 
(Kokscfaarow,  Mat.  zur  Min.  Russlands,  iit,  42) : 

PbOl      Ph    Pe,er   Is      V        ? 

1.  Beresowsk,        G.=6-716.      9-94     78-86    0-59     —      tr,    16  82  =  99-71 

2.  Altai  (Tomsk),  G.=6-587.    10-18    78-40     261     —     12-90  =  99-04 

Ptroxexv  [p.  158, 1,  II,  V— VII].—Reus8  has  described  a  compact  white  pyrox' 
ene  from  Oberrodilitz  in  Bohemia.  Under  the  microscope  it  shows  a  crystalline 
structure.  The  mineral  is  snow  white  when  pure,  but  sometimes  has  a  light  green 
color  from  admixture  with  chrysocolla,  malachite  and  allophane.  H.=6'6— 6. 
G.=8*898.  Decomposed  by  chlorhydric  acid  with  gelatinization.  Analysis  by  r. 
Payr  (Wien  Akad.  Ber.,  xxv,  657) : 

Si  6a  Aff  fe  SCn 

6503  20-72  15-71  4-84  816=99-46 

PraaHomrE  [p.  6tf,  I,  II]. — Analysis  of  pyrrhotine  from  Bemkastel  on  the  Mo- 
selle by  Baumert  gave  Fe  61-0,  S  89*4,  and  uo  nickel  (Verhandl.  d.  naturhist  Ver. 
dL  Rheinlande  u.  Westphalens,  xiv,  s.  Ixxxv).  For  observations  on  nickeliferous  pyr- 
ibotine  from  Snarum  see  Miiller  in  B.  u.  H.  Zeitung,  xvii,  804. 

Qdabtz  [p.  146,  n— IV,  VII].— Blum  and  Oarius  have  described  qitarU  as  pseu- 
domorph of  eeUitine,  from  Girgenti.  The  crystals  contained  Si  9880,  &rS  1-78 
(Pogg.  Ann.,  ciii,  628,  in  Eopp's  Jahresbericht,  1868,' 746). 

RKALOAa  [p-  81,  VII.— Analysis  of  recdgar  from  Pola  de  Lena  in  Asturia,  Spam, 
by  Dr.  Hugo  MuUer  (Quar.  Jour.  Chem.  Soc,  xi,  242>gave  S  8000,  As  7026. 

BiFiDOLrrx  [p.  296, 1,  V]. — An  interesting  and  peculiar  variety  of  this  mineral 
from  Steele's  Mine,  Montgomery  Co.,  North  Carolina,  has  been  described  by  Dr.  F. 
A.  Oenth  in  this  Journal,  [2],  xxviii,  260.    Composition : 
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Si 

Si 

Fe 

te 

ftn 

*g 

S 

2490 

21-77 

4-60 

24-21 

116 

12-78 

10-69 

SAPOiriTB  (Nickl^s). — For  a  more  extended  description  of  this  silicate  noticed  io 
the  Soppl.  YII,  see  Ann.  de  Ohimie,  [8],  lyi,  46. 

Savalpite. — A  synonym  for  a  Tariety  of  zoisite  from  the  Sanalp  m  Carinthia. 

SoHivLm  [p.  847]. — F.  A.  Oenth  has  found  icheelite  at  the  Bangle  Mine  m  Ca- 
barras  Co.,  and  also  at  Flowe  mine,  Mecklenburgh  Co.,  North  Carolina.  At  the 
former  place  it  occars  in  granular  masses  three-fourths  of  an  inch  in  diameter;  it 
has  a  pale  yellowish-brown  color,  and  a  distinct  octahedral  deavage.  Composition 
(this  Jour.,  [2],  zxviii,  252) : 

W  gn  .Cu  Ve  Oa 

79-62  018  0-08  018  19-81  =  99*22 

The  yariety  from  Flowe  mine  was  obseryed  in  crystals,  in  one  case  a  modification 
of  the  octahedron  1,  truncated  by  l-t\ — crystal  about  three-tenths  of  an  inch  in  length ; 
another  specimen,  half  this  size,  had  an  orange  color  and  was  a  combination  of  the 
planes  \  and  t-t. 

Another  yariety  from  Flowe  mine,  forming  what  Br.  Genth  calls  rkcmhie  iun^- 
ttate  oflimSf  occurs  in  small  indistinct  crystals — ^the  largest  one-qoarter  of  an  indi 
long.  Each  crystal  has  a  nucleus  of  wolfram,  and  the  following  planes  are  giyen : 
I*  i-^  i-^  li  ftod  1-Y;  cleavage  could  not  be  observed.  Dr.  QenSi  does  not  belieye 
these  crystals  to  be  pseudomorpbs,  and  suggests  that  tungstate  of  lime  is  dimor- 
phous,— a  conclusion  which,  though  extremely  interesting,  we  hesitate  to  accept  un- 
til the  subject  has  been  more  fully  investigated. 

SxRpKKTnrK. — Observations  on  the  crystalline  stractnre  of  serpentine  by  WehAy 
in  Zeit  d.  deutschen  geol.  Oesellsch.,  x,  277. 

Sjrtbsoiotb  [p.  447, 1,  III,  VIIl. — For  analyses  of  zinc  ores  from  Arkansas  by 
Dr.  Elderhorst  see  First  Geological  Report  of  Arkansas,  pp.  147-165. 

SoDALm  [p.  229,  II,  VI].— J.  P.  Kimball  has  published  a  description  and  analy- 
sis of  sodalite,  from  an  erratic  block  of  compact  syenite  at  Salem,  aiaas.  (this  Jour., 
[21,  xxix,  67).  The  mineral  was  associated  with  elseolite,  orthoclase,  biotite,  zircon, 
and  albite(f)  Occurs  in  crystalline,  sub-translucent  masses;  cleavage  indistinct; 
lustre  greasy;  color  lavender-blue.  Sp.  gr.  on  three  specimens  2*294,  2*808,  2*814. 
Chemical  composition : 

5i  £i  Pe  :Sra  CI 

87  38  82-70  tr,  2481  «*99  =  101-88 

Calculating  the  chlorine  to  exist  as  chlorid  of  sodiom  we  haye: 

5i  Xl  Pe  Sra  Na  CI 

87-88  82-70  tr.  1817  457        699  =  9976 

corresponding  yery  closely  to  the  analyses  of  the  sodalite  from  Litchfield  in  Maine 
by  Whitney  TMin.,  anal.  6,  6).  Dr.  Kimball  remarks  that  the  sodalite  from  both 
Litchfield  and  Salem,  is  found  in  erratic  blocks,  but  the  absence  of  cancrinite  as  an 
associating  mineral  in  the  Salem  specimens,  would  seem  to  favor  their  being  derived 
from  different  sources. 

STEOTMXTmm  [p.  48]. — Prof  "W.  J.  Taylor  has  described  and  analyzed  a  variety 
of  stroymeyerite  occurring  at  Copiapo  in  Chile  (Proc  Acad.  Nat.  Sci.  Phila.,  Noy. 
1 869).  It  is  found  in  small  six-sided  trimetric  crystals  not  larger  than  one-eigfadi 
of  an  inch  in  diameter.  Its  hardness  is  2*5 — 8.  Lustre  metallic ;  color  dark  steel- 
gray;  streak  nearly  black  and  shining.  Sectile,  crystals  brittle.  It  occurs  in  ba- 
rytes  in  small  cavities  associated  with  quartz  crystals,  and  upon  the  latter  are 
implfltoted  the  crystals  of  stroymeyrite,  together  with  small  ciystals  of  pyrargyrite. 
Analysis  gay  e: 

S  Ag  Cu  Fe 

16-86  69-69  1112  286     s=:    99*92 

This  oompoeition  differs  materially  from  the  published  analyses  of  stroymeyarite^ 
although  not  more  than  the  analyses  of  specimens  from  different  lociuities  yary 
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from  «acli  other.  4^  and  Ag  appear  to  replace  eadi  other  in  this  mioenil  in  all 
proportions.    Hie  fonnula  is  (6u,  Ag,  Fe)S. 

TALKOID,  Kaimann  (Mineralogie,  616,  Aufl.  266].— The  sparry  crystalline  talc 
from  Preanitz  described  bj  Scheerer  (Pogg.  Ann.,  Izxiv,  821,  this  Jour.,  [2],  xir,  89) 
has  been  named  talkoid  by  Naumann.  It  is  snow  white  and  broadly  foliated  occurs 
with  m£gnetite  at  Presoita.  Sp.  gr.  2 '48.  Composition,  according  to  Scheerer  and 
Bichter: 

Si  Si  te         fin         Ca  fig        .  fi 

1.  68-46         009         109  061         8283         6-66  =  99-64 

2.  eS-'FO        0-06         101         0-39         081         8207         666  =  9960 
for  which  Naumann  gives  the  formula  fig'Si'^+^L 

Tastaute  [p.  861,  in— yi|.— A.  B.  Nordenskidld  has  analysed  tantalite  from  a 
Dew  locality  at  Bjortboda  in  Fmland  (Pogg.  Ann,,  cvii,  874) : 

■Ta  Sn  ^e  fin 

88-79  1-78  13-42  1'63    =    10062 

the  oxygen  ratio  between  the  bases  and  the  metallic  adds  is  1 : 4'88,  most  nearly 
resembbng  the  composition  of  the  Tammela  tantalite. 

TxmrivnTB  [p.  84,  III— 'Vom  Rath  has  published  the  following  aaalyses  of  ten- 
nantite  from  Corowall  (V erhandL  d.  naturhbt.  Yer.  d.  Rheinlande  n.  Westphalens, 
XV,  a.  Isdi,  in  Kopp's  Jahresbericht  f.  1868,  680): 
Density.         S  Ou  Fe 

la.        4-662.        26-22        4688        640 

16.  27-18        44-43        6-88 

2.  4-69.  26-84        62*97        2*82 

No.  la  is  the  direct  result  of  the  analysis — the  mmeral  was  associated  with  bUick 
ozyd  of  copper,  and  assuming  the  amount  of  this  substance  to  be  seven  per  cent, 
and  averaging  the  analysis  to  one  hundred,  gives  the  result  as  in  No.  16.  Analysis 
No.  2  was  by  Baumert.  According  to  v.  BAth,  the  ratio  between  the  metallic  sul- 
phids  and  the  solphid  of  arsenic  in  tennantite  is  6 : 4,  while  the  analogous  ratio  in 
tetrahedrite  is  4 : 8. 

TouavALnne  [p.  270,  II,  lY,  YII].— Jenzsch  (Poffg.  Ann.,  cviii,  648)  has  exammed 
a  crystal  of  tmirmaline  from  Elba  which  he  considers  to  be  optically  bi-azial.  He 
snggests,  from  his  investigations,  that  although  the  tourmaline  crystals  from  Elba  and 
Peoig  (Saxony)  approach  very  nearly  the  hexagonal  form,  that  thev  belong  either 
to  the  trimetric  or  monodinic  system— a  view  previously  suggested  by  Breithaupt's 
measurements.  Breithaupt  publishes  a  prelinunary  notice  in  the  Berg  und  Hiitteu- 
mannische  Zeituug,  xix,  98,  of  a  forthcoxmng  monograph  on  this  subject. 

TniPHTUMJC  [p.  406,  618].— F.  Oesten  obtained  from  the  analysis  of  a  very  pure 
flpectmen  of  tnphyline  from  Bodenmais  in  Bavaria  (Pogg.  Ana,  cvii,  488): 
P       te      fin     Oa     fig     Li      t,      i^a     Si 
G.=8-646— 8-661.   4419    88-21    668   0*76    289    769    004  0^4  0'40=100-06 

This  gives  the  oxygen  ratio  between  the  bases  and  phosphoric  acid  16*84 :  24-77= 
8*09 :  6,  and  the  formula,  1^1^,  the  same  as  first  proposed  by  Fuchs.  Wittstein,  in 
m  recent  note  (Pogg.  Ann.,  cvii,  611),  calls  attention  to  the  fact  that  eight  years 
sauce  be  publiuied  results  giving  the  above  formula,  and  says  moreover,  that  a  por- 
tion of  tne  iron  exists  as  ses<|uioxyd.  Oesten  has  since  (Pogg.  Ann.,  cviii,  648)* 
pablished  proof  that  the  specmien  he  examined  was  entirely  unaltered,  and  that 
all  the  iron  existed  as  protoxyd. 

Ttiutx(!)  [I,  in,  IV].— Potyka  (Pogg.  Ann.,  cvii,  690)  has  analvzed  specimens 
of  supposed  tyrite  from  Norway  whi<m  prove  to  be  a  new  columbate  containing 
eeveraf  per  cent  of  potash,  and  distinct  from  the  tyrite  of  Forbes.  The  chemiad 
composition  was  found  to  be : 

^     2r     W     Sn    I'b    Cu     t      Oe     j*e     t     Oa  A;g    £     fi 
48-49  0-80  1-86  0*09  0*41  086  81*90  868  112  412  1*96    tr.   7*28  8*71  =  100*20 


Digitized  by 


Google 


882  Eighth  Supplement  to  Dana's  Mineralogy, 

The  ratio  between  the  metallic  acids  and  bases,  ezclasive  of  the  water  is,  as  1 : 1'04 
or  &'<Sb.  Tite  mineral  occurs  implanted  in  red  feldspar  in  small  irregular  massee 
having  an  uneven  fracture,  but  no  distinct  cleavage.  Lustre,  sub-metallic;  color 
black,  in  thin  splinters  re(idish-brown  and  translucent  on  the  edges ;  streak  reddish- 
brown;  hardness  that  of  apatite  (5).  Sp.  gr.  in  coarse  powder  =51 24  (16*6**  C). 
When  hot  water  is  poured  upon  fragments  a  crepitation  or  crackling  takes  place. 
B.B.  with  borax  gives  a  reodish-yeliow  bead  while  hot,  which  on  cooling  be- 
comes yellow ;  with  salt  of  phosphorus  is  completely  dissolved  to  a  greenish-yellow 
bead  while  hot,  becoming  green  on  cooling.  No  reaction  for  manganese  with 
soda.    Treatment  with  concentrated  sulphuric  acid  gave  no  reaction  for  fluorine. 

S^his  mineral  corresponds  in  many  of  its  physical  and  blowpipe  characters  with 
e  bragite  of  Forbes  (see  Suppl.  III).  Possibly  a  thorough  analysis  of  authentic 
specimens  of  bragite  would  show  them  to  be  very  nearly  related,  if  not  identicaL 
— o.  J.  r] 

Uranium^  silica,te8  of,  see  Hermann's  paper  in  Jour.  t.  prakt  Chem.,  Izzvi,  820. 

UaANOKiOBin  {Hermann),  see  Pitchblende. 

URANOCHALCITE.  ZTw-mann.— This  name  has  been  given  by  Hermann  to  m 
mineral  from  Joachimsthal  (Jour,  f  prakt  Chem.,  Ixzvi,  821).  It  occurs  in  reniform 
amorphous  masses  having  a  metallic  appearance.  Fracture  compact,  and  slightly 
conchoidal,  with  a  feeble  metallic  lustre ;  brittle ;  opaque ;  color  between  steel-gray 
and  pinchbeck-brown;  streak  black.  H.=:4.  8p.  gr.  6.04.  Heated  in  a  closed 
tube  the  mineral  at  first  gives  off  water,  and  then  a  sublimate  of  realgar,  and  finally 
metallic  arsenic,  leaving  a  black  residue  consisting  chiefly  of  bismuth,  uranium,  cop- 
per, and  iron.  Treated  with  nitric  acid  the  mineral  is  dissolved  with  separation  of 
sulphur.  On  evaporation  of  the  solution,  silica  separates  in  the  gelatinous  fono. 
The  analysis  gave : 

S       As      Cu      Ni      Fe      Si      Bi       ^       Pe       *e      fl    Ag 

479    7-23    10-21    0-97    2-81    440  86;06  14-41   11-95    8-27    240   <r.=99-00» 

Hermann  writes  the  formula  6(fi4Si+4S§i+10fi)-fR(AsS).  [ttis  quite  improba- 
ble that  this  composition  is  that  of  a  simple  mineral,  and  until  further  investigation 
we  may  reasonably  doubt  the  homogeneousness  of  the  substance  analyzed. — o.  j.  b.] 

Viw  ADiinTE  [p.  862,  II — IV]. — Kokscharow  considers  the  vanadinite  crystals  from 
Beresowsk  to  be  pseudomorphs  of  j9.vromo97>A»te.  Struve  found  in  the  "interior  of 
each  vanadinite  crystal  a  portion  of  unaltered  pyromorphite.  The  mean  of  two 
analyses  gave : 

PbOl        l>b         3Pe<Br         V  P 

G.=6-868.        9-60        7MS         043         16-92  2-92 

Strove  represents  this  composition  by  the  formula  PbCl-f-^b(P^,  V2i)  or  (3l*b»P 
+Pb01)+6(8t»b»V-fPbCl).— (Kokscharow,  Mat.  Min.  Russhmds,  lii,  44). 

VxviAiaTE[p.  416,  III,  IV]. — For  an  article  on  the  composition  and  formation  of 
vivianite  by  Alphonse  Gages,  see  L.,  E.  and  D.  PhiL  Mag.,  [4],  xviii,  182. 

Water  [p.  11 01— Analysis  of  water  from  the  Dead  Sea,  by  Dr.  F.  A.  Genth. — 
Ann.  d.  Chem.  u.  rharm.,  ex,  240. 

WoLFRAif  [p.  861, 1 — IVl-— F.  A.  Genth  has  published  (this  Jour.,  [2],  xzviii, 
*  268)  an  analysis  of  the  wolfram  which  forms  the  nucleus  of  the  peculiar  tungstata 
of  lime  crystals  alluded  to  under  scheelite.    One  crystal  showea  the  planes  /,  i-f, 
i-f,  and  l-l.    Sp.  gr.  7*496  (at  26°  C).    Composition : 

W  Sn  te  iHu  Ca 

76-79  tr,  19*80  &-86  0  32  =  101-26 

corresponding  to  variety  XL  (Mfai.,  p.  862),  having  the  formula  4]f'eW-f-AnW. 

*  The  original  gives  100,  but  owing  to  a  typographical,  or  other  error  the  analy- 
sis adds  up  only  99. 
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WuLnNin  [p.  349,  II,  V]. — The  mawive  wulfenite  from  Garmiach,  ia  a  miztore 
of  molybdate  of  lead,  with  carbonate  of  lead  and  other  tabstaDcea,  as  shown  bj 
WitUtein*8  analysis  (Kopp's  Jahreabericbt,  1858,  721): 

I'b  bti         %  ^e  fio  Si  P     Loss  (Cift  trace  Y) 

88-80        10-86        8-67         2*80        2000        16*20        0*04  12-74 

Zivo-Blook  [p.  460,  618,  yiI].^Dr.  Klderhorst  has  described  a  hydrous  carbon- 
ate of  cine  from  Marion  County,  Arkansas,  as  a  new  species  under  the  name  ma- 
TwniU  (First  GeoL  Rep,  Arkansas,  p.  163).    The  chemical  composition  he  found: 

2n  0  S 

78-26  16-01  11-81     =     10008 

pThia  is  identical  with  analyses  la,  of  zinc-bloom  from  Santander  in  Spain,  by  Pe- 
terson and  Yoit,  published  in  the  last  supplement  This  analysis  gave  2n  7S'l, 
C  15*1,  £[  11*8.  These  analysts  found  that  zinc-bloom  undergoes  a  change  on  ex- 
posure to  the  air,  thereby  losing  both  carbonic  acid  and  water.  A  specimen  of 
la,  exposed  to  the  air  for  three  months  was  found  to  contain  2n  74  73,  C  18-81, 
fi  11*46.  Other  analyses  bvBraunare  quoted  in  the  last  supplement.  Petemon 
and  Voit  (Ann.  d.  Chem.  u.  Pharm.,  cviii,  50)  give  tlie  formula  for  zinc-bloom  2o8, 
Cs,fif,  which  is  the  same  as  that  given  by  Dr.  Elderhorst  for  marioniie; — it  is  an 
interesting  &ct  that  this  is  also  the  composition  of  the  precipitate,  produced  by 
adding  an  ef^uiyalent  of  carbonate  of  soda  to  a  zinc  salt  at  tne  boiling  tempera- 
ture. Mariooite  may  be  considered  as  zinc-bloom,  and  the  earlier  analyses  of  this 
■pedes  by  Smithson  and  Berthier,  are  undoubtedly  less  correct  than  tliose  of  Kar- 
sten  and  the  more  recent  ones  by  Peterson,  Yoit,  Braun,  and  Elderhorst — o.  j.  a.] 
Terreil  mentions  the  occarrenoe  of  zinc-Uoom  at  Santander  in  oolitic  giaina 
(L'lDstitut,  No.  1847). 


Abt.  XXXIV. — Theoretical  Determination  of  the  Dimensions  of 
Donaits   Comet;  by  Pro£  W.  A.  Norton. 

It  is  proposed  in  the  present  article  to  investigate  the  dimen- 
sions oi  the  great  comet  of  1858,  at  certain  specified  dates,  upon 
the  theory  developed  in  this  Journal,  (vol.  xxvi ;  No  79),  and 
compare  the  theoretical  determinations  with  the  results  of  ob- 
servation. Sesuming  the  equation  of  the  approximate  orbit  of 
a  particle  emitted  firom  the  nucleus,  obtained  in  the  investigation 
alluded  to,  viz. 

^^(i_  |TI*^.)=  U^.  .  .  .  (1.) 

in  which  the  axis  of  z  coincides  with  the  original  direction  of 
motion,  a  denotes  the  angle  of  inclination  of  this  initial  line  of 
direction  to  a  line  perpendicular  to  the  radius-vector,  r  the  ra- 
dius of  the  nucleus,  p  the  acceleration  due  to  the  repulsive 
force  of  the  nucleus  at  its  surface,  and  k  the  opposite  accelera- 
tion produced  by  the  sun's  repulsion;  let  us  pass  to  a  new 
system  of  rectangular  axes,  a/  and  »',  of  which  the  axis  of  z!  is 
coincident  with  the  radius- vector  of  the  orbit  of  the  comet 
Effecting  the  transformation  of  coordinates,  reducing,  and  denot- 
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ing  by  Hthe  distance  of  the  vertex  of  the  cometaiy  enyelope 

from  the  nucleus  (=  ^)>  ^®  ^*v® 

«'*— 2^sm2a.«'z=  —  2iJam2acota.2' (2.) 

Putting  fi'sin2a=jK5 

«'2-2Jra:'=-.2J5rcot<i.»' (8.) 

Let  2j'=0,  and  we  obtain  for  the  half-breadth  of  the  envelope, 

-=2^]  and  thence,  for  the  coordinates  of  the  vertex  of  the 

h  K 

curve  described  by  the  particle,  -Z'=-=jr,  and^=A=-r-.tanga. 

Transferring  the  coordinates  to  this  point,  we  get  for  the  equa- 
tion of  the  curve,  referred  to  its  vertex, 

a?"2=2ircota.2f" (4). 

This  is  the  equation  of  a  parabola,  of  which  the  parameter, 
2p ,  =2£^cot  a=4A cot  'a ;  and  the  distance  firom  the  focus  to  the 

K 
vertex  =--cota=A0ot*a. 

£ 

It  is  also  the  equation  of  the  curve  that  would  be  described  by 
a  particle  if  it  were  projected  from  the  nucleus  with  a  certain  ve- 
locity, and  subsequently  repelled  by  the  sun  alone.  From  which 
it  appears  that  the  path  pursued  by  a  particle  repelled  from  the 
nucleus  is  very  nearly  the  same,  and,  for  the  purposes  of  the  pres- 
ent investigation,  may  be  regarded  as  the  same,  as  that  which, 
would  be  followed  if  the  particle  were  simply  projected  from 
the  nucleus.  If  we  had  occasion  to  trace  accurately  the  trajec- 
tory of  the  particle  in  the  vicinity  of  the  nucleus,  another  inves- 
tigation would  become  necessary.  It  should  also  be  observed, 
that  in  the  case  of  any  particle,  which,  on  its  return  from  its  ex- 
cursion toward  the  sun,  comes  into  proximity  to  the  nucleus,  the 
parabolic  projectory  becomes  materially  modified  by  its  repulsive 
action,  ana  equations  (8  and  (4)  are  inapplicable. 

We  may  conclude  from  the  result  just  obtained  that,  so  &r  as 
the'  form  and  dimensions  of  the  nebulous  envelope  are  con- 
cerned, the  theory  of  a  repulsion  exerted  by  the  mass  of  the 
nucleus  does  not  differ  materially  from  that  of  the  projection 
of  the  cometary  matter  by  an  instantaneous  force  frx>m  its 
Bur&ce ;  which,  it  appears,  has  been  advocated  and  discussed  by 
BesseL 

Other  determinations  relative  to  the  envelope  of  the  comet 
may  be  effected  by  the  foUowinig  formulas ;  in  which  Z  =  the 
greatest  distance  attained  by  a  particle,  in  the  initial  direction  of 
motion ;  Y  =  the  actual  distance  from  the  nucleus,  of  the  parti- 
de  when  in  this  extreme  position ;  f  =  the  angle  included  be- 
tween Z  and  Y ;  I?  =  the  mclination  of  the  tangent  drawn  to 
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any  point  of  the  curve  followed  by  the  particle,  to  the  radius- 
vector  of  the  orbit  of  the  comet ;  v  =  the  velocity  of  the  par- 
ticle at  the  vertex  of  its  parabolic  path ;  and  t;'=^  its  velocity 
at  any  other  point  of  the  curve ; 

ff^Pl,        z=^.        F=^ (6.) 

k  sua  SID 'a  ^    ' 


-       \£f»m2acota       \p.  _. 

P=co.«.  tang/JrrJ _,__  =  Jp.    .    .    .(6.) 

•  =V*j;.  .    .    (7.)  v'^^^ (8.) 


v'=Vk(p,^2z")=:^k(^p,^y    .    .    .  (9.) 

More  accurately,  we  may  obtain  the  velocity  v"  at  right  angles 
to  the  radius- vector,  for  any  point  of  the  actual  curve,  from  the 
following  equation :  

v"=c^a^^l-.'^) (9a.) 

in  which  xf=s  distance  of  the  point  from  the  radius-vector.  The 
distance  fix>m  the  nucleus  to  anv  point  of  the  trajectory  of  the 
particle,  whose  coordinates  are  known,  may  be  readily  obtained 
nrom  the  polar  equation  of  the  curve. 

Equs.  (1)  to  (9»)  have  been  obtained  on  the  supposition  that  the 
nucleus  is  at  rest ;  or,  in  other  words,  they  refer  to  the  relative 
motion  of  the  cometary  particle  and  nucleus,  on  the  supposition 
that  the  two  have  the  same  velocity,  and  a  constant  direction  of 
motion  through  space.  Strictly  speaking,  there  is  not  a  perfect 
accordance  between  the  two  motions,  even  during  the  short  inter- 
val of  time  that  the  particle  remains  within  the  limits  of  the  en- 
velope ;  but  no  material  modiiSications  of  the  theoretical  results 
are  required  on  this  account,  in  investigating  the  form  and  dimen- 
sions of  the  envelope.  But*  when  we  undertake  to  follow  the 
cometary  particle,  after  it  has  left  the  region  of  the  envelope, 
and  is  receding  from  both  the  nucleus  and  the  sun,  under  the  in- 
fluence of  the  solar  repulsion,  it  will  no  longer  answer  to  neglecff 
the  orbitual  motion  of  the  nucleus. 

The  general  problem,  to  find  the  relative  positions  of  a  re- 
pelled cometary  particle,  and  the  nucleus  of  a  comet,  after  any 
interval  of  time,  appears  to  have  been  first  eflFectually  solved  by 
Bessel.  This  important  problem  has  recently  been  taken  up  in- 
dependently, and  solved  anew  by  Prof.  Peirce ;  who  has  shown 
that  the  orbit  of  the  repelled  particle  is  a  hyperbola  convex  to- 
wards the  sun,  and  has  verified  the  supposed  law  of  variation  of 
the  sun's  force  of  repulsion.    In  pursuing  the  line  of  investiga- 

8SC0ND  8SRISS,  Vol.  XXIX,  No.  9I,^UXY,  IMO^ 
49 


Digitized  by 


Google 


386  Great  Aurora  of  1850. 

tion  in  hand,  we  are  led  to  take  a  point  of  view  somewhat  dif- 
ferent from  that  occupied  by  either  of  these  eminent  astrono- 
mers. It  is  now  proposed  to  determine  both  the  true  and  ap- 
parent positions  of  the  receding  particle,  after  the  lapse  of  any 
interval  of  time,  directly  from  the  initial  velocity  and  direction 
of  motion ;  in  order  to  take  account  of  the  various  circumstances 
of  the  original  motion  of  the  different  particles  supposed  to  pro- 
ceed from  the  nucleus.  The  following  formulas  will  serve  for 
this  purpose.  Eq^us.  (12)  to  (15)  have  been  deduced  from  the  gen- 
eral equations  of  motion  of  a  body  around  a  centre  of  attraction, 
by  changing  the  sign  of  the  force,  and  adapting  them  to  con- 
venient computation.  Equ.(17)  for  calculating  the  true  anomaly 
of  the  particle  in  its  hyperbolic  orbit,  from  the  time, -was  inde- 
pendentlv  investigated.  It  is  sufficiently  accurate  for  our  pur- 
pose, and  the  calculation  can  be  more  readily  eflFected  witn  it 
than  by  the  intervention  of  the  eccentric  anomaly.  The  con- 
stants which  enter  into  the  equation  can  be  determined  by  yeiy 
simple  formulas,  for  any  comet  the  elements  of  whose  orbit  are 
known,  and  for  any  position  of  the  comet  in  its  orbit;  their 
values  having  been  determined  bv  other  means  for  the  perihelion 
of  any  one  comet.  They  depend  upon  the  initial  circumstances 
of  motion  of  the  particle  emitted  nrom  the  nucleus.  Equ.  (16) 
was  deduced  from  equ.  (17). 

If  any  particle,  on  leaving  the  sphere  of  influence  of  the  nu- 
cleus, is  subject  to  a  diminished  attraction  from  the  sun,  it  will 
describe  a  hyperbola  concave  toward  the  centre  of  attraction, 
and  will  recede  from  the  nucleus,  though  less  rapidly  than  if  it 
were  effectively  repelled  by  the  sun.  Equs.  (22)  to  (25)  serve 
for  this  case.  There  will  be  occasion  to  make  use  of  them 
when  we  shall  undertake  to  determine  all  possible  particles  that 
at  anjr  assumed  date  may  go  to  make  up  the  concave  outline  of 
the  tail. 

New  Hayen,  Karch  28th,  1860. 

(To  be  contitwed,) 


'• 


Akt.   XXXV.— 7%«  Oreat  Auroral  ExhUntion  of  Aug.  28tA  to 
SepU  4:thf  1859. — 4th  Aeticle. 

In  the  three  preceding  numbers  of  this  Journal  we  have  given 
observations  ot  the  Aurora  of  Aug.  28th  to  Sept.  4th,  from 
almost  every  part  of  North  America  between  the  parallels- of 
13°  and  48°  north  latitude.  We  now  present  a  summary  of  ob- 
servations of  the  same  aurora  in  Europe,  with  some  reports  from 
Asia,  and  accoui\ts  of  a  simultaneous  auroral  exhibition  in  the 
^uthern  hemisphere. 
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1.   Observations  at  Christiania,  JVbnray,.(lat.  59®  54'),  5y  Prof. 
Christoph  Hansteen- 

1859,  Aug.  28th.    At  10  P.  M.  only  an  indistinct  coruscation 
behind  the  clouds  in  the  north. 

Aug.  29th,  12J»  10°>  A.  M-  perfectly  bright,  almost  as  at  full 
moon ;  the  air  dim  with  cirro-stratus,  nevertheless  the  aurora 
shone  through  everywhere  with  strong  radiating  and  flaming 
motion,  very  irregularly  and  unsteady.  Corona  was  often 
formed ;  best  formed  at  12»»  17-5«n.  Altitude  71°  37'  from  south, 
azimuth  9°  57'  east.  At  12*»  18-5*  a  purple-colored  beam  shot  in 
east  to  r  Andromedse.  At  12>>  21  •5«  altitude  of  corona  72**  27' ; 
azimuth  14®  55'  east.  At  no  time  were  there  regular  bows^ 
There  was  always  a  vacant  space  over  the  south  horizon,  but 
often  of  a  suspicious  character.  It  continued  after  1  A.  M.  with- 
out essential  variation  in  strength  or  character. 
Aug.  29th,  evening,  rain — ^heavens  covered. 
Aug.  SOth,       "  "  "  " 

Aug.  31st,  11^  p.  H.,  lightning  and  thunder  in  southwest. 
Sept.  1st,  heavjr  rain — thunder. 
Septw  2d,  radiating  and  strong  £aniinff  aurora,  12^. 
Sept  3d,  radiating  aurora  over  the  whole  northern  heavens  to 
a  little  south  of  zenith ;  rather  dimly.     It  continued  to  illu- 
minate the  heaven  after  it  was  almost  covered.     At  ip  A,  M. 
very  clear  behind  the  skies  everywhere. 

Sept.  4th,  10  P.  M.,  radiating  aurora  in  the  north  to  30"^  alti- 
tude. Later  in  the  night,  vehemently  flaming  with  broad  flames, 
Sept.  5th,  10  P.  M.,  elegant  radiating  aurora  which  dilated 
from  the  whole  northern  horizon  to  south  of  zenith,  mostly  be- 
hind a  veil  of  cirro-stratus.  At  an  altitude  of  45*^  it  was  partly 
flaming.    At  12^  it  had  nearly  ceased. 

Sept.  6th,  at  10  P.  K.,  an  arc  from  6""  to  8°  broad,  the  lower 
edge  of  which  had  an  altitude  of  5**. 

The  following  table  shows  the  state  of  the  Bifilar  magneto- 
meter between  Aug.  28th  and  Sept.  6th : — 


1869. 

Hour. 

Bififer. 

1869. 

Hoar. 

Bifilar. 

1659. 

Hour. 

Biaiar. 

hf  m 

h  in 

h  m 

AngiW 

9  28  A.  ir. 

704^9 

Aug.  80 

9  15  A.  V. 

670-10 

9ept2 

4  27  P.  X. 

1486-91 

«     « 

2  10  P.  M. 

764-98 

U           M 

I  56  P.  M. 

76118 

M           <l 

6  80    •' 

1104-69 

«     29 

9  28  A.  X. 

248  0 

«            « 

5  80    " 

782-08 

«           « 

6  80    " 

1020-41 

m       u 

9  48     " 

849-8 

«     81 

9  16  a.  X. 

667-72 

«      3 

9  21  A.  X. 

65012 

m       u 

10    9     " 

688-78 

u       u 

1  56  P.  Jf. 

787-96 

M          U 

1  58  p.  X. 

92618 

m       » 

10  15     " 

581-81 

Septl 

9  21  A.  X. 

678-02 

«      4 

9  19  A.  X. 

670-06 

M         « 

10  27     " 

70a)l 

.4            (( 

2    6  p.m. 

71126 

U          tt 

4  28  P.  X. 

1084-2 

1.          M 

10  80    " 

670-18 

«     2 

9  21  A.  X. 

609-70 

n      f* 

4  46     " 

959 

m       m 

10  88    " 

728-48 

m       M 

9  49     «• 

780-07 

«•      6 

9  14  A.  X. 

705-16 

«■       • 

1  56  V.  v. 

941-5C 

M           M 

11  S9     " 

616-87 

m       It 

9  16  p.  X. 

1060-49 

«       m 

6  85    " 

801-42 

M           M 

2  26    «     188H71 

«>»6 

9  11  A.  X. 

641-85 
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The  greatest  difference  observed  during  this  period  was 
1195*91  parts  of  the  scale.  One  division  of  the  scale  corres- 
ponds to  TT^TT  ^^  ^^^  horizontal  intensity.  Hence  the  variation 
of  the  horizontal  intensity  from  Aug.  29  to  Sept.  2  amounted 
to  nearlv  j\  of  its  whole  value. 

The  mclination  of  the  magnetic  needle  was  observed  as  fol- 
lows: 

71*  29'-0 


Aug.  29th,  10J>  2in  A.  M.  71*  31'-5 

Sept  2d,  lOh  23m  A.  M. 

5   23    P.M.  71   19-8 

4   16    P.M. 

6   26    p.  M. 

70  26  -9 

71  6-8 

The  mean  inclination  of  the  needle  in  1859  was  71**  18'. 

The  effect  of  this  aurora  upon  the  telegraph  lines  in  Norway 
was  much  greater  than  in  France  and  Germany.  The  effect  was 
noticed  from  the  opening  of  the  stations  at  7  A.  M.  On  the  29th 
communication  was  interrupted  till  H  A.  M.  on  almost  all  the 
lines ;  and  likewise  Sept.  2d,  but  with  a  long  repetition  after 
2  P.  M.  Sept.  8d,  only  towards  8i  A.  M.  During  the  remaining 
parts  of  those  days,  the  perturbations  were  more  or  less  uninter- 
rupted, nevertheless  communication  could  be  maintained  in  some 
degree.  Strong  currents  caused  simultaneous  attractions  of  all 
the  armatures.  The  galvanometer  showed  strong  deviations, 
sometimes  with  slow,  sometimes  with  sudden  movements,  from 
one  side  to  the  opposite. 

The  intensity  of  the  currents  was  greatest  upon  the  longest 
lines  going  towards  the  north,  on  which  sparks  and  uninter- 
rupted discharges  were  from  time  to  time  observed.  Pieces  of 
paper  were  set  on  fire  by  the  sparks  of  these  discharges.  In 
feergen,  where  the  line  to  Stavanger  runs  in  a  north  and  south 
direction,  the  current  yv^as  at  times  so  strong,  especially  Sept.  2d 
and  8d,  that  it  was  necessary  to  connect  the  lines  with  the  earth 
in  order  to  save  the  apparatus  from  destruction.  The  phenome- 
na appeared  less  strong  in  Christiansand,  in  the  southern  part  of 
Norway,  where  the  lines  run  east  and  west 

2.  Observations  made  in  different  parts  of  England;  extracted  from 
the  London  Times. 

A.  Durham  (lai  54°  46'). 

Sept.  1,  aurora;  Sept.  2,  vivid  white  aurora;  Sept.  8,  aurora. 
Sept.  4,  faint  aurora. 

B.  Preston  (lat.  58°  45'),  by  E.  C. 

Sept.  2d,  there  was  a  brilliant  auroral  display,  continuing  from 
11  to  12  o'clock,  and  a  second  appearance,  though  not  so  bril- 
liant, at  a  little  before  2  o'clock  on  the  morning  of  Sept  8d. 
During  the  first  display,  the  whole  of  the  northern  hemisphere 
was  as  light  as  though  the  sun  had  set  an  hour  before,  and  lu- 
minous waves  rolled  up  in  quick  succession  as  far  as  the  zenith, 
some  of  a  brilliancy  sufficient  to  cast  a  perceptible  shadow  oa 
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tbe  ground.  To  the  northwest  there  was  a  large  patch  of  light 
of  a  deep  crimson  hue,  while  the  waves  of  light  were  white,  as 
also  were  the  streamers  which  occasionally  shot  across  the  north* 
em  part  of  the  sky.  It  was  the  most  brilliant  aurora  that  has 
been  witnessed  here  for  many  years. 

C.  Nottingham  (lat  52^  57'),  by  E.  J.  Lowe. 

On  the  evening  of  Aug.  28th  ani  morning  of  Aug.  29th  there 
was  an  unusually  brilliant  auroral  display.  From  8^  40°*  P.  M. 
until  9  P.  M.  Aug.  28th,  curtains  of  red  light  were  visible  near 
the  zenith.  By  11^  40™  P.  M.  the  glare  of  orange  light  in  the 
north  was  powerful  enough  (even  through  much  cloud)  to  make 
the  hands  of  a  watch  visible.  At  12^  25">  A.  M.  the  light  was 
so  strong  that  it  gave  the  impression  of  daylight  At  12^  45™ 
an  openmg  in  the  clouds  near  the  zenith  aisclosed  the  cupola 
which  was  situated  exactly  on  Alpha  Andromedae.  At  1^  15"» 
A.  H.  magnificent  rays  of  light  met  two  degrees  east  of  Alpha 
Andromedsd.  At  this  time  three-fourths  of  the  sky  was  cov- 
ered with  aurora.  At  2^  30™,  there  being  more  clear  sky,  a 
splendid  mass  of  aurora  was  visible,  forming  an  ever  changing 
cupola  close  to  Gamma  Trianguli.  All  the  coruscations  moved 
slowly  eastward.  At  8^  15™  the  cupola  was  formed  near  Gamma 
Andromedffi. 

Sept  3,  strong  aurora  near  the  horizon. 

Sept  4,  aurora. 

D.  Grantham  (lat  52°  55'). 

Aurora  Aug.  28th,  29th,  30th,  81st,  and  Sept  3d. 

E.  London  (lat  5r  37'). 

Aug.  28th,  at  ll**  30«  P.  m.,  auroral  light  in  the  north.  At 
0^  15™  A.  M.  Aug.  29th  it  assumed  the  form  of  a  lu^iinous  arch, 
similar  to  daybreak,  and  in  the  southwest  there  was  an  intense 
glare  of  red  c^Frering  a  very  large  extent;  at  O**  20™  streamers; 
at  0^  25™  the  streamers  rose  to  tne  zenith  and  were  tinged  with 
crimson  at  their  summits ;  at  0^  45™  frequent  coruscations ;  at 
Ih  Om  the  arch  which  had  partially  faded  was  re-formed,  the 
body  of  light  being  very  strong,  but  not  sufficient  to  enable  one 
to  read  any  but  very  large  print ;  at  1^  80™  light  equally  strong, 
but  outline  indistinct;  at  2  A.  K.  much  l6ss  light  and  very  indis- 
tinct   Continued  till  2^  30™  A.  M. 

Sept  8,  aurora. 

F.  Clifton  riat  51°  270,  by  William  C.  Burder. 

Aug.  28th,  aoout  10*»  45™  P.  M.,  commenced  a  brilliant  auroral 
display.  At  first  there  were  several  fine  streamers,  some  of  them 
white,  and  some  fiskint  crimson,  extending  from  near  the  horizon 
almost  vertically  to  a  and  p  Ursae  Majoris.  From  that  time  till 
midnight  there  were  generally  very  beautiful  streamers,  but 
without' lateral  motion,  most  of  them  being  not  quite  vertical, 
but  inclining  slightly  towards  the  ^list  at  the  top.    There  was 
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also  always  a  general  light,  extending  at  midnight  from  north- 
east to  west,  and  sometimes  bright  enough  to  enable  a  person  to 
read  the  time  on  the  face  of  an  ordinary  watch. 

The  aurora  was  repeated  Sept  1st,  Sept.  2d,  and  Sept  Sd. 

G.    Aldershot  (lat  51^  16'). 

Magnificent  display  of  aurora  Aug.  28th,  and  till  early  mom- 
ingAug.  29. 

H.    Brighton  (lat  50°  500. 

Aug.  29th,  about  half  past  one  o'clock,  a  fine  aurora  occupied 
more  than  one-half  the  sky.  It  had  the  appearance  ot  an  irreg- 
ular hemisphere  of  white  light  fringed  witn  a  band  of  crimson 
from  twenty  to  thirty  degrees  broad,  stretching  &om*  southwest 
to  northeast  by  east 

8.  Observations  at  St.  Valery,  France,  (lat.  50*  10'  K,  long.  1°  87' 
E.),  by  H.  Labtigxtb,  from  Comptes  Bendus,  T.  XLIX,  p.  367. 

Near  St  Yalery  a  white  light  of  considerable  intensity  was 
noticed  in  the  north  at  11^  40°*  P.  M.  Aug.  28th.  A  red  column, 
with  sides  nearly  parallel,  and  4°  or  5°  in  breadth,  rose  from  the 
N.N.W.  nearly  to  the  zenith,  but  disappeared  after  a  few  min- 
utes. About  12^  10»  the  white  light  near  the  horizon  had  in- 
creased in  intensity ;  a  large  part  of  the  heavens  was  colored 
red,  and  the  exhibition  attained  its  greatest  brilliancy  at  12^  20'^. 
Magnificent  columns  and  brilliant  rays,  changing  from  red  to 
green  and  white,  rose  to  the  zenith,  sometimes  passed  beyond  it, 
and  occupied  the  entire  space  between  Aquila  and  the  meridian, 
and  a  few  minutes  later  extended  to  the  constellation  Auriga. 
The  light  was  bright  enough  to  allow  objects  to  be  seen  at  a 
distance  of  one  mile,  as  during  a  clear  night  with  a  full  moon. 
The  illumined  portion  of  the  sky  increased  till  12^  40".  After 
this  time  the  brightness  diminished  near  the  meridian,  but  the 
east  and  west  portions  continued  red  At  1^  15™  the  vertical 
columns  again  appeared  very  brilliant,  and  nearly  as  extensive 
as  at  12*»  40™,  but  they  soon  disappeared.  The  red  light  grew 
fainter,  and  disappeared  entirely  at  2^.  The  white  light  wnich 
marked  the  commencement  of  the  phenomenon  continued  three- 
quarters  of  an  hour  longer. 

4.  Observations  at  Paris,  France,  (lat  48**  50'),  by  M.  CoULVIER 
GRAViEE,/-om  Comptes  Bendus,  T.  XLix,  p.  388. 

The  aurora  was  first  noticed  at  Paris  at  2^  on  the  morning 
of  August  29th,  and  it  soon  rose  to  a  great  height  above  the 
horizon.  About  2^  45™  the  vertex  of  the  grand  arch  had 
reached  the  trapezium  in  Cetu^  being  150°  fix)m  the  northern 
horizon,  and  it  extended  from  Monoceros  to  10^  south  of  0  Aqui- 
las;  having  an  amplitude  of  more  than  200^.  The  vertex  of 
the  small  arch  rose  to  n  DKBLConis,  being  a  height  of  26^;  and  it 
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extended  &om  Cerberus  to  Leo  Minor,  baying  an  amplitude  of 
more  thai!  100°.  The  exhibition  continued  until  the  morning 
twilight  A  motion  of  translation  from  W.SW  to  E.SE.  was 
suspected,  but  the  nK)tion  was  not  very  appreciable.  When  the 
aurora  appeared  in  its  greatest  brilliancy,  the  substance  which 
composed  it  appeared  to  be  in  a  state  of  great  agitation ;  and 
the  rays  exhibited  a  red  color,  sometimes  like  that  of  iron  heated 
to  redness  and  sometimes  to  a  white  heat.  The  space  occupied 
by  the  small  arch  was,  as  usual,  of  a  greenish  color;  the  centre 
near  the  horizon  being  black,  and  the  whole  destitute  of  rays. 
The  aurora  exhibited  the  greatest  brilliancy  between  the  W.  and 
K.E.  points  of  the  horizon.  A  few  cirrus  clouds  were  noticed 
during  the  exhibition ;  they  were  all  black,'  without  any  reflec* 
tion  of  the  light  of  the  aurora,  proving  that  this  light  emanated 
£rom  a  region  much  above  that  of  the  clouds. 

Magnetic  effects  of  the  Aurora;  Jrom  the  Comptes  Rendiis^ 
T.  XLix,  p.  478. 

On  the  26th  of  August  some  anomalies  were  noticed  in  the 
motions  of  the  magnetic  instruments  at  the  Observatory  of  Paris, 
the  declination  having  changed  22'  between  9^  A.  M.  and  noon. 

Aug.  28th  at  5  p.  m.  the  motion  of  all  the  niagnetic  instru- 
ments was  very  irregular.  Between  midnight  and  1  a.  m.  of 
Aug.  29th  the  horizontal  intensity  varied  0'0074.  At  9  A.  M.  of 
the  29th  the  horizontal  intensity  had  diminished  by  0*01,  while 
the  vertical  component  had  increased  0*0013. 

During  the  forenoon  of  the  29th  the  declinometer  was  very 
much  disturbed,  and  at  11  A.  M.  it  oscillated  41'  on  each  side  of 
its  mean  position.  Towards  evening  the  disturbances  disap- 
peared ;  but  a  fresh  disturbance  commenced  on  the  1st  of  Sep- 
tember, at  11*»  80™  A.  M.  About  4  p.  M.  Sept.  2d,  there  commenced 
a  new  magnetic  storm,  more  violent  than  that  of  Aug.  29th.  The 
magnets  were  carried  beyond  the  range  of  their  scales,  showing 
a  change  of  the  horizontal  intensity  exceeding  0*014,  but  as  the 
observations  were  only  recorded  photographically,  the  extreme 
range  could  not  be  determined. 

Effect  on  the  Telegraph  Wires,  from  the  Comptes  Bendus, 
T.  XLIX,  p.  865. 

From  the  evening  of  Aug.  28th  until  the  morning  of  the  29th 
the  needles  of  the  magnetic  telegraph  at  Paris  were  almost  con- 
stantly in  motion,  as  if  a  permanent  current  was  passing  through 
the  telegraph  wires.  Business  was  therefore  entirely  interrupted| 
and  could  not  be  resumed  until  11  a.  h.  Aug.  29th.  The  same 
eiSect  was  noticed  on  the  telegraph  lines  from  4>>  to  8^  on  the 
morning  of  Sept.  2d,  although  no  aurora  was  noticed  on  that  day. 
Business  was  again  interrupted,  the  needles  were  disturbed,  and 
the  bells  were  nmg. 


Digitized  by 


Google 


892  M.  Quetekt  on  the  Aurora  of  1859. 

The  galvanometers  were  violently  deflected,  sometimes  to  the 
right  and  sometimes  to  the  left.  The  needles  were  turned  from 
zero  lO®  or  20°,  remained  there  stationary  for  a  short  time,  then 
suddenly  moved  to  30°  or  50°,  then  returned  and  were  deflected 
in  like  manner  on  the  other  side  of  the  zero  point.  The  effect 
was  more  powerful  and  longer  continued  on  the  lines  from  Paris 
to  Bordeaux,  Marseilles  and  northward,  than  it  was  on  the  east 
and  west  lines.  During  the  night  of  Aug.  29tli  some  intelligible 
signals  were  received  from  Strasbourg. 

During  the  day,  Aug.  30th,  the  telegraph  operators  experienced 
frequent  interruptions.  On  the  afternoon  of  Sept.  1st  some  dif- 
ficulty was  experienced  in  telegraphing;  but  Sept  2nd,  at4^ 
60"»  A.  M.,  there  was  a  general  disturbance  on  all  the  lines,  first 
on  those  to  Bordeaux,  Toulouse,  Marseilles,  London  and  Brus- 
sels, and  a  few  minutes  later  on  those  to  Basle,  Strasbourg, 
Havre  and  Brest.  At  7  A.  m.  bright  sparks  were  noticed  on  the 
conductors  of  the  lines  to  Bordeaux  and  Toulouse.  The  line  to 
Strasbourg  was  less  affected  than  the  others.  About  3  P.  M.  tele- 
graphic communication  was  resumed  on  all  the  lines ;  but  dur- 
ing the  evening  and  the  next  morning  it  frequently  happened 
that  the  communication  was  difficult. 

Observations  of  Ozone, 

Eegular  observations  are  made  at  Yersailles  on  the  amount  of 
ozone  in  the  atmosphere.  During  the  auroras  of  Aug.  29  and 
Sept.  2,  the  quantity  of  ozone  was  decidedly  greater  than  usual. 
The  following  table  shows  the  sums  of  ozone  collected  during 
each  period  of  six  days,  from  Aug.  4,  to  Sept.  8,  1859 : — 

Morning.  Evening. 

From  Aug.  4  to  Aug.  10 
Aug.  10  to  Aug.  16 
.  Aug.  16  to  Aug.  22 
Aug.  22  to  Aug.  28 
Aug.  28  to  Sept.  2 
Sept.    2  to  Sept    8 

5,  Observations  at  Brussels,  {laL  50°  51'),  by  M.  QuETELET,  from 
L'Institut  of  Feb.  1,  1860. 

At  12^  85™  A.  M.  Aug.  29th,  the  sky  was  overcast  with  alight 
and  uniform  veil,  with  the  exception  of  the  northern  horizon, 
which  presented  a  slight  appearancp  of  twilight  Soon  there 
appeared  in  the  N. W.  a  rosy  light,  which,  in  a  few  seconds, 
assumed  enormous  dimensions,  it  rose  to  an  altitude  of  60**, 
and  illumined  all  that  portion  of  the  sky.  The  rosy  light  rap- 
idly extended,  and  soon  changed  to  purple,  presenting  the  ap- 
pearance of  a  vast  conflagration.  There  was  a  constant  oscilla- 
tory movement,  and  the  light  varied  from  a  bright  yellow  to 
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the  deepest  red.  Near  the  horizon  the  sky  presented  a  greyish 
and  dirty  appearance.  There  were  faint  traces  of  an  obscure 
segment,  whose  centre  was  on  the  magnetic  meridian.  Bright 
rays  of  a  yellowish  white  shot  up  from  this  part  of  the  horizon, 
traversed  the  rosy  lisht  in  the  N.  W.,  and  terminated  in  a  bundle 
at  a  distance  of  90°  from  their  origin. 

About  12*»  45°»  A.  M.,  the  twilight  which  illumined  all  the 
northern  region  became  more  intense ;  the  general  tint  continued 
of  a  yellowish  white,  but  on  the  eastern  and  western  borders 
passed  into  a  yellowish  green.  Then  there  appeared  on  the  N. 
N.  E.  a  second  rosy  light,  but  less  decided  than  that  of  the 
N.  W.  This  was  also  traversed  by  yellow  rays ;  but  the  latter 
were  much  more  brilliant  and  broader  than  those  which  tra- 
versed the  light  in  the  N.  W.  Those  rays  also  terminated  in 
a  bundle  at  a  distance  of  48°  from  their  origin. 

Subsequently  the  aurora  presented  frequent  alternations  of 
brightness,  but  the  general  appearance  continued  the  same  until 
2  o  clock,  when  observations  were  suspended. 

At  9  A.  H.  Aus;.  29th  a  disturbance  of  the  magnetic  instru- 
ments was  noticed  at  the  Observatory.  The  following  table 
shows  the  extreme  indications  of  the  instruments  for  eacn  hour, 
fh)m  9  A.  M.  to  9  P.  M.  of  Aug.  29th.  Between  9^  and  10*»  A.  M. 
the  fluctuations  of  the  horizontal  intensity  were  too  great  to  be 
observed  by  the  fixed  telescope. 


Declioation.     I 

HoruoDtnl  Inien. 

DeeliaatioD. 

^Horizontal  Inteo. 

Roar. 

Max. 

Min. 

Max. 

Min 

I     Hoar. 

Max. 

Min. 

Max.         Min. 

h.    h. 

d 

d 

d 

d. 

,   h.       h. 

d 

d 

d            d 

9  to  10 

6012 

68*68 

! 

1 

;    8to4 

68-64 

67-66 

9-68         4-98 

10  to  11 

49-88 

68-60 

1.07 

-2-84 

;  4h  SOm 

67-96 

u 

8-88         4-60 

11  to  12 

61-77 

66-89 

1.89 

-0-86 

w 

67-02 

n 

6-64 

12tol 

6168 

68-68 

6-60 

2-68 

1  6b  80m 

66-60 

w 

8-78 

Ito    2 

62-68 

68-82 

6-47 

6-00 

8h 

66-48 

« 

6.12 

2to    8 

6818 

68-86 

604 

6-40 

9h 

66-78 

u 

6.86 

About  midnight  Aug.  28th — 29th,  the  employes  in  the  tele- 
graph office  at  Brussels  noticed  signals  from  their  bells,  such  as 
often  occur  during  a  storm.  The  employes  in  the  offices  at 
Hons,  Antwerp,  Gand  and  Ostend  were  also  awakened  by  their 
bells,  and  enquired  what  was  wanted.  Communication  with 
Paris,  London,  and  Berlin  were  interrupted  till  I'*  80".  Paris 
and  London  inquired  of  our  operators  if  they  saw  a  light  in  the 
heavens.  The  effect  ceased  at  1**  80™  on  all  the  lines  except  the 
submarine  line  from.  Ostend  to  Dover,  which  was  charged  with 
electricity  throughout  the  entire  morning.  It  was  not  till  8*>  30«, 
and  after  nearly  doubling  the  battery,  that  communication  was 
re-established, 

September  2,  between  5^*  and  6^  a.  m.,  there  was  a  second  dis- 
turbance on  all  the  telegraph  lines,  and  communication  between 
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Brussels,  Paris,  and  London  was  interrupted.  The  following  ob- 
servations were  made  at  the  Observatory  of  Brussels : — 


Declination  1 

Hor.  Inten. 

DeclinatioD.'  Hor.  loten.  | 

Duto« 

Max.     Min. 

Max.     Miu. 

d. 
10-43    6.25 

D«te. 
Sept2,9h0inp.M. 

Mas.     Min. 

Mftx.     Min.l 

d. 
54-75  57-65 

60-62 

5.64 

S9pt2,9lo]0>.  M. 

10  to  11    » 

53-62  59-40 
63  72  5815 

9-83    3-36 

10     0 

58-47 

804 

lllol2    " 

0-30    4-64 

Sept.  3, 9  to  10  A.  M. 

57.17  58-23  4-89    4-09| 

12  to    1  p.  M. 

52-06  66-24 

8-05    7-36 

lOtoll    " 

54  56  56-53 

5-21    4-46 

Ito  2    " 

49  34  62-81 

?           ? 

11  to  12    •• 

53-73  54  96 

7-08    5-55 

2lo    3    " 

43-40  57-87 

17-79    000 

12  to    Ip.  M. 

50  59  53-63 10-64    7-40] 

3to    4    " 

48-32  58  40 

15-53  10-12 

llo   2    '• 

5103  53-1511-28    8-881 

4  to   5    <* 

51-15  5500 

14-01  10-48 

2to   3    •' 

51-63  51-9010-42    8-75 

5    Um 

54-75 

10-24 

3to  4    « 

48-37  51-52  13-75    8-361 

6    0 

54-44 

8-87 

430ni 

5152 

12-50 

7    5 

56-67 

7-80 

5   0 

5350 

14-83 

824 

56-59     I        7-21 

9  0 

57-58 

731 

6.  Effects  of  the  Aurora  upon  the  Telegraph  Lines  of  Wurtem- 

burg;  from  Poggendorffs  AnnaleUy  Band  108,  p.  506. 

During  the  night  of  Aug.  28th,  from  1\>  15«  P.  M.  to  near 
noon  of  the  29th,  there  was  remarked  from  time  to  time  on  all  the 
telegraph  lines  proceeding  from  Stuttgard,  an  extraordinary  at- 
traction of  the  armatures,  which  continued  from  20  to  40 
minutes,  and  generally  appeared  first  on  the  line  to  Heilbronn, 
after  about  5  minutes  on  the  Ulm  line,  next  on  the  line  to 
Carlsruhe,  and  last  on  the  Tubingen  line.  This  attraction  was 
repeated  every  5  or  10  minutes,  and,  towards  morning,  every  2 
or  8  minutes.  After  5  o'clock  only  bell  signals  couJd  be  ob- 
tained from  the  local  stations,  as  the  armatures  were  held  &st. 
During  this  period  the  deflections  of  the  galvanometers  were 
very  remarkable.  In  a  single  minute  the  needles  changed  their 
position  5  or  6  times  even  to  40°  west  While  on  the  Ulm  line 
the  deviation  was  easterly,  on  the  Bruchsal  line  the  deviation 
was  westerly. 

The  cause  of  this  phenomenon  is  found  in  a  brilliant  aurora 
which  was  everywhere  observed  from  9  P.  K.  Aug.  28th  till  to- 
wards morning  of  the  29th. 

7,  Effects  of  the  Aurora  upon  the  Telegraph  Lines  of  Prussia ; 

from  Poggendorff^s  Annalen^  Band  108,  p.  604. 

The  electrical  currents  on  the  conducting  wires  exhibited 
themselves  in  violent  deflections  of  the  galvanometers.  The 
needles  swung  violently  from  80®  to  70®  to  one  side,  returned 
slowly  to  zero,  and  then  moved  slowly  to  the  other  side.  On 
the  line  proceeding  from  Berlin  westward,  the  disturbance  com- 
menced between  1  and  2  o'clock  on  the  morning  of  Aug.  29th, 
when  all  connection  with  the  stations  ceased.  Notice  had  pre- 
viously been  received  of  disturbance  at  the  easterly  stations, 
Konigsberg,  Kowno,  Riga  and  Petersburg.    During  the  day  of 
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the  29tli,  on  the  western  lines,  communication  was  uninterrapted^ 
while  on  the  eastern  lines  it  was  occasionally  suspended. 

On  the  2nd  of  September,  when  at  7  A.  M.  almost  all  the  lines 
were  in  use,  the  disturbance  occurred  on  all  the  lines,  and  in- 
terrupted communication  from  6  to  40  minutes.  The  interrup- 
tion wa«i  first  experienced  at  Konigsbera  5  A«  K. ;  at  Stettin  5* 
55« ;  Coblentz  and  Cologne  6^  45°» ;  Berlin  6^  50°» ;  Kowno  and 
Biga  at  7  A.  M.  About  9  A.  M.  the  disturbance  was  greatest,  and 
it  declined  till  9*»  45™,  when  communicatioa  was  resumed  with 
most  of  the  stations.  At  Stettin  communication  on  all  the  lines 
was  resumed  at  9**  24™,  and  at  Cologne  at  10\  At  Konigsberg 
the  distui'bance  still  continued,  and  at  Berlin  it  increased  to  1 
o'clock,  so  that  all  communication  was  suspended  with  the  west 
In  the  course  of  the  day,  news  was  received  of  disturbance  at 
Hamburg,  Breslau,  Brussels,  Paris,  and  Amsterdam.  From  the 
latter  station  came  the  intelligence  that  the  submarine  Une  to 
England  was  also  interrupted  by  the  aurora. 

8.  Auroral  Observations  in  Austria;  communicated  by  Prof. 
W.  Haidinqeb,  Yienna,  to  Prof.  Silliman. 

The  Aurora  of  Aug.  28th  to  Sept.  4th,  was  seen  at  the  follow- 
ing places  in  the  Austrian  empire : 


Bodenbach,  Bohemia, 
Sdioesl,  do. 


Bragae, 


do. 


Bseazow,  €ralicia, 
Bisla,  do. 

Iristen,  Austria, 
Lints,        da. 
Tienna,      do. 


Eremsia(ni8ter,  do. 
Schemniiz,  Husgavy. 


Keutra,         do. 
Mitterdorf,  Stjria, 
Laibacb,  Camiola 


Latitode. 
50«  47' 

Long. 
14^  10' 

60    27 

13    30 

50      5 

14    26 

60      3 

22      4 

49    60 

19      6 

48    17 

14    16 

48    13 

16    23 

48      3 

14      7 

48    27 

18    60 

48    17 

18    60 

46      3 

14    30 

Aug.  29th,  from  2  to  3  A.  m. 
From  11}  Aug.  28th  to  2^  a.  jf. 

Aug.  29th. 
Aug.  29th,  momiDg.    Also  faint 

in  the  night  from  Sept  Ist  to 

2Dd. 
Sept.  2Dd  and  ^d,  eyening. 
Sept.  3,  8  o'clock. 
Aug.  28,  ftom  midnight  onwards. 
September  3,  8  p.  m. 
Great  magnetic  disturbanees  were 

noticed  from  noon  Aug.  28th 

to  the  evening  of  Aug.  29th. 

Also  from  Sept.  2  early  in  the 

morning  to  Sept  3,  morning; 

and  from  Sept  4,  morning,  to 

Sept  6th  in  the  evening. 
Aurora,  Sept  3rd,  from  ^  to  8  j^ 

p.  M. 
From  Aug.  28th,  10  p.  m.  to  Aug 

29th,  3  A.  M.     Also  Sept  3r^ 

&p.  M. 
Sept  3,  9  p.  M. 
Sept  2,  evening. 
Sept.  3,  after  S  p.  m* 
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9.  £ffects  of  the  Aurora  upon  the  Telegraph  Lines  of  Switzerland; 

fr(m  the  Qmpies  Bendus,  T.  XLix,  p.  662. 

The  intensity  and  direction  of  the  currents  excited  in  the 
telegraph  wires,  during  the  aurora  of  September  2d,  were  deter- 
mined by  M.  Hipp,  at  Berne,  by  the  deviation  of  a  magnetic 
needle,  surroundea  by  a  wire,  making  thirty  coils.  The  regular 
current  employed  in  telegraphing  should  have  a  sufficient  force 
to  deflect  tnis  needle  30°.  M.  Hipp  found  that  the  short  lines 
gave  no  indication  o'f  a  current,  while  the  most  marked  effects 
were  indicated  by  the  longest  lines,  and  especially  by  those 
which  were  directed  from  north  to  south,  as  the  line  from  Zu- 
rich to  Berne,  Fribourg  and  Lausanne.  The  current  on  this  line, 
directed  from  Zurich  to  Lausanne,  would  increase  gradually, 
until  the  needle  was  deflected  42°.  It  would  then  slowly  de- 
cline, .and  at  the  end  of  two  or  three  minutes  become  zero.  It 
would  then  change  its  direction,  returning  f]X)m  Lausanne  to 
Zurich,  and  attain  a  maximum  of  SO  degrees.  The  latter  cur- 
*  rent,  after  continuing  60  or  90  seconds,  became  zero,  and  again 
changed  its  direction. 

It  appears  from  these  observations  that  two  currents  suc- 
ceeded each  other  on  the  telegraph  wires,  having  a  general  di- 
rection from  north  to  south,  the  one  proceeding  from  north  to 
south  having  a  double  intensity  and  a  double  duration,  the  other 

Sroceeding  irom  south  to  north  having  a  less  intensity  and  a  less 
uration.  .      ^ 

M.  Hipp  obtained  deviations  of  58  degrees  between  Zurich  and 
Berne,  and  of  64  degrees  between  Berne  and  Basle,  indicating 
currents  at  least  threefold  the  ordinary  current  employed  in  tele- 
graphing. 

10.  Effects  of  the  Awwa  of  Aug.  28th  and  29ih  upon  the  Telegraph 
Lines  of  Tuscany,  6y  M.  Oh.  Matteucoi;  from  the  Annates  de 
Chimie  el  de  Phys.,  Tom.  LVii,  p.  419. 

About  6  A.  M.,  Aug.  29tb,  the  disturbance  became  sensible  ou 
the  telegraph  lines.  About  10  a.  m.  a  current,  which  marked 
25  degrees  on  the  galvanometer,  and  equal  to  about  30  feeble 
elements  of  Daniell,  traversed  the  upper  wire  of  our  telegraph 
lines,  in  the  direction  from  Pisa  to  Florence.  The  current  slowly 
increased,  attained  its  maximum  in  about  five  minutes,  and  then 
rapidly  declined.  These  periods  were  renewed  a  great  number  of 
times,  and,  during  the  intervals,  telegraphic  communication  was 
held  in  the  usual  manner.  About  8  P.  M.  the  aurorsd  effect 
upon  our  telegraph  lines  had  ceased. 

During  the  disturbance,  on  all  the  lines  where  there  are  several 
wires  stretched  one  above  the  other  in  the  same  vertical  plane,  the 
strongest  current  was  uniformly  observed  in  the  upper  wire, 
while  in  the  wire  nearest  the  earth,  the  current  was  either  feeble 
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or  inappreciable.    This  extraordinary  current  was  the  most  in- 
tense on  the  longest  wires. 

11.   Observations  at  Rome,  Italy,    {lot.  41°  54'),  h  M.  Secchi  ; 
Jrom  the  Comptes  liendus,  T.  ILIX,  p.  347  and  458. 

On  the  29th  of  August  we  had  a  suoerb  aurora.  The  sky  at 
Borne  was  covered  with  a  red  veil,  ana  was  crossed  by  the  most 
brilliant  rays,  in  the  form  of  luminous  columns.  The  magnetic 
instruments  were  very  much  disturbed.  The  declinometer  de- 
viated 84'  firom  its  normal  position,  and  the  inclination  varied 
42'.  The  instruments  for  measuring  the  horizontal  and  vertical 
force  both  passed  beyond  the  range  of  their  scales,  showing  that 
the  variation  of  the  horizontal  force  must  have  been  at  least 
0-0185,  and  of  the  vertical  force  at  least  0-0075.  The  disturb- 
ance continued  for  a  long  time  during  the  forenoon,  and  the 
vertical  magnet,  which,  before  noon,  was  beyond  the  scale,  in 
consequence  of  the  elevation  of  its  north  pole,  at  one  o'clock 
passed  beyond  the  scale  on  the  opposite  side,  from  a  depression 
of  its  north  pole. 

A  still  more  remarkable  disturbance  of  the  magnetic  instru- 
ments occurred  on  the  1st  and  2nd  of  September.  At  4  p.  M. 
Sept  1st,  the  vertical  magnetometer  passed  beyond  its  scale, 
showing  a  diminution  of  vertical  force. 

Sept  2,  at  7  A.  m.,  the  magnets  were  very  much  disturbed. 
At  7'  10"  the  declinometer  pointed  2°  50'  to  the  west  of  its  or- 
dinary position.  After  this  the  needle  returned  rapidly  to  the 
east^  and  at  7**  S0°>  pointed  1*^  23'  east  of  its  mean  position,  thus 
describing  an  arc  01  4^  18'  in  less  than  half  an  hour.  This  dis- 
turbance IS  the  more  remarkable,  as  the  greatest  range  hereto- 
fore observed  at  Rome  was  only  45'  or  50', 

The  bifilar  indicated  a  diminution  of  the  horizontal  component, 
amounting  to  0-129,  or  about  one-eighih  of  its  mean  value. 

These  disturbances  continued  with  variable  intensity  all  day. 
At  4*»  15™  P.  M.  the  vertical  magnet  again  passed  beyond  the 
range  of  its  scale.  At  9  P.  M.  the  magnet  was  more  tranquil^ 
and  at  midnight  they  had  all  returned  nearly  to  their  normal 
condition. 

The  variations  of  the  declinometer,  the  bifilar  and  the  vertical 
magnetometer  were  not  simultaneous,  but  their  maxima  occurred 
at  difTerent  times.  The  great  vibrations  were  cotemporaneous 
with  the  currents  observed  on  the  telegraph  lines.  The  clouds  ob- 
served in  the  heavens  had  the  exact  appearance  of  those  of  the 
aurora  borealis  when  it  occurs  by  day,  and  such  as  were  noticed 
at  Rome  Aug.  29th. 

Similar  oMcrvations  were  made  at  Leghorn,  where  at  6^  80™ 
A-  M.  Sept  2nd  the  declination  was  15°  10',  while  at  6^  30™  P.  M. 
it  was  only  14**  18'.  The  inclination  of  the  magnetic  needle  was 
also  very  much  increased  during  the  day. 
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12.   Observations  from  Western  Asia. 

A.  Yozgat  (lat.  89°  46'),  by  Fatxttk  Jkwxtt,  M.D^  American  Hurionaij. 

The  auroral  phenomena  referred  to  in  your  circular  were  not 
observed  at  Yozgat.  On  the  28th  of  August,  and  for  several . 
days  before  and  after  that  date,  I  was  in  Arabkir,  a  town  nearly 
800  miles  almost  east  of  Yozgat.  The  aurora  was  not  noticed 
there.  While  I  was  at  Arabkir,  owing  in  part  to  the  mildness 
of  the  temperature,  and  also  to  the  peculiar  clearness  of  the  at- 
mosphere, my  attention  was  almost  every  evening  directed  to  the 
study  of  the  constellations.  The  natives,  too,  at  that  season, 
slept  upon  the  roofs  of  their  houses. 

B.  Kharpoot,  (lat  88°  40'),  by  Rev.  0.  H.  Whbelsr,  American  Missionary. 

Aug.  28th  and  the  following  nights  nothing  unusual  was  seen 
here  by  me  or  by  others  of  whom  I  have  made  inquiries.  It  is 
also  a  lact,  so  far  as  I  know,  that  the  usual  displays  of  the  aurora 
are  less  brilliant  here  than  in  New  England. 

C.    Mosul,  (lat  86^  22'),  by  H.  B.  Haskell,  M.  D.  Missionary  Physician. 

No  unusual  appearance  was  observed  Aug.  28th,  1859,  either 
here,  at  Mardin,  or  Diarbekir.  During  the  residence  of  Ameri- 
can missionaries  in  Mosul  (ten  years)  no  auroral  phenomena  have 
been  noticed. 

18.   Observations  in  the  Southern  Hemisphere. 
Ship  Southern  Cross,  (near  lat  60^  S.,  long.  80  W.),  from  the  Alta  California. 

On  the  night  of  Sept.  2d,  during  a  tremendous  gale,  the  rare 
spectacle  of  an  aurora  australis  was  witnessed.  It  commenced 
aoout  half-past  one  o'clock  in  the  morning,  and  increased  in 
splendor  until  towards  davlight,  when  it  gradually  faded  before 
the  light  of  day.  The  whole  heavens  were  of  a  deep  red,  which 
color  was  reflected  from  the  ocean.  During  the  night  a  tremen- 
dous squall  with  hail  burst  upon  the  ship.  Through  the  whole  of 
this  the  flames  assumed  the  same  roseate  hue ;  and  when  a  spray 
flew  over  the  ship,  it  fell  to  the  leeward  in  ruddy  showers.  Be- 
tween the  squalls,  in  the  clear  places  in  the  sky,  the  mysterious 
lights  were  seen  shooting  up  in  spiral  streaks  nearly  to  the  zenith, 
now  flashing  out  with  meteoric  brilliancy,  and  now  looming  up 
against  the  horizon,  as  with  the  blaze  of  some  terrible  conflagra- 
tion. During  the  gale,  several  times  at  night,  brilliant  balls  of 
fire  appeared  flickering  at  the  mast-heads,  yard-arms,  and  other 
salient  points.  The  captain  and  his  officers  say  that  they  have 
never  witnessed  anything  equaling  this  display  for  magnificence. 

14.    Observations  at  Concepcion^   Chili,  {lat  86**  46'),  from  the 
Mercurio  of  Valparaiso. 

An  aurora  was  visible  here  on  the  nights  of  Sept.  1st  and  2nd. 
It  appeared  at  midnight  in  the  soutk  part  of  the  horizon,  and 
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was  visible  until  two  o'clock  in  the  morning.  It  had  a  move- 
ment of  translation  from  east  to  west.  In  appearance  it  resem- 
bled a  cloud  of  fire,  or  a  large  ignis  fatuus,  which  threw  out 
some  flame  or  vapor,  and  spread  a  light  like  that  of  the  moon. 
For  more  than  an  hour  the  city  was  brilliantly  illuminated  by 
this  heavenly  light. 

15.     Observatuyiis  at  Santiago  de  Chili,  {lat  83°  28'\  from  the  Msr- 
curio  of  Valparaiso. 

On  the  morning  of  Sept  2nd,  about  two  o'clock,  the  sky  to 
the  south  of  Santiago  was  brilliantly  illuminated  by  a  light,  com- 
posed of  blue,  red,  and  yellow  colors,  which  remained  visible 
for  about  three  hours.  This  phenomenon  is  very  rare  in  Chili. 
The  aurora  was  also  seen  in  Valparaiso  (lat.  83°  6'). 

15.    Observations  at  Kapunda,  South  Australia^  {lat  about  85°),  by 
J.  B.  Austin;  from  the  London  Times  of  Nov.  14,  1859. 

On  Monday  evening,  Aug.  29th,  just  after  dark,  the  aurora 
appeared  like  a  large  and  brilliant  pink  cloud,  extending  about 
25^  or  80°  above  the  horizon,  and  60°  or  70°  in  length.  It  con- 
tinued visible  for  about  twenty  minutes,  during  the  last  five  of 
which,  splendid  streamers  of  pink  and  white  light  were  shooting 
vertically  through  it.  It  was  seen  almost  throughout  these  col- 
onies at  the  same  time,  and  on  four  nights  in  the  same  week ; 
but  I  saw  it  only  twice,  once  Aug.  29th,  and  again  on  Friday, 
Sept.  2nd,  when  the  most  gorgeously  brilliant  display  took  place. 
It  commenced  immediately  after  sunset,  and  increased  in  splen- 
dor during  the  evening.  For  several  hours,  little  was  to  be  seen 
but  a  deep  rich  pink  light  over  the  southern  part  of  the  sky  ; 
but  by  degrees  it  extended,  and,  about  nine  o'clock,  a  huge  pil- 
lar of  fire  appeared  in  the  west,  where  it  remained  until  mid- 
night. After  the  moon  went  down,  the  brilliancy  of  the  aurora 
increased,  and  from  about  half-past  eleven  till  past  twelve,  a 
beautiful  pale,  soft,  greenish-blue  light,  like  the  dawn  of  morn- 
ing, extended  itself  above  the  southern  horizon  for  about  100° 
or  110°,  and  about  18°  or  20°  in  height.  From  this,  streamers 
or  radii  of  red,  white  and  blue  light  shot  upward  to  beyond  the 
zenith,  fully  half  the  sky  being  covered  with  this  splendid  illu- 
mination, the  light  from  which  equalled  that  of  the  full  moon 
in  England.  These  radii  converged  towards  a  point  about  15° 
north  of  the  zenith,  but  did  not  themselves  extend  more  than 
half  that  distance  beyond  the  zenith.  This  was  its  last  appear- 
ance, and  a  splendid  finale  it  was.  The  powerful  electric  excite- 
znent  in  the  atmosphere  had  an  extraordmary  efiect  on  the  tele- 
graph wires,  agitating  the  instruments  violently  in  some  places, 
and  quite  interfering  with  the  transmission  of  messages. 
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Art.  XXXVI. — OeograpMcal  Notices;  by  Daniel  C.  Gilmak, 
Yale  College  Library.  No  XU. 

Eeprint  of  a  Tract,  by  Nicolaus  Sillacius,  (A.  D.  1494), 
ON  THE  Second  Voyage  of  Columbus, — Although  the  principal 
object  of  these  "  Greographical  Notices  "  is  to  record  the  recent 
progress  of  our  knowledge  of  the  world,  yet  we  cannot  forbear 
to  make  mention  of  a  remarkable  publication  which  pertains  to 
the  discovery  of  the  New  World  at  the  close  of  the  fifteenth 
century. 

Christopher  Columbus,  in  his  second  voyage  across  the  Atlan- 
tic, set  sail  fix>m  Cadiz,  September  25,  1493.  Soon  after  his  re- 
turn, Guglielmo  Coma  wrote  from  Spain  to  Nicolaus  Sillacius  in 
Pavia  an  account  of  the  journey.  These  letters  were  translated 
by  Sillacius  into  Latin,  and  such  other  information  was  added  to 
them  as  could  be  gathered  from  current  reports ;  and  this  jwrhole 
account  of  the  voyage  of  Columbus,  was  published  under  the 
title,  "i>e  Insults  Ateridiani  atque  Indict  Maris  nuper  inventis." 
This  curious  tract  has  been  almost  forgotten  for  nearly  four  hun- 
dred years ;  and,  at  the  present  time,  but  two  copies  of  the  ori- 
ginal edition  are  known  to  be  in  existence,— one  belonging  to  the 
Marquis  Trivulzio  of  Milan,  and  the  other  to  James  Lenox,  Esc]^., 
of  New  York.  The  last  named  gentleman,  with  characteristic 
liberality,  has  made  this  pamphlet  accessible  to  all  scholars,  by 
causing  it  to  be  carefully  re-printed  in  the  original  Latin,  with  an 
English  translation  by  Rev.  James  Mulligan,  a  biograi)hical  in- 
troduction, notes,  and  a  bibliographical  appendix,  in  which  much 
important  information  is  given  in  respect  to  the  early  printed  ac- 
count of  the  various  voyages  of  Columbus.  The  whole  work 
forms  a  quarto  volume  of  about  180  pages,  printed  in  a  truly 
elegant  style. 

It  cannot  be  expected  that  this  tract  will  add  very  much  to 
what  is  known  from  other  sources  of  the  great  navigator  and  his 
voyages,  but  as  a  contemporaneous  record  of  most  important 
discoveries,  the  volume  will  always  be  prized  not  less  by  the 
geographer  than  by  the  historian  and  bibliographer. 

VOYAGE  AROUND  THE  WORLD  OP  THE  AUSTRIAN  FrIGATE 

NovARA. — The  reference  which  has  been  made  in  a  previous 
page  of  this  number  of  the  Journal  to  the  Austrian  circumnavi- 
gatory  voyage,  furnishes  us  with  an  appropriate  occasion  for 
speaking  of  that  exploring  expedition. 

The  Imperial  frigate  "  Novara,"  under  the  command  of  Com- 
modore von  Wiillerstorf,  set  sail  from  Trieste  April  30, 1857,  and 
returned  to  the  same  port  August  26,  1859,  having  successfully 
completed  a  voyage  of  scientific  observation  around  the  worldf, 
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the  first  which  was  ever  undertaken  by  the  Austrian  Navy.  It 
is  of  course  too  early  for  the  results  of  this  expedition  to  be 
fiilly  made  public,  but  various  accounts  of  the  whole  voyage, 
and  of  particular  observations,  have  been  given  in  the  journal 
of  the  Creographical  Society  of  Vienna,  and  in  Peterman's  MittheiU 
ungeru  L^Institut  of  Paris  has  also  published  a  series  of  articles 
on  the  subject,  communicated  by  M.  Marschall  of  Vienna. 

The  "  Novara  "  is  a  frigate  of  1800  tons  burthen,  and  44  guns. 
It  was  manned  by  854  men.  The  scientific  corps,  in  addition  to 
the  commodore  and  other  naval  oflScers,  consisted  of  the  follow- 
ing naturalists,  viz..  Dr.  Hochstetter,  physicist  and  geologist ; 
Frauenfeld  and  Zelebor,  zoologists ;  Dr.  Scherzer,  ethnologist^ 
having  charge  also  of  investigations  in  national  economy,*  the 
botanist  Jellinek  and  the  artist  Selleny. 

Sailing,  as  we  have  stated,  from  Trieste,  the  expedition  touched 
for  longer  or  shorter  periods  at  Gibraltar,  (eleven  days),  Funchal, 
(nine  days),  Bio  Janeiro,  (three  weeks).  Table  Bay,  Cape  of  Good 
Hope,  (twentv-four  days).  Island  of  St.  Paul,  (seventeen  days), 
Point  de  Galle,  (eight  days),  and  Madras,  (eleven  days).  Sail- 
ing from  the  last  named  port  Feb.  10, 1868,  from  that  time  until 
August  11,  a  period  of  six  months,  the  vessel  was  directed  to 
various  island  and  continental  seaports  of  south-eastern  Asia,  in- 
cluding Nikobar,  Singapore,  Batavia,  Hong  Kong,  Shanghai,  etc. 
In  September  the  islana  Puynipet  was  visited,  and  afterwards 
Sydney,  (a  month),  Auckland,  (seventeen  days),  Papeiti,  on  Ta- 
hiti, (eleven  days),  Valparaiso,  (twenty-four  ^ays).  Leaving  the 
latter  port  May  11,  1859,  the  Novara  reached  Trieste  at  the  end 
of  the  following  August.  The  whole  extent  of  the  voyage  was 
nearly  forty  thousand  nautical  miles. 

Various  letters  and  partial  reports,  submitted  to  the  Academy 
of  Sciences  in  Vienna,  have  already  been  printed,  and  a  com- 
plete narrative  of  the  voyage,  and  full  reports  of  all  the  scientific 
observations  which  were  made  upon  it,  is  soon  to  be  prepared 
and  printed. 

Db.  Hayes's  Proposed  Arctic  Journey. — A  meeting  of  the 
American  Geographical  and  Statistical  Society  was  held  in  Nevf 
York,  March  22,  for  the  purpose  of  encouraging  Dr.  Hayes  in 
respect  to  his  proposed  voyage  to  the  Northern  ocean.  Dr.  Hayes 
was  present^  and,  in  addition  to  his  statements,  an  eloquent  exhi- 
bition of  the  importance  of  this  expedition,  together  with  an  ap- 
peal for  material  aid,  was  made  by  Dr.  Francis  Lieber. 

Hon.  Geo.  Folsom,  E.  H.  Viel6,  Esq.  Profs.  Mitchell  and  Silli- 
man,  and  Dr.  A.  H.  Stevens  also  took  part  in  the  meeting,  and 
letters  were  read  in  approval  of  the  undertaking  from  rrofe. 
Bache,  Henry,  Guyot,  Dr.  Gould,  etc. 

The  general  purpose  of  Dr.  Hayes  has  already  been  set  forth 
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in  this  journal,  in  a  paper  from  his  own  pen,  "  On  the  Practica* 
bilitv  of  Eeaching  the  North  Pole,"  (voL  xxvi,  p.  305-23,  Nov., 
I860.)  At  the  recent  meeting  it  was  stated  that  ten  thonaand 
dollars  had  already  been  subscribed  in  aid  of  his  entenpriae,  and 
at  least  ten  thousand  more  are  needed  to  insure  the  sending  forth 
of  the  expedition. 

The  various  weighty  problems  which  are  proposed  for  solution, 
especially  the  determination  whether  or  not  there  be  an  open 
Polar  Sea,  present  the  strongest  claims  to  the  liberal  Gontnpu- 
tions  of  all  who  are  interest^^  in  the  promotion  of  geographical 
discovery,  or  in  the  progress  of  physical  science. 

Journal  of  the  American  Geographical  and  Statisti- 
cal "Society. — ^We  are  informed  that  this  Journal,  which  has 
heretofore  been  published  monthly,  will  hereafter  be  issued  quar- 
terly each  number  comprising  at  least  128  royal  octavo  pages. 
The  first  number,  announced  for  the  month  of  April,  will  com- 
prise nearlv  160  pages,  consisting  in  part  of  original  articles 
oy  the  following  writers:  Commander  Matthew  F.  Maury, 
Prof.  Alexander  D.  Bache,  Prof.  Arnold  Guyot,  E.  George 
Squier,  Paul  B.  DuChaillu,  Dr.  David  Livingstone,  Joseph 
C.  G.  Kennedy,  James  Wyne,  M.D.,  together  with  late  geo- 
graphical and  statistical  intelligence,  and  careM  notices  of  new 
scientific  works  bearing  upon  uie  objects  embraced  in  the  Soci- 
ety's labors.  The  subscription  price  to  those  not  members  of  the 
Society  will  be  three  dollars  a  year. 

Letters  in  reference  to  any  matters  connected  with'the  Journal 
tahould  be  addressed  to  Daniel  Willabd  Fiske,  General  Secre- 
tary of  the  Society,  New  York. 

Explorations  in  the  Amoor  Ebgion. — ^We  have  already 
called  attention  to  the  great  efforts  which  are  making  by  the 
Bussian  government  to  ascertain  the  resources  and  character- 
istics  of  Eastern  Siberia,  and  to  bring  the  immense  region 
drained  by  the  Amoor  and  its  tributaries  into  connection  with 
the  commerce  of  the  world.  To  our  own  countrymen,  these  in- 
vestigations are  especially  important,  when  we  consider  the  prob- 
able effect  which  will  be  produced  upon  the  commerce  of  the 
Pacific. 

At  a  recent  meeting  of  the  Boyal  Geographical  Society  of  Lon- 
don, a  paper  was  read,  presenting  extracts  (prepared  and  translated 
under  the  direction  of  Capt.  B.  Collinson)  from  various  official  Rus- 
sian reports,  respectinK  the  districts  adjacent  to  the  Amoor  river. 
These  extracts  from  the  writings  of  Messrs.  Pescuro^  Vasilief, 
Badde,  Usoltzof,  Paragchp fski,  etc.,  are  printed  in  the  Transac- 
tions of  the  Royal  Geographical  Society,  vol.  28, — ^together  with 
an  original  map  compiled  by  J.  Arrowsmith.  As  our  space  at 
the  present  time  allows  us  to  quote  but  one  of  these  reports,  wo 
have  selected  that  by  M.  G.  Radde,  upon  the  table  lands  east  and 
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Bontheast  of  the  ^reat  Lake  Baikal — or,  as  he  tenns  it,  the  Dauro- 
Mongolian  Frontier  of  the  Trans-Baikal  region. 

"If  by  the  word  'Steppe'  be  understood  an  extensive,  tree- 
less and  arid  plain,  without  any  considerable  undulations,  that 
term  cannot,  in  its  full  sense  at  least^  be  applied  to  the  tracts  now 
under  consideration.  Scientifically,  and  with  regard  to  the  for- 
mation of  its  sarface,  this  region  should  be  described  as  an  elevated 
extent  of  country,  intersected  by  many  bare  mountain  ranges ;  the 
▼alleys  and  low  plains  between  which  are  in  some  places  strongly 
impregnated  with  salt,  and  produce  exclusively  chenopodece  whilst 
in  others  they  receive  the  waters  of  many  small  springs  and 
atmospheric  moisture  in  the  shape  of  snow  and  rain,  giving 
rise  to  innumerable  small,  turbid,  and  muddy  lakes,  seldom  con- 
taining water  fit  for  use,  but  more  often  contaminated  with  saline 
and  alkaline  solutions.  An  ordinary  observer,  one  who  has  not 
penetratrated  into  the  external  structure  of  the  earth's  surface, 
or,  what  is  of  greater  importance,  into  the  properties  of  the  soil 
from  which  he  derives  his  sustenance,  would  see  here  only  a  con- 
trast of  conditions,  namely,  the  contrast  of  the  wooded  sarface 
to  the  treeless  and  bare,  inducing  him  to  call  such  a  country  a 
steppe.  Whether  the  latter  surface  be  level,  or  high  and  undu- 
lated, it  would  equall V  by  him  be  termed  a  steppe ;  and  only 
perhaps  in  distinguishing  two  contiguous  regions  would  the 
mountainous  and  desert  zone  be  designated  as  the  '  high'  steppe. 

The  D&ur  country  on  the  Mongoliaii  frontier  cannot,  both  with 
relation  to  its  absolute  height  and  its  topographical  features,  be 
even  approximate! v  compared  to  a  regular  steppe;  nor  can  any 
parallel  be  drawn  between  the  chemical  properties  of  their  vege- 
table strata.  Whilst  in  many  regions,  as  for  instance  in  the  e:;- 
tensive  Orenburg,  Taurida,  and  Bessarabian  steppes,  the  cherno- 
zem, so  favorable  to  cultivation,  penetrates  the  surface  to  2  and  8 
feet,  there  is  a  total  absence  of  organic  matters  in  the  woodless 
▼alleys  of  the  Daurian  frontier  table-lands^  and  the  soil  of  that 
extensive  re^on  has  not  undergone  any  considerable  change  for 
many  centuries,  owing  to  all  the  elevations,  and  frequently  the 
▼Alleys,  abounding  in  siliceous  (''^jasper  and  flint")  formations, 
which  either  do  not  admit  of  precipitation  at  all,  or  with  great 
difficulty ;  added  to  which,  the  decomposition  of  hard  rocky 
masses  is  materially  retarded  by  the  dryness  of  the  atmosphere, 
and  the  want  of  snow  and  rain. 

A  further  exposition  will  show  that,  leaving  aside  the  peculiar 
stamp  which  characterises  the  organic  nature  of  this  region,  the 
material  and  moral  condition  of  its  scanty  population  have 
suocumbed  to  the  influence  of  the  physical  conditions  above- 
mentioned.  The  greater  part  of  this  desert  track,  perfectly  un- 
suitable  for  the  production  of  grain,  is  apparently,  like  the  in- 
habited regions  of  the  Gobi  desert  on  the  south,  destined  by  na- 
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ture  for  the  nomadic  life  of  the  wild  and  superstitioiis  Mongol^ 
who,  spurning  the  ties  of  a  fixed  abode,  scours  the*  level  plain  on 
his  fleet  steed. 

With  respect  to  geographical  position,  the  Daurian  frontier- 
steppes  occupy  a  narrow  zone  between  longitude  112°  30'  and 
119  E. ;  their  chief  extension  is  from  west  to  east,  and  they  are 
only  in  a  few  places  intersected  by  the  parallel  of  60°  N.  latitude- 
If  tne  treeless  elevations  are  alone  to  be  denominated  steppes,  the 
boundary  of  the  Russo-Daurian  steppes  must  be  drawn  south- 
wards from  Nijni-Ulhun  frontier  station,  as  the  mountains  ob 
the  banks  of  the  Onon,  extending  farther  west,  are  covered  all 
over  with  dense  forests ;  on  the  east,  on  the  other  hand,  from  the 
above  station,  and  between  Akshinsk  and  Mogoitu,  along  the 
right  bank  of  the  Onon,  extends  a  forest  of  tall  trees,  the  pre- 
dominating family  of  which,  the  pines  suddenly  disappears  a  few 
versts  east  of  Mogoitu,  and  is  succeeded  by  a  straggling  wood  of 
birch,  as  far  as  Kubuhai. 

The  steppe  district  thus  only  crosses  the  Onon  atNiji-Ulhun, 
occupying  also  a  small  zone,  well  irrigated  with  numerous  small 
streams,  on  its  left  bank. 

In  its  easterly  extension,  parallel  to  the  couise  of  the  Onon^ 
the  steppe  is  not  bounded  on  the  north  by  this  river,  but  by  a 
very  thick  forest  extendmg  between  the  Onon  and  the  desert,  in 
some  places  10  miles  in  breadth.  This  forest  is  worthy  of  notice 
for  its  historic  associations  as  the  sojourn  of  Chingis-]Oian,  and 
also  in  a  botanico-geograptiical  respect,  forming,  as  it  does,  a  na- 
tural boundary  between  the  river  and  the  steppe,  which  is  re- 
markable for  its  small  breadth  and  its  clearly  defined  limit  on 
the  south.  The  forest  thins  gradually  towards  the  east,  down  the 
Onon,  and  terminates  entirely  at  the  place  where  the  river  bends 
abruptly  to  the  north  on  meeting  the  western  spurs  of  the 
Adoncholon  mountains ;  farther  in  that  direction,  with  a  lesser 
fell,  and  often  contracted  between  banks  of  granite,  the  river 
pursues  its  course  as  far  as  its  confluence  with  the  Shilka, 
through  a  wooded  country  more  frequently  overgrown  only  with 
bushes. 

The  frontier  steppe,  which  has  already  a  breadth  of  about  53 
miles  between  the  old  Chindan  fortifications  and  the  Uldza  river, 
extends  towards  the  south  along  the  confines  of  this  pine  forest, 
acquiring  a  greater  width  farther  on.  The  Onon-Borza*  rivulet, 
flowing  from  the  northeast,  and  which  likewise  approaches  the 
southern  offshoots  of  the  Adoncholon  mountains  at  116°,  and  after 
bending  to  the  north  unites  after  a  course  of  twenty  miles  with 
the  Onon  at  Ust-Borzinsk,  belongs  at  its  western  middle  course 
to  the  steppe  region.    In  like  manner,  the  more  sloping  southern 

*  This  stream  is  called  Onon-Bona  in  diitinction  to  the  three  Bona  rivuleta 
which  fill!  into  the  Argtm. 
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declivities  of  the  Adoncbolon  mountains,  of  which  the  Bummits 
alone  are  overgrown  with  stnnted  birch-trees  (these  are  often, 
however,  found  in  great  density  along  the  entire  northern  slope 
of  that  chain),  are  referable  to  the  same  region.*  To  the  eastwao^^ 
however,  almost  on  the  meridian  of  Tsagan-olu  (116°  48'),  two 
rows  of  woody  elevations  extend  from  east  to  north,  intersecting 
each  other  at  the  most  westerly  lower  range  of  the  Buko-Hada, 
where  the  eastern  branch  terminates.  The  bare  elevations  run^ 
ning  from  this  knot  to  the  south  expand  the  farther  thev  extend, 
and  form,  near  the  frontier,  the  wooded  table-land  of  Altangan, 
Qo  called  after  one  of  its  principal  valleys. 

The  abovementioned  mountains,  which  terminate  in  Buko* 
Hada,  form  firHt  on  their  eastern,  then  on  their  northeastern  ex- 
tension, a  water-shed  between  the  affluents  of  the  Onon  and 
Argun ;  the  Gasnmur  river  takes  its  rise  on  its  northern  side. 
The  Altangan  table-land  lies  between  two  systems  of  saline 
waters ;  the  lake  of  Tarei-nor  is  the  largest  representative  of 
the  western  basins,  whilst  to  the  eastern  belongs  Ubudk,  Tsagan- 
nor,  Hara-nor,  and  many  others.  The  culminating  points  of  this 
region  occur  in  the  Steppe  district,  which  here  increases  in  widths 
being  more  than  67  miles  in  breadth  between  Tsagan-olu  and 
Abagaitu.  Having  by  barometrical  measurement  taken  the 
height  of  Tsagan-olu  at  2711  feet  English,  500  more  must  be 
added  for  the  mountain  pass  of  Soktui.  Only  one  valley,  the 
largest  and  broadest  of  those  occurring  in  the  frontier  steppes,  on 
the  Russian  side,  intersects  the  Altangan  plateau  from  east  to^ 
west,  continuing  on  the  other  side  of  the  mountains  from  their 
western  slopes.t  This  is  the  valley  of  the  Urulungui  rivulet, 
which  flows  for  100-118  miles  in  a  direction  towards  the  Argun,, 
and  terminates  there  at  Novo-Tsuruhaitui  military  station.  At 
its  lower  coarse,  the  Urulungui  flows  gently  along  a  winding 
channel,  bordered  at  first  occasionally  by  bushes  of  the  willow, 
the  precursors  of  a  more  luxuriant  vegetation  than  that  of  the 
steppe.  The  region, .  however,  between  the  Urulungui  Argun,, 
and  Altangan  plateau  loses  its  vegetation  more  and  more  towards 
the  south ;  on  the  frontier  at  Abagaitu  it  is  intersected  by  parallel 

*  In  D&aria  trees  and  buslies  are  only  foimd  on  the  northern  slopes  of  moantains 
from  two  causes.  The  first  is,  that  the  southern  slopes  are  much  drier  than  the 
northern,  -which  longer  preserve  the  moisture  of  the  soil,  and  so  assist  vegetation ; 
"whilst  almoet  every  plant  withers  in  summer  on  the  southern  side  of  the  mountain. 
The  second  cause  is  attributable  to  the  circumstance  that  the  fires  which  occur  in 
the  steppes  in  spring  become  sooner  extinguished  on  the  north  side  than  on  the  op- 
posite, where  the  snow  leaves  the  ground  earlier  (being,  in  fact,  perfectly  dry  by  the 
end  of  February),  thus  ofifering  no  obstacle  to  the  spreading  of  the*  fire.  The 
limits  of  wood  and  bush  vegetation  are  not  governed  in  these  regions  by  the 
rigor  of  the  winter,  but  solely  by  the  dryness  of  the  soil  and  sultriness  of  the  sum- 
mer months. 

t  The  Urulungui  valley  probably  commences  in  the  vicbity  of  the  Chinese 
frontier,  to  the  west  of  the  Altangan  plateau. 
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40^  S6'  and  is  so  unproductiye  and  barren,  that  on  that  apccoant 
alone,  and  without  reference  to  its  topographical  features,  it  may 
be  considered  the  extreme  northeastern  end  of  the  Qohi  desert, 
which  extends  to  the  lakes  of  Buir-nor  and  Dalai. 

Broad,  light-green,  and  low  tracts,  overgrown  with  reeds,  and 
winding  only  along  the  very  edge  of  the  Arffun,  intersect  the 
bare  and  rocky  desert,  the  uniformity  and  character  of  whose 
vegetation  is  at  last  broken  by  the  Urulungui  rivulet,  at  Novo- 
Tsuruhaittti.  Lower  down  from  the  mouth  of  that  stream  the 
valley  of  the  Argun  assumes  another  aspect;  and  the  river 
itself,  taking  a  bend  to  the  northeast,  visibly  contracts  and  flows 
more  rapidly.  Here  the  chernozen  soil  of  the  vall^  with  its 
diversified  ^ra  also  makes  its  appearance,  so  that  the  tJrulun^ui 
may  not  only  be  considered  as  the  limit  of  the  high  Daunan 
steppes,  but  also  the  sharplyniefined  natural  boundary  of  their 
vegetation. 

To  the  north  of  the  Urulungui  commences  the  district  of  the 
metalliferous  deposits  of  the  Nertchinsk  mountain  region,  re« 
markable  also  for  its  vegetation,  which,  lower  down  in  the  valley 
of  the  Aigun,  is  very. rich  in  forms,  particularly  at  Chalbuchi 
village.  It  is  here  that  the  Mongolian  oak,  the  Gorylus  hetero- 
phylla  and  Betula  dahurica,  seen  nowhere  in  Siberia,  first  occur. 
Lastly,  possessing  a  sufficiently  thick  population,  some  portions 
of  this  region  are  highly  favorable  to  the  production  of  cereals; 
but  it  is  less  adapted  to  the  depastunige  of  cattle  than  the 
steppes,  on  account  of  the  many  mountains  by  which  it  is  inter- 
sected. 

To  describe  in  a  few  words  the  boundaries  of  the  high  Daurian 
steppes,  it  suffices  to  say  that  their  limit  on  the  north  is  formed  by 
a  pine  forest,  extending  along  the  right  bank  of  the  Onon,  by  the 
Onon-Borza  rivulet  and  the  Adoncholon  mountains,  together  with 
the  elevations  at  the  upper  courses  of  the  Gazimur  and  Urulun- 
gui rivulets ;  on  the  southeast  by  the  Argun ;  and  on  the  south 
by  the  Chinese  frontier  laid  down  in  1727 ;  the  western  extrem- 
ity of  the  steppe  being  bounded  by  the  forests  on  the  right  bank 
01  the  Onon, 

The  whole  of  this  country,  occupying  an  area  of  880  square 
miles,  attains  an  absolute  height  of  2200  (English)  feet  at  its  great- 
est depressions  (namely,  at  Kulussutaefeki  military  station  at 
Bayrn-Tarei  lake),  and  almost  8000  feet  at  its  highest  elevations. 
Numerous  mountain  chains,  rarely  however  detaching  isolated 
spurs,  intersect  it  in  various  directions,  forming  broad  valleys,  with 
a  saline  soil,  and  which  are  often  found  to  contain  accumulations 
of  precipitated  Glauber  salt  and  soda,  but  seldom  any  water-basins.  - 
Even  where  the  latter  occur,  they  never  attain  anv  considerable 
depth,  and  are  mostly  so  shallow  and  level  that  after  a  snowless 
winter  or  hot  sunmier  they  completely  dry  up  and  frequently 
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remain  in  tliat  state  for  many  years.  The  moststriking  example 
of  this  is  afforded  by  the  great  Baryn-Tarei  lake,  lying  south  of 
the  Kulassutae&ki  u-ontier  station,  which  was  found  dry  by  PaUaa 
in  1772 :  since  then  it  filled  with  water,  which  agaiti  entirely  eva- 
porated five  years  ago,  so  that  it  now  only  presents  a  dry  salif- 
erous  and  muddy  bottom,  cracked  in  numerous  wide  fissures  by 
the  burning  ravs  of  the  sun.  With  the  exception  of  a  few  rills, 
generally  &llea  only  by  snow  water  in  spring,  and  remaining 
perfectly  dry  during  the  greater  part  of  the  year,  a  small  number 
•  of  spring  morasses  are  alone  to  be  found  there.  Not  un  frequently 
such  morasses  occur  in  the  vicinity  of  saline  lakes;  but  often, 
having  no  efflux,  they  drain  themselves,  when,  owing  to  the 
pressure  of  water  beneath,  the  surface  around  their  swampy  ed^es 
rises  several  fathoms  in  winter  with  its  icy  covering.  The  ice 
remains  in  such  places  until  the  middle  of  summer;  and  even 
so  late  as  the  month  of  June  have  I  seen  on  a  freshwater  morass 
near  Kulussutae&ki,  in  the  neighborhood  of  Tarei  lake,  blocks 
of  ice  one  inch  thick,  capped,  as  it  were,  with  a  layer  of  earUi  of 
the  same  thickness,  overgrown  with  reeds. 

With  such  a  scarcity  of  water  and  so  great  an  elevation,  it  is 
conceivable  that  the  atmosphere  of  this  region  must  be  very  dry. 
To  the  south  of  this  frontier  zone,  at  the  same  time,  extends  an 
immense  desert,  and  on  the  north,  the  rain-cloudis,  being  at- 
tracted by  a  dense  forest,  and  arrested  by  elevated  ranges,  dis- 
charge their  waters  fx)  superfluity  over  the  wooded  district  of 
Kertchinsk ;  whilst  some  7  to  14  miles  to  the  south  not  a  drop 
of  rain  or  dew  will  fall  for  months  together.  At  the  village  of 
Tsagan-olu,  I  witnessed,  at  the  beginning  and  latter  part  of  the 
month  of  June,  examples  of  such  an  unequal  distribution  of 
moisture;  whilst  the  heaviest  rains  and  storms,  continually  in-, 
terfering  with  my  excursions,  prevailed  at  midday  in  the  forests 
only  6  miles  to  the  north,  buckwheat  was  being  scorched  8  miles 
to  the  south  of  the  village,  and  no  rain  had  fallen  since  the  middle 
of  May  at  the  frontier  stations  of  Soktuisk,  (40  miles  farther  to 
the  south),  and  E^uichefski  and  Chindan  (83  miles  more  westerly). 
It  is  to  be  regretted  that  scarcely  any  observations  on  the  mois- 
ture of  the  atmosphere  of  this  elevated  region  have  hitherto  been 
made,  as,  together  with  a  better  knowledge  of  the  chemical  pro- 
]>erties  of  the  soil,  they  might  have  led  to  some  definite  conclu- 
sion on  the  greater  or  lesser  fitness  of  the  country  for  agricul- 
ture. At  the  same  time  we  find  that  almost  useless  experiments 
on  the  growing  of  corn  have  for  many  years  been  repeated  with 
fipreat  perseverance  at  the  military  settlements  on  the  frontier. 
In  none  of  the  extensive  and  remote  regions  of  Bussia,  in  the 
aame  latitude,  are  there,  probably,  presented  so  many  local  con- 
ditions un&vorable  to  a^culture  as  in  the  frontier  steppes  of 
Dauria ;  and  it  is  very  doubtful  whether,  even  with  increased 
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labor,  and  the  introduction  of  a  better  system  of  tillage,  anj 
regular  or  even  moderate  harvests  can  be  obtained.  Not  only  is 
there  on  one  side  the  want  of  rain  and  snow,  and  the  great  ele* 
vation  to  influence  the  early  autumnal  frosts,  but  on  the  other 
the  very  properties  of  the  soil  offer  still  greater  obstacles  to  cul- 
tivation ;  to  oe  surmounted  perhaps  only  by  a  Chinese  density  of 
population,  and  Chinese  industry. 

The  very  soil  of  these  regions  is  of  a  twofold  nature :  a  great 
part  of  the  steppes,  and  all  the  mountain-chains  in  particular,  are 
as  if  sown  with  flint,  jasper,  and  chalcedony,  deeply  buried  in  a 
hard  argillaceous  sand,  and  forming  also  the  upper  vegetable 
strata,  which  present  no  traces  of  fertility ;  whilst  all  the  depres- 
sions of  the  surface  are  impregnated  with  salt,  and  therefore  pro- 
duce only  a  few  saline  plants.  The  climate  is  at  the  same  time 
unfavorable  to  the  growth  of  any  plant.  Severe  snowless  winters 
prevent  the  cultivation  of  winter  wheat,  while  the  early  autumnal 
frosts  are  generally  prejudicial  to  crops,  and  impede  the  fallow 
tillage.  Spring  wheat  and  buckwheat  are  consequently  alone 
sown ;  and  even  these  crops  perish  in  great  part  from  the  droughts 
in  May  and  June,  no  shade  being  afforded  to  their  roots  by 
their  thin  foliage  and  feeble  growth  of  stem,  which  rises  only 
one  foot  from  the  ground.  As  a  rare  exception,  a  snowy  winter 
will  sometimes  follow  a  series  of  dry  years ;  but  this,  although 
acting  beneficially  on  the  fields,  is  of  great  injury,  by  its  long 
continuance,  to  the  cattle,  which  are  not  unfrequently  entirely 
destroyed  by  the  want  of  fodder.  Under  ordinary  climatic  con- 
ditions, the  want  of  snow  is  the  chief  impediment  to  their  safely 
passing  the  winter ;  so  that,  on  the  freezing  of  the  few  fresh 
springs,  the  animals  suffer  much  more  from  thirst  than  from 
hunger,  and  from  the  first  half  to  the  end  of  December  are  often 
so  reduced  that,  even  with  a  sufficiency  of  food,  they  are  unable 
to  survive  the  second  half  of  that  month. 

Appreciating  the  advantages  which  Eastern  Siberia  derives 
from  the  opening  the  Amur  to  commerce,  Mr.  Eadde  proceeds  to 
consider  the  present  agricultural  wealth  of  the  Daurian  Steppes, 
and  its  future  influence  and  development  The  first  part  of  the 
paper  has  already  shown  the  unproductiveness  of  the  country, 
and  the  great  obstacles  presented  \^  its  climate.  Cattle-breed- 
ing and  sheep-farming  in  particular,  would  alone  appear  to  admit 
of  some  development,  as  the  lowlands  and  steppes  afford  good 
pasturage ;  and  the  prejudicial  climatic  conditions  might,  with 
perseverance,  foresight,  and  industry,  be  rendered  less  unfavor- 
able. 

Wool  is  the  only  article  which  Mr.  Radde  adduces  as  an  ex- 
port, and  he  considers  there  will  be  no  difficulty  in  finding  a  mar- 
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ket  for  it  in  the  United  States.  The  firontier  region  of  Dauria 
and  Mongolia  is  capable,  the  author  thinks,  of  producing  two 
millions  of  sheep ;  whilst  cattle-rearing  must  for  some  years  re- 
main in  its  present  state,  owing  to  the  scantiness  of  population, 
and  the  difficulty  of  making  provision  for  the  winter." 

Khanikoff^s  Travels  in  Persia. — Through  the  attentions 
of  D.  W.  Fiske,  Esq.,  General  Secretary  of  the  American  Geo- 
graphical Society,  we  have  received  the  Proces-  Vtrbal  of  the  meet- 
ings of  the  Imperial  Geographical  Society  of  St.  Petersburg,  held 
Dec.  16,  1859,  and  Jan.  13,  1860. 

At  the  latter  sitting,  M.  Khanikoff  presented  an  account  of 
his  researches  in  Persia,  to  which,  in  a  former  number  of  this 
Journal,  a  brief  allusion  was  made.  His  remarks  were  chiefly 
directed  to  the  Province  of  Khorassan,  as  will  be  se^n  from  the 
following  abstract  which  we  translate  from  the  Proces-  Verbal 

The  limits  of  this  vast  province,  bounded  on  the  north  by  a 
plateau  which  stretches  in  the  direction  of  latitude  from  Hindou- 
kousch  to  the  southern  extremity  of  the  Caspian  Sea,  and  to- 
ward the  west  by  another  plateau,  making  an  angle  of  from  20 
to  30  degrees  with  the  meridian,  are  far  less  clearly  defined  to- 
ward the  east.  This  traveller  is  of  the  opinion  that  Khorassan 
may  be  justly  considered  as  bounded  in  this  direction  by  the 
western  slopes  of  Hindou-Kousch,  which  stretch  from  H^rat  to 
Kandahar,  as  well  as  by  the  mountains  which  separate  S^istan 
from  Bdloudchistan.  The  space  thus  enclosed  presents  four  na- 
tural sub-divisions,  to  which  M.  Khanikoff  gives  the  name  ter- 
races. The  first  embraces  the  salt  desert  lying  between  Kaschan, 
Koum,  Bastam,  Nichibour,  and  Tebb^.  Its  general  inclination 
is  directed  from  northeast  to  southwest,  and  its  lowest  point  is 
on  the  line  joining  Bastam  and  Tebb^s.  The  second  compre- 
hends the  dry  desert  of  Lut,  and  toward  the  north  borders  on 
the  preceding ;  the  mountains  of  Kirman  are  its  southern  limit  ; 
its  general  inclination  is  from  north-northwest  to  south-south- 
east, and  its  lowest  point  is  probably  no  more  than  500  feet  above 
the  level  of  the  sea.  The  lowest  point  of  the  third,  which  in- 
cludes S^istan,  is  at  the  surface  of  Lake  Hamoun,  of  which  the 
waters  are  1,545  feet  above  the  level  of  the  sea.  Finally,  the 
fourth  terrace,  which  is  the  least  extended,  is  bounded  by  the 
line  which,  on  one  side,  joins  Birdjand  and  Sebzar,  and  on  the 
other  stretches  firom  the  first  of  these  villages  to  Toun,  Haff,  and 
Yezdoum ;  its  general  slope  inclines  from  southwest  to  north- 
east The  limits  of  these  four  divisions  of  Khorassan  are  not 
everywhere  well  defined,  but  they  are  clearly;  indicated  by  the 
directions  of  the  watercourses  and  the  inclinations  of  the  ravines. 
The  northern  frontier  of  Khorassan  coincides  with  the  isother- 
mal line  of  12*^  Cent.,  a  fact  which  gives  plausibilitv  to  the  con- 
clusion, that  over  all  the  expanse  of  the  northern  plateau  of  cen- 
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tral  Asia,  from  Orenbourg  to  Meshed,  over  a  space  of  20  degrees 
in  breadth,  the  annual  temperature  seldom  falls  to  6°  Genti- 

frade ;  at  the  southern  limit  of  the  first  terraces  described  above, 
ate  trees  grow  and  produce  fruit  in  abundance,  from  which  we 
must  conclude  that  the  annual  temperature  here  is  not  below 
18°  Cent. ;  hence,  in  this  direction  and  in  moving  toward  the 
equator  two  geographic  degrees  only,  the  mean  annual  tempera- 
ture acquires  an  increase  equal  to  that  gained  to  the  north  of 
Meshed  by  a  progress  of  20  degrees  along  the  meridian.  M. 
Khanikoff  calls  the  attention  of  the  Geographical  Society  to 
this  point,  that  the  rapid  elevation  of  the  degree  of  the  annual 
temperature  cannot  be  explained  by  the  astronomical  and  hyp- 
sometrical  coordinates  alone,  of  the  regions  where  this  increase 
has  been  observed.  He  thinks  that  one  of  the  essential  causes 
to  which  it  should  be  referred  is  the  dryness  of  the  air,  which 
rapidly  increases  from  the  southern  shore  of  the  Caspian  Sea  to 
the  frontier  of  B^loutchistan,  so  that  in  the  desert  of  Lut  the 
atmosphere  contains  only  tW^^s  of  relative  hmmidity. 

After  entering  into  detail  relative  to  the  probable  limits  of  the 
highest  temperature,  determined  from  the  softening  observed  in 
the  stearine  which  was  in  the  baggage  of  the  members  of  the  ex- 
pedition, M.  Khanikoff  has  described  some  of  the  most  striking 
atmospheric  phenomena  which  he  has  himself  studied  in  Kho- 
rassan.  He  mentions,  among  others,  waterspouts  and  whirl- 
winds of  dust,  the  dry  mist,  the  atmospheric  fluctuations,  the 
mirage,  and  finally,  observations  upon  the  zodiacal  light,  which 
was  seen  by  the  expedition  while  traversing  the  space  between 
Anarderrd  and  Kirman.  In  conclusion,  M.  Khanikoff  presented 
to  the  assembly  the  whole  trigonometrical  network,  by  aid  of 
which  the  sketches  which  he  has  traced  wei*e  drawn,  adding  the 
details  of  the  circumstances  which  accompanied  the  operations. 
For  want  of  time  he  reserved  to  another  meeting  the  enumera- 
tion of  the  ethnographical  labors  of  the  expedition. 


Abt.  XXX  VIL — Correspondence  of  Prof.  Jerome  Nicklis,  ofNancj/, 
France^  dated  Feb.  26th,  1860. 

French  Academy  of  Sciences,  Public  meeting  and  distribution  of  the 
prizes. — This  meeting  was  held  Jan.  30 ;  it  was  concluded  with  the  eulogy 
upon  Th6nard,  pronounced  by  Flourens,  one  of  the  Perpetual  Secretaries. 
The  following  is  a  summary  of  the  principal  prizes  awarded. 

Pjrizefor  AstroTiomy. — ^This  prize  was  awarded  to  Robert  Luther,  for 
the  discovery  of  Mnemosyne,  the  only  new  planet  of  the  year  1859, 
Mnemosyne  is  the  57th  of  the  group  of  telescopic  planets  between  Mare 
and  Jupiter,  and  the  8th  of  those  which  are  due  to  Mr.  Luther.    "Die 
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Academy  lias  already  four  times  awarded  the  prize  to  this  astronomer 
for  the  discovery  of  the  five  planets,  Thetis,  Proserpine,  Bellona,  Leuco- 
thea,  and  Fides. 

The  prize  for  Mechanics  was  awarded  to  Mr.  Giffard  for  the  inven- 
tion of  a  new  feeding  apparatus  for  steam  boilers,  which  he  calls  an 
"  automatic  injector,^  The  report,  made  by  Combes,  gives  great  praise 
to  this  apparatus.  The  injector  very  advantageously  replaces  the  feeding 
pnmps  of  steam  boilers.  In  addition  to  the  fact  that  it  avoids  all  loss  of 
heat,  other  than  that  which  results  from  the  cooling  of  the  exterior  of 
the  tubes  in  which  the  steam  and  hot  water  circulate,  the  absence  of  any 
movable  solid  parts,  exposed  to  wear  and  derangement,  the  extreme 
facility  with  which  the  quantity  of  water  supplied  can  be  regulated  be- 
tween limits  sufficiently  narrow,  <fec.,  render  it  very  valuable  for  locomo- 
tive machines.  Accordingly  several  great  railroad  companies  have  already 
applied  it  to  machines  of  this  kind. 

The  automatic  injector  takes  its  origin  from  an  observation  made  by 
Savart  in  1832,  in  his  experiments  upon  the  fall  of  liquid  veins;  a  cur- 
rent let  fall  from  a  vessel  where  the  level  is  maintained  at  a  given  height, 
penetrates  directly  and  quite  unbroken  into  a  vessel  where  Sie  surface  is 
less  elevated. 

The  observations  of  Savart ;  the  phenomena,  long  known,  of  the  com- 
munication of  lateral  motion  to  fluids  by  which  is  explained  the  action  of 
those  blowing  machines  called  trdmpes ;  the  forcible  drawing  in  of  air 
through  the  intervals  which  separate  the  bases  of  the  tuyeres  of  high 
furnaces ;  the  effects  of  the  blast  pipe  of  locomotive  engines,  &c.,  have 
given  Mr.  Giffard  a  hint  which  has  led  him  to  the  invention  for  which 
the  Academy  have  just  awarded  a  prize. 

Mr.  Giffard,  who  is  a  person  of  very  earnest  spirit,  is  known  in  France 
by  his  attempts  at  guiding  balloons.  Some  years  since  he  obtained 
evident  results  in  directing  them,  since  he  succeeded  in  making  his  bal- 
loon move  against  the  iwW,  at  the  Hippodrome  in  Paris.  This  fact  was 
stated  in  a  report  signed  by  intelligent  men.  Although  without  means 
to  continue  his  researches  upon  this  point,  Giffard  was  not  discouraged. 
Instead  of  making  a  show  of  his  misery,  and  representing  himself  as 
persecuted  by  science,  or  as  a  martyr  to  an  idea,  he  left  balloons  for  the 
time  and  set  about  the  construction  of  locomotive  machines ;  he  thought 
of  his  injector,  and  put  off  his  researches  .upon  ballooning  until  by  his 
labors  he  should  again  be  furnished  with  means  to  continue  them ;  com- 
plete success  crowned  his  investigations ;  he  has  now  placed  himself  in  a 
condition  to  take  up  again  his  favorite  pursuits. 

Physical  sciences, — A  prize  has  just  been  divided  between  Daubr6e, 
I>ean  of  the  Faculty  of  Science  at  Strasbourg,  and  Delesse,  mining  en- 
gineer at  Paris.  TTie  question  proposed  for  competition  was  in  respect 
to  the  Meiamorphism  of  Rocks,  The  report  of  the  committee  will  not 
convey  to  the  readers  any  more  knowledge  than  they  have  already  ob- 
tained from  this  Journal  which  has  often  made  mention  of  the  labors  of 
Messrs.  Delesse  and  Daubr6e. 

The  Prize  for  experimental  Physiology  has  been  awarded  to  Pasteur 
for  his  researches  in  regard  to  fermentation.  They  bear  upon  alcoholic 
fermentation,  lactic  fermentation^  and  tartaric  fermentation,  and  of  their 
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isomeric  compounds.  The  report  of  the  committee  lias  particular  refer- 
ence to  the  physiological  side  of  the  question ;  it  was  edited  by  Claude 
Bernard,  an  emimently  distinguished  physiologist.  The  following  extract 
is  from  the  report : 

Following  the  example  of  Cagniard  Latour,  Pasteur  considers  the 
yeast  of  beer  an  organized  body ;  he  regards  the  modifications  which  it 
undergoes  during  alcoholic  fermentation  as  of  a  nature  essentially  vital, 
and  he  shows  that  the  chemical  phenomena  of  fermentation  are  con- 
nected with  a  perpetual  renewal  of  the  yeast ;  whence  it  follows  that, 
during  the  alcoholic  fermentation,  the  sugar  not  only  gives  origin  to 
chemical  substances  which  disengage  themselves  or  remain  dissolved  in 
the  liquid,  but  at  the  same  time,  there  is  still  a  portion  of  the  sugar 
which  is  taken  up  by  the  yeast  in  the  form  of  cellulose,  and  another  por- 
tion in  the  form  of  fatty  matter,  while  the  nitrogen  of  the  old  yeast  serves 
to  regenerate  the  new.  Pasteur  has  made  in  Uiis  respect  an  experiment 
which,  so  to  speak,  reduces  physiological  conditions  to  the  most  simple 
relations  which  can  connect  living  beings  with  mineral  nature.  He 
has  shown,  in  fact,  that  the  globules  of  yeast  develop  and  multiply,  and 
that  the  sugar  ferments,  when  a  quantity  of  the  globules,  so  to  speak, 
imponderable  is  sown  in  a  medium  composed  at  the  same  time  of:  1st. 
A  solution  of  pure  candied  sugar.  2d.  An  ammoniacal  salt,  the  dextro- 
tartrate,  for  example.  Sd.  Mineral  substances  containing  phosphates. 
The  ammonia  is  seen  to  disappear  and  to  be  transformed  mto  the  com- 
plex  albuminous  matter  of  the  yeast,  while  at  the  same  time,  the  phos- 
phates give  up  their  mineral  constituents  to  new  globules.  The  carbon 
which  is  one  of  the  constituent  elements  of  the  yeast,  is  evidently  fur- 
nished by  the  sugar.  Before  Pasteur,  the  lactic  yeast  was  generally  con- 
sidered as  organic  matter  in  process  of  alteration,  but  not  as  organized 
matter.  Our  author  has  discovered  and  pointed  out  the  special  character 
of  a  lactic  yeast,  which  is  much  more  minute  than  the  yeast  of  beer. 
During  the  lactic  fermentation  this  yeast  buds  and  multiplies,  behaving 
in  the  matter  of  reproduction  very  much  like  the  yeast  of  beer.  In 
regard  to  the  fermentation  of  tartaric  acid  and  its  congeners,  Pasteur 
has  arrived  at  very  unexpected  results,  having  a  high  chemical  and 
physiological  interest  Putting  into  conditions  of  fermentation  with 
albuminous  matter,  and  at  a  suitable  degree  of  heat,  the  racemate  of 
ammonia,  which  is  formed  by  the  union  of  the  right-  and  left-handed 
tartrates  of  ammonia,  and  which  has  no  effect  on  polarized  light,  it  was 
seen  that  the  phenomena  of  fermentation  finally  manifested  themselves^ 
and  that  new  chemical  products  were  formed  at  the  expense  of  the  race- 
mate  of  ammonia.  But  it  is  remarkable  that  only  the  elements  of  the 
rigkt'h&nded  tartrate  separate  or  ferment,  to  give  rise  to  the  products  of 
fermentation,  while  under  the  same  conditions  the  left-handod  tartrate 
remains  unaltered  in  solution  in  the  liquid,  which  then  acts  very  ener- 
getically upon  polarized  light  In  this  fermeutation  there  is  produced  a 
yeast  peculiar  to  the  right-handed  tartaric  acid,  which  developes  itself  in 
presenting  the  characteristics  of  a  mycodermic  vegetable. 

This  example  proves,  in  the  plainest  manner,  the  influence  of  the 
molecular  dissimilarity  of  organic  bodies,  in  the  phenomena  of  fermenta- 
tion.   It  is,  indeed,  impossible  otherwise  to  interpret  the  marked  differ- 
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ence  which,  in  this  respect,  the  right  and  left  tartaric  acids  exhibit,  since 
both  have  exactly  the  same  physical  properties,  the  same  chemical  com- 
position, and  they  differ  only  in  the  interior  arrangement,  ivhich  gives  to 
their  constituent  parts  a  rotatory  power  equal,  but  in  opposite  directions, 
and  which  corresponds  to  the  dissimilarity  which  is  reproduced  in  their 
aptitude  or  inaptitude,  to  be  influenced  by  ferments. 

In  short,  Pasteur  regards  the  chemical  phenomena  of  fermentation  as 
being  always  correlative  to  the  vital  phenomena  of  organization,  and  to 
the  development  which  takes  place,  at  the  same  time,  in  the  organized 
yeasts  which  have  the  power  to  excite  it. 

The  committee  judged  that  the  author,  in  thus  pursuing  the  physiolo- 
gic study  of  the  yeasts,  in  the  direction  which  he  had  chosen,  would  bring 
new  light  to  bear  upon  a  series  of  organic  products,  which  are  related 
to  the  phenomena  of  nutrition  and  histogeny. 

Transplantation  of  the  Pmo^^uw.— Honorable  mention  was  also  made 
of  Mr.  Oilier,  in  reference  to  his  interesting  experiments  on  the  trans- 
plautation  of  the  periosteum,  preserving  its  property  of  renewing  the 
osseous  tissue.  The  author  showed,  that  if  a  strip  of  the  periosteum  is 
detached  from  the  bone  of  a  living  animal,,  and  is  transplanted  to  the 
subcutaneous  cellular  tissue  upon  the  same  animal,  or  upon  another  indi- 
vidual of  the  same  species,  the  fragment  of  periosteum  becomes  encrusted, 
and  continues  to  live  in  such  a  manner  that  vessels  are  formed  in  its  sub- 
stance, and  communicate  with  those  in  its  vicinity,  as  can  be  proved  by 
careful  injection  after  death:  Oilier  has  likewise  proved  that,  several 
hours  after  death,  the  possibility  of  this  transplantation  of  the  periosteum 
still  remain^.    • 

Prize  relative  to  the  unhealthy  Arts. — ^This  prize  was  awarded  to  the 
inventor  of  a  lamp  "suitable  for  giving  light  to  laborers  at  work  beneath 
the  surface  of  water.  It  is  a  lantern,  consisting  of  a  thick  cylindrical 
covering  of  glass  fixed  between  two  iron  plates.  A  reservoir,  containing 
a  mixture  of  alcohol  and  turpentine  (**  burning  fluid ")  is  placed  in  the 
interior.  Where  the  apparatus  is  plunged  into  water,  the  air  neces- 
sary to  support  combustion  comes  to  the  bottom  of  the  lantern  through 
two  iron  tubes  opening  up  into  the  atmosphere.  The  products  of  com- 
bustion are  likewise  removed  by  means  of  a  tube  fitted  to  the  centre  of 
the  upper  plate,  which  is  also  prolonged  so  as  to  open  into  the  atmo- 
sphere, and  of  which  the  section  is  double  that  of  both  the  tubes, 
through  which  the  external  air  is  supplied. 

The  inventor  of  this  apparatus  was  a  simple  workman,  named  Guigar- 
doU  With  this  lamp  it  is  possible  to  work  under  water  to  the  depth  of 
twenty  metres.  It  has  been  used  with  success  at  the  works  of  the  monu- 
mental bridge  built  over  the  Rhine,  at  Strasbourg.  It  illuminates  a  circle 
of  2"*  60  radius,  even  in  turbed  water. 

Medical  Prize. — In  the  preceding  years  we  ffave  much  praise  to  the 
committee  in  charge  of  the  medical  prize.  They  sometimes  expended 
even  90,000  francs  in  prizes  of  all  kinds,  awarded  even  to  chemists  when- 
ever their  labors  were  important  to  one  of  the  branches  of  the  healing  art. 
This  year  the  committee  have  been  economical,  one  knows  not  why,  inas- 
much as  important  works  are  not  wanting.  They  have  awarded  only 
honorable  mention  to  physicians  for  the  labors  of  their  profession. 
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Prize  for  Organic  Chemistry, — ^The  opposite  state  of  things  appears  in 
the  department  of  chemistry,  which  for  the  first  time  has  awarded  a  prize  to 
living  chemists.  A  sum  of  6000  francs  was  divided  between  MessrR. 
Wurtz  and  Cahours ;  to  Prof.  Wurtz  for  his  researches  upon  glycol  and  its 
derivatives,  aud  upon  the  new  bases  containing  oxygen  recently  discov- 
ered ;  to  Prof.  Cahours  for  his  labors  in  reference  to  the  organic  radicals. 
Be  it  understood,  there  is  no  question  as  to  who  is  the  discoverer  of  the 
composite  radicals  (Liebig),  nor  of  the  organo*metaIIic  radicals  (Lcewig). 

BrSant  Prize, — ^I'his  prize  is  in  reference  to  cholera  and  contagious  dis- 
eases. It  has  not  been  awarded.  The  pieces  sent  for  this  contours  were 
mostly  mere  letters,  containing  medical  formulae,  all,  according  to  their 
authors,  infallible  for  the  cure  of  the  cholera,  and  all  wanting,  both  in 
practical  observations  in  regard  to  this  dangerous  disease,  and  in  rational 
deductions  as  to  the  nature  of  its  attack,  and  the  symptoms  which  ac- 
company and  constitute  it  The  following  are  the  principal  questions 
proposed  for  the  contours  of  1861  and  1862  : — 

Ist  question.  "Discuss  carefully  and  compare  with  theory,  the  obser- 
vations upon  the  tides,  made  in  the  principal  ports  of  France." 

2nd  quest.  **  To  complete  in  some  important  point  the  geometrical 
theory  of  polyhedrons." 

3rd  quest  "Establish  the  general  equations  of  the  movement  of  the 
earth's  atmosphere,  taking  into  consideration  the  rotation  of  the  earth, 
the  calorific  action  of  the  sun,  and  the  attractive  forces  of  the  sun  and 
moon." 

4th  quest  "  Study  of  any  question,  at  the  option  of  the  candidates, 
relative  to  optical  phenomena." 

5th  quest.  "  At  different  points  of  the  thermo-electric  scale  and  for  a 
difference  of  temperature  reduced  to  1**  C.  to  determine  the  directions 
and  compare  the  relative  intensities  of  the  electric  currents  produced  by 
different  thermo-electric  substances." 

6th  quest  "  Determine  by  experiment  the  causes  which  influence  the 
difference  of  position  of  the  optical  and  photogenic  foci." 

7th  quest    "Comparative  anatomy  of  the  nervous  system  of  fisheH.** 

8th  quest  "Study  of  the  hybrid  vegetables,  with  respect  to  their 
fecundity,  and  the  perpetuity  or  non-perpetuity  of  their  character." 

9th  quest  "  Study  of  the  mode  of  formation  and  of  the  structure  of 
spores  and  of  the  other  organs  which  contribute  to  the  reproduction  of 
fungi,  their  physiological  office,  the  germination  of  the  spores,  and  par- 
ticularly with  reference  to  parasitic  fungi,  their  mode  of  penetration  and 
developement  in  other  living  organized  bodies." 

Eacn  of  these  prizes  consists  of  a  medal  of  the  value  of  8000  fr. 

10th  quest  "Essay  upon  carefully  made  experiments,  to  throw  new- 
light  upon  the  question  of  so-called  spontaneous  generation." 

11th  quest  "Experimental  study  of  the  modifications  which  can  be 
effected  in  the  developement  of  the  embryo  of  a  vertebrate  animal  by  the 
action  of  external  agents." 

12th  quest  "Study  of  the  distribution  of  the  vessels  of  the  latex  in 
the  different  organs  of  plants,  with  particular  regard  to  their  relation  to 
or  connection  with  the  lymphatic  or  spiral  vessels,  as  well  as  with  the 
fibres  of  the  liber." 
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13th  quest  '^Detennioe  ezperi  men  tally  what  influence  insects  may 
exercise  upon  the  production  of  the  diseases  of  plants." 

Each  of  these  prizes  consists  of  a  medal  of  the  value  of  2500  fr. 

Besides  these  prizes  there  are  others:  especially  the  Bryant  prize 
(100,000  fr.)  is  to  be  awarded  *'  to  the  person  who  shall  have  discovered 
the  means  of  curins;  the  Asiatic  cholera,  or  shall  have  discovered  the 
causes  of  this  terrible  scourge.'^ 

Now  that  we  are  upon  the  subject  of  prizes  we  will  also  say  that  a  prize 
of  6000  fr.  is  offered  by  the  society  of  Pharmacy  at  Paris,  for  "  the  ques- 
tion of  the  artificial  production  of  quinine,  or  in  default  of  this,  of  a  sub- 
stitute possessing  equivalent  anti-febrile  properties."  The  prize  for  arti- 
ficial quinine  has  been  open  since  1849. 

Time  strictly  limited  to  July,  1861. 

These  concours  are  open  to  all  scientists  without  distinction  of  country. 

Obituary,  Death  of  Pairuot. — ^This  illustrious  geometer  died  on  the 
10th  of  December  last,  at  the  age  of  83  years.  Born  in  1777,  he  carried 
on  his  studies  at  the  Polytechnic  School  from  which  he  went  out  in 
1 796  in  the  character  of  an  engineer  of  bridges  and  highways.  .He  was 
successively,  Professor  at  a  Lyceum  in  Paris,  and  member  of  the  higher 
council  of  public  instruction.  He  had  been  a  member  of  the  Institute 
siuce  1813  where  he  took  the  place  of  the  mathematician  Lagrange. 
We  shall  speak  no  further  of  the  titles,  the  dignities,  and  the  decorations 
of  Poinsot,  since  all  these  objects  of  human  pride  are  but  a  vapor,  and 
have  added  nothing  to  his  merits,  whom  mechanicians  place,  in  the  his- 
tory of  mechanics,  immediately  after  Archimedes,  Galileo,  Huygens  and 
Newton.  His  principal  claim  upon  the  memory  of  posterity  is  fo.unded 
upon  ^^Za  Staiique^^  the  ^Memoire  9ur  Viquilibre  et  U  mouvement  det 
tystemes,  1806,"  and  the  ThSarie  nouvelle  de  la  rotation  and  the  Mhnoire 
tur  les  cdnes  eireulaires  roulants;  the  last  memoirs  were  in  1853. 

In  the  MSmens  de  Statique,  he  brought  to  light  his  beautiful  theory 
of  couples  and  its  application  to  the  conditions  of  the  equilibrium  of 
machines.' 

Poinsot  had  a  truly  philosophic  mind ;  he  knew  how  to  render  the 
most  abstract  matter  accessible  and  to  bring  it  down  to  the  most  element- 
ary ideas ;  this  power  was  one  of  the  characteristic  traits  of  his  genius. 
It  is  equally  recognized  in  his  work  upon  the  precession  of  the  equmoxes, 
that  remarkable  phenomenon  discovered  by  Hipparchus,  and  explained 
two  thousand  years  afterwards  by  d'Alembert. 

Poinsot  retained  his  intellectual  activity  to  the  close  of  his  life.  He 
never  experienced  the  trials  which  are  often  met  by  men  of  science  in 
their  pathway.  While  yet  young  he  saw  the  most  illustrious  judges  pro- 
claim his  rare  talents,  and  his  life  has  always  been  happy  and  honored ; 
Poinsot  was  not  only  a  great  savant,  but  moreover  a  good  man. 

Diicovery  of  an  Intro-Mercurial  PlaneU — The  year  1860  has  been 
inangurated  in  France  by  an  astronomical  discovery,  all  the  more  re- 
markable because  made  in  unusual  circumstances.  It  is  the  discovery  of 
another  planet  between  the  earth  and  the  sun,  verifying  the  conclusion 
to  which  Leverrier  had  arrived  by  the  power  of  computation,  that  there 
existed  one  or  more  planets  within  the  orbit  of  Mercury.  This  conclu- 
sion, was  announced  to  the  Academy  at  the  session  of  September  12, 
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1859,  in  a  letter  from  Leverrier  to  Mr.  Faye.  Very  soon  reports  were 
spread  that  the  discovery  of  such  a  planet  was  no  new  thing.  Among 
these  reports,  the  most  persistent  was  this,  that  such  a  planet  had  been 
observed  towards  the  commencement  of  the  year  1850,  by  an  nmateur 
astronomer,  a  poor  country  doctor.  Lreverrier,  resolving  to  trace  this 
story  to  its  source,  went  personally  to  Orgeres,  a  village  in  the  Depart- 
ment of  Eure  and  Loir,  where  this  doctor  resided.  Great  was  the  emotion 
of  Dr.  Lescarbault  on  seeing  before  him  the  illustrious  director  of  the 
Observatory  of  Paris.  He  had  little  difficulty  in  satisfying  Leverrier 
that  the  observation  had  really  been  made.  He  said,  "  On  the  26tb  of 
March  last,  (1850),  about  four  o'clock,  in  pui^puance  of  my  regular  habit, 
I  was  exploring  the  sun's  disc  with  my  telescope,  when  suddenly  I  noticed 
near  the  border  a  small,  well  defined,  round  black  spot,  having  a  sensible 
motion.  It  advanced  farther  and  farther  on  the  sun's  disc.  Unfortu- 
nately just  then  occurred  a  call  from  a  patient  I  went  down  below,  gave 
my  advice  to  the  patient,  reascended  to  my  observatory,  the  black  spot 
continued  its  journey,  and  I  saw  it  reach  the  opposite  border  of  the  sun 
and  disappear,  after  being  about  an  hour  and  a  half  on  the  disc.'' 

The  measurements  made  by  Dr.  L.,  with  very  simple  means  of  his  own, 
enabled  Leverrier  to  determine  that  the  chord  of  the  sun's  disc  traversed 
by  the  planet  was  9'  17";  and  it  would  have  required  4*>  26«  4S»  to 
traverse  the  diameter  of  the  sun.  He  estimates  the  angular  diameter  of 
the  planet  at  about  a  quarter  that  of  the  planet  Mercury  when  in  transit 
If  this  estimate  is  correct,  the  new  planet  is  insufficient  to  account  for  the 
anomaly  in  the  motion  of  the  perihelion  of  Mercury ;  and  there  probably 
is,  as  M.  Leverrier  announced,  a  group  of  small  planets  between  Mercury 
and  the  sun.  Observers  should  give  special  attention  to  tliis  subject  at 
the  next  total  solar  eclipse. 

The  new  planet  has  not  been  officially  named,  but  it  is  already  desig- 
nated as  Vulcan.  Its  return  is  looked  for  at  Paris  at  the  end  of  March 
or  the  beginning  of  April. 

This  discovery  was  not  a  matter  of  mere  chance.  Dr.  Lescarbault, 
having  observed  the  transit  of  Mercury,  on  the  8th  of  May,  1845,  con* 
ceived  the  idea  that  if  there  were  between  the  earth  and  the  sun  any  ■ 
planetary  body  besides  Venus  and  Mercury,  it  must  also  sometimes  cross 
the  sun  ;  and  that  by  frequently  observing  its  disc,  such  body  might  be 
detected  thereon  as  a  black  point* 

Without  fortune  and  without  means  of  observation,  Dr.  Lescarbault 
was  unable  to  obtain  a  telescope  until  1858 ;  and  it  was  not  until  1858 
that  he  commenced  systematic  work.  He  made  most  of  his  auxiliary 
apparatus  for  himself,  and  went  to  work  in  astronomy  yery  much  as 
Scheele  did  in  chemistry. 

*  Iq  1886  and  1887,  M.  Pastorff  of  Bachholz  obeerved,  several  times,  a  pair  of 
imall.  round  black  spots,  of  unequal  size,  passing,  in  a  few  hours,  across  the  sun's 
disc,  and  each  time  m  a  different  path.  These  must  have  been  a  planet  with  a 
satellite.  Messrs.  E.  C.  Herrick  and  Francis  Bradley  of  New  Haven,  in  1847,  endeav- 
ored to  re-discover  those  bodies,  by  observing  the  sun's  disc,  twice  a  day,  with  a 
large  telescope,  and  by  exploring  the  vicinity  of  the  sun  with  the  telescope,  armed 
in  front  with  a  pastetloard  tube,  blackened  within.  These  efforts  proved  unsucccno 
ful  (See  this  Journal,  Nov.  1869,  vol  zxviii,  pp.  445-6.)  The  nypothesis  of  an 
intra-mercurial  planet  was  also  proposed,  many  years  since,  by  M.  &uys-BaUot,  in 
hie  researches  on  a  maximum  and  minimum  of  the  solar  heat 
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H.  Leyerrier  farther  informs«u8  that  the  explanations  which  M.  Lescar- 
bault  gave  him  entirelj  satisfied  him  that  the  alleged  observations  were 
real,  and  are  entitled  to  a  place  in  science;  that  the  long  delay  in  making 
them  public  is  due  solely  to  the  modest  reserve  of  the  observer,  and  the 
quietude  of  a  residence  remote  from  the  excitement  of  great  cities.  In 
support  of  his  assertions,  M.  Leverrier  has  exhibited  the  proofs  which  he 
found  in  the  domicil  of  Dr.  Lescarbault,  viz.  a  paper  on  which  the  latter 
had  marked,  on  the  26th  of  March,  1859,  the  appearance  of  the  black 
point  on  the  solar  disc,  and  a  pine  board  on  which  Dr.  L.  had  chalked 
his  computations  and  his  drawings. 

Hardly  had  these  announcements  been  made,  when  several  other  simi- 
lar observations  were  called  to  mind.  Mr.  Scott,  Chamberlain  of  London, 
writes  in  Galignani^s  Messenger  of  January  14, 1860,  that  an  Englishman, 
Mr.  Lloft,  observed,  January  6,  1818,  a  black  point  traversing  the  sun^s 
disc,  and  that  he  (Mr.  S.)  had  made  a  like  observation  in  the  summer  of 
1847,  had  thence  concluded  the  existence  of  a  third  inferior  planet,  and  had 
80  published.  His  son,' five  years  old,  standing  by,  was  placed  at  the 
telescope,  and  confirmed  the  observation  by  crying  out,  '*  I  see  a  little 
balloon  on  the  sun." 

M.  Wolff  of  Zurich  has  published  several  ancient  observations,  which 
he  thinks  refers  to  the  transit  across  the  sun  of  an  intra-mercurial  planet, 
viz.  by  (1,)  Scheutzer  of  Crefeld,  June  6,  1761;  (2,)  Staudacher,  to* 
wards  the  end  of  February,  1762 ;  (3,)  Lichtenberg,  November  19, 1762  ; 
(4,)  Hoffmann,  at  the  beginning  of  May.  1764  ;  (5)  Dangos,  January  18, 
1798;  (6,)Fritsch,  October  10,  1801 ;  (7,)  SUrk,  October  9,  1819.  All 
these  observers  saw  a  round  well-defined  point,  of  the  apparent  diameter 
of  Mercury,  crossing  the  solar  disc  in  a  short  period,  varying  from  two  to 
three  hours.  Using  only  the  observations  5,  6  and  7,  Mr.  Wolff  finds  that 
they  accord  with  the  supposition  of  a  planet  having  a  revolution  around 
the  sun  in  19*25  days,  a  result  surprisingly  near  to  that  (19*7  days)  de- 
duced by  M.  Leverrier,  from  the  observation  of  Dr.  Lescarbault. 

In  settling  the  question,  who  is  entitled  to  the  credit  of  the  discovery, 
it  is  clear  that  Dr.  Lescarbault's  observations  are  the  first  which  have  the 
scientific  se^l,  and  are  of  such  a  nature  as  to  be  subject  of  computation. 

New  Mefnbers  Elected, — 

FizEAu  was  elected  2nd  of  January  member  of  the  section  of  Physics 
in  place  of  Cagniard  de  La  tour — deceased. 

Flan  A  was  elected  March  5,  foreign  associate  in  place  of  LejeunB" 
DirkhUt  deceased. 

At  the  session  of  the  AcadSmie  held  March  19,  Mr.  J.  A.  Serket  was 
elected  a  member  in  the  section  of  Geometry  in  place  of  Poinsot^  deceased. 

Dausey  has  lately  (March  12^  communicated  to  the  Academy  a  me- 
moir, setting  forth  tlie  geograpnical  and  physical  observations  of  Hom- 
maire  de  Hell  made  in  1846-48  in  Turkey  and  Persia,  where  he  died  at 
Ispahan  in  August,  1848.  His  manuscripts  were  taken  to  France  by 
Jules  Laurent  the  well-known  artist  who  accompanied  the  expedition. 
Dausey  reports  the  barometric  and  astronomical  determinations  of  much 
▼alue. 

Hypnotism  and  Magnetism, — ^French  society  has  been  almost  carried 
away  with  a  kind  of  scientific  epidemi^  whicli  may  be  compared  to  the 
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malady  called  '^  table  tippiDg,'^  which  was  so  much  in  TOgue  a  few  years 
since.  This  epidemic  is  Hypnotism  or  nervous  sleep.  It  was  brought 
into  notice  by  a  French  surgeon  following  a  work  of  Dr.  Braid  (published 
15  years  since),  in  which  this  physician,  describes  under  the  name  of  Hyp- 
notism, the  nervous  affection  which  is  produced  under  the  following  circum- 
stances : — When  a  brilliant  object  is  placed  directly  before  the  face  at  a 
distance  of  from  8  to  15  inches,  and  the  subject  of  the  experiment  is  re- 
quested to  fix  his  eyes  steadily  upon  the  object,  in  such  a  way  as  to  pro- 
duce a  permanent  contraction  of  the  muscles  of  the  eye  and  eyelid,  there 
will  be  seen  to  come  on,  after  the  lapse  of  a  few  minutes,  a  state  analogous 
to  catalepsy.  M.  Broca,  having  successfully  employed  hypnotism  in  pro- 
ducing insensibility  to  pain,  proposes  it  to  surgeons  as  an  ansesthetic  agent 
capable,  in  many  cases  of  being  substituted  in  practice  for  ether  or  chlo- 
roform, "  because,''  as  he  remarks  to  physicians,  "  this  method,  introducing 
as  it  does  no  substance  into  the  system,  appears  to  me  absolutely  harmleaa.** 

From  the  numerous  experiments  which  have  since  been  made,  it  results ; 
1st,  that  this  kind  of  anaesthesia  can  be  developed  but  rarely,  and  in 
persons  whose  nervous  system  is  especially  predisposed ;  2nd,  HiAi  hyp- 
notism may  give  rise  to  attacks  of  epilepsy. 

This  kind  of  anaesthesia  is  therefore  not  less  open  to  objection  than  the 
other.  Its  origin  is  more  ancient  than  is  supposed ;  it  was  established 
more  than  two  centuries  ago,  under  the  name  of  irradiation  or  phenomena 
of  actinobolism,  by  P.  Eircher  in  his  Ars  magna  Lucis  et  Umbra, 

It  is  concluded  that  in  hypnotism  is  seen  only  a  fact  in  the  domain  of 
animal  magnetism,  which  is  not  yet  a  science.  We  will  not  enter  further 
into  the  details. 

Porous  bodies, — Among  the  topics  of  scientific  interest  which  awaken 
attention  at  present,  is  the  research  of  Jamin,  professor  at  the  £cole 
Polytechnique,  upon  the  equilibrium  and  movement  of  fluids  in  porous 
bodies.  The  new  results  at  which  he  has  arrived  afford  an  explanation 
of  the  ascent  of  the  sap  in  vegetables  without  the  necessity  of  recourse  to 
the  vital  force.     It  is  apparently  a  question  of  capillarity  only. 

Jamin  has  applied  the  new  facts  which  he  has  discovered  to  the  con- 
struction of  an  apparatus  composed  entirely  of  inorganic  materials,  but 
showing  in  its  structure  a  great  analogy  with  vegetables.  This  apparatus 
has  the  property  of  raising  water  as  trees  do,  to  a  height  greater  than 
that  attained  by  means  of  atmospheric  pressure,  from  a  moist  soil  whence 
the  water  is  constantly  drawn  to  the  factitious  leaves  where  it  is  continu- 
ally evaporated. 

Reduced  to  its  most  simple  form  this  apparatus  is  composed  of  a  block 
of  some  well  dried  porous  substance  as  chalk,  lithographic  stone,  ^c^  or 
a  porous  battery  cell  filled  with  a  powder  well  rammed  in,  white  chalk 
for  instance,  oxyd  of  zinc,  or  even  with  earth.  A  manometer  is  imbedded 
in  the  interior  of  the  mass,  and  the  whole  is  plunged  in  a  vessel  full  of 
water.  The  water  immediately  penetrates  its  pores  and  drives  out  the  air, 
which  collecting  in  the  interior,  exercises  a  pressure  upon  the  manometer 
amounting  with  oxyd  of  zinc  to  five  atmospheres  and  with  starch  it  exceeds 
tix  atmospheres.  This  is  not  the  limit  of  the  greatest  possible  pressure ; 
Jamin  makes  known  the  causes  which  diminish  it  in  these  cases  and 
proves  that  the  water  is  forced  into  porous  bodies  with  a  force  which  he 
calls  TT,  and  which  is  equal  to  that  bf  a  considerable  number  of  atmospheresi 
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A  tabe  1*20  metres  long  filled  with  plaster  and  terminated  at  the  summit 
by  an  evaporating  surface  is  inserted  by  its  base  into  a  reservoir  closed 
and  filled  with  water;  a  vacuum  is  caused  measured  by  15  or  20  millime- 
tres of  mercury  or  by  200  or  2Y0  millimetres  of  water ;  and  the  water 
appears  even  at  the  upper  extremity  of  the  tube,  which  proves  that  por- 
ous bodies  are  able  to  raise  water  higher  than  can  be  done  by  atmospheric 
pressure.  These  facts  cannot  be  explained  by  the  ordinary  laws  of  capil- 
lary attraction,  since  these  bodies  are  not  formed  of  impermeable-  tubes, 
but  of  corpuscles  in  juxtaposition,  separated  by  small  emptv  spaces. 
Jamin  has  therefore  submitted  the  problem  to  the  calculus  and  has  come 
to  results,  of  which  we  mention  the  following : 

K  in  a  damp  porous  body,  the  water  is  compressed  by  a  power  of  seve- 
ral atmospheres,  it  can  congeal  6nly  at  a  temperature  below  0*  C* 
Consequently  the  old  wood  is  able  to  resist  frost,  while  the  young  shoots 
being  less  dense  are  unable  to  do  so. 

Since  water  in  filtering  through  a  porous  body  is  compressed  as  it 
enters  and  dilates  again  as  it  runs  out,  it  should  exhibit  electric  currents 
and  many  other  phenomena. 

The  theory  can  not  be  applied  to  non-homogeneous  porous  bodies.  In 
the  extended  memoir  which  he  has  prepared,  Jamin  discusses  the  compli- 
cated results  which  may  be  occasioned  by  irregularity  of  structure;  he 
makes  an  application  of  it  to  wood,  and  shows  that  the  interior  pressure 
must  be  augmented  in  the  denser  tissues;  that  the  air  must  come  from 
the  larger  tubes,  which  cannot  serve  for  the  ascent  of  the  sap. 

It  is  plain  that  the  evident  tendency  of  all  these  experiments  is  to  ex- 
plain the  ascent  of  the  sap  in  vegetables  by  capillarity.  The  idea  is  not 
new,  but  it  has  not  been  hitherto  fully  admitted,  notwithstanding  the 
experiments  which  have  been  heretofore  made. 

Jamin  gives  it  probability  in  showing  by  decisive  experiments,  that 
porous  bodies  exercise  a  capillary  action  superior  to  the  pressure  of  the 
atmosphere;  further,  he  gives  the  physical  theory  of  capillarity  in  porous 
bodies,  and  succeeds  in  calculating  the  phenomena  of  the  movement  of 
liqnids  in  trees.  This  is  thoroughly  physiological.  If  the  Academy  of 
Sciences  could  award  the  great  prize  for  physiology,  for  a  work  upon  fer- 
mentation, when  it  is  not  yet  known  whether  this  purely  chemical  phenom- 
ena is  the  result  of  vital  action  as  Cagniard  de  Latonr  maintains,  or  the 
manifestation  of  a  mechaniciil  effect  as  Liebig  explains  it,  in  his  beautiful 
theory  of  fermentations, — if  this  work  in  chemistry  deserved  the  great 
prize  for  experimental  physiology  for  a  stronger  reason  should  they  award 
this  prize  for  the  splendid  physical  researches  of  which  we  have  just  spoken. 

Application  of  electric  light  in  Medicine, — The  ordinary  processes  of 
illnmination  are  of  very  difficult  application  when  the  object  is  to  employ 
artificial  light  in  diagnoses  or  in  certain  cases  in  operative  medicine, 
inasmuch  as  the  illumination  is  insufficient,  or  the  lip^ht  is  more  or  less 
colored,  and  is  accompanied  with  heat.  It  is  not  the  ordinary  electric  light 
here  spoken  ot  but  that  produced  by  induced  currents.  The  problem  to  be 
solved  consists  in  finding  a  source  of  light  with  little  or  no  heating  effect, 
which  can  be  compressed  into  tubes  of  small  capacity  and  of  forms  adapted 

*  This  fact  has  jost'  b^en  demonstrated  by  Mr.  Sorby  for  water  contained  in 
capillary  tubet  of  a  small  diameter. — j.  n. 
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to  circumstances,  and  vfhich.  finally  is  of  such  whiteness  as  not  Tisiblr  to 
alter  the  color  of  organic  tissues  illuminated  by  it.  Tliis  problem  has  jost 
been  solved  by  Dr.  Fonssagrive,  physician  of  the  naval  school  at  Brest, 
with  the  cooperation  of  Messrs.  Ruhmkorff  and  DuMoncel.  The  appa- 
ratus consists  of  an  empty  tube  of  Geissler,  of  very  small  diameter  folded 
and  turned  upon  itself  after  the  manner  of  multipliers;  this  tube  contaiDs 
a  gaseous  mixture  which  gives  a  perfectly  white  light  when  it  is  traversed 
by  an  electric  current  prcSuced  by  an  induction  coil. 

Pho^horescence, — The  electric  lamp  (pkotopkore)  of  which  we  were 
just  speaking  calls  to  mtnd  some  ooservations  upon  phosphorescence 
which  have  just  been  made  by  Phipson ;  he  has  found  that  like  cane 
sugar,  the  sugar  of  milk  or  lactine  becomes  luminous  by  concussion,  and 
also  by  fracture.  To  evolve  phosphorescence  from  the  nitrate  of  uranium^ 
it  is  sufficient  to  shake  briskly  a  bottle  containing  a  certain  quantity  of 
this  salt  in  the  crystalline  state.  The  light  is  very  vivid  when  the  experi- 
ment is  made  with  one  or  two  kilograms  of  this  substance.  Calomel 
possesses  the  same  property,  although  in  a  less  degree. 

Works  of  Arago, — ^The  sixteenth  and  last  volume  of  Arago's  worto 
has  just  appeared.  It  contains  a  great  number  of  unpublished  researches 
made  by  Arago  during  his  career. 

The  sixteen  triangles  are  here  given  which  Messrs.  Biot  and  Arago 
determined  in  the  prolongation  of  the  meridian  of  France  to  the  island 
of  Formentera.  Arago  alone,  has  measured  besides,  a  seventeenth  tri- 
angle having  its  summit  at  the  enclosure  of  Galaro  in  the  island  of 
Majorca  and  resting  in  one  direction  upon  Camprey  in  the  island  of 
Trizza,  and  the  other  upon  the  mole  of  Formentera,  with  the  desi^ 
of  obtaining  the  length  of  an  arc  of  the  parallel  nearly  3°  from  the 
extremity  of  the  meridian,  and  to  determine  the  curvature  of  that  portion 
of  the  earth^s  surface.  The  results  of  these  measurements,  heretofore 
unpublished,  are  found  in  this  volume. 

Arago  in  the  year  1853,  the  very  year  of  his  death,  communicated  to 
the  Academy  a  memoir  upon  the  figure  and  physical  constitution  of  Mara, 
which  is  likewise  contained  in  this  volume,  and  is  accompanied  by  more 
than  3000  micrometrical  measurements  of  the  diameters  of  Mars,  Jupiter, 
Saturn  and  Uranus,  which  were  taken  from  1811-1847. 

It  is  well  known  that  Arago.  made  numerous  investigations  in  r<>gard 
to  the  refractive  power  of  atmospheric  air,  dry  or  humid,  and  of  different 
gases  and  vapors.  He  labored  in  this  department  for  nearly  half  a 
century,  namely,  in  1805  with  Biot,  in  1815  and  1816  with  Petit,  and  in 
1852  with  Fizeau.  Chemists  and  physicists  will  derive  much  advantage 
from  the  determination  of  the  refractive  powers  not  only  of  some  simple 

gases,  but  also  of  compound  gases  such  as  oxyd  of  carbon,  carbn retted 
ydro^n,  sulphuretted  hydrogen,  cyanogen,  the  vapors  of  sulphur  and 
of  carbon,  of  sulphuric  ether  and  chlorohydric  ether. 

This  volume  also  contains  studies  upon  optics,  atmospheric  electricity, 
dec.  United  to  the  other  fifteen  volumes  it  forms  a  lofty  monument  to 
science  as  well  as  to  one  of  its  most  noble  representatives. 

Biblvtffraphy,'~'The  fonowiog^  works  have  jufit  appeared  at  Paris. 

Oeuvrei  d Arago,  Tom.  zvi,  1869 ;  chez  Gide,  6  rue  Bonaparte.— This  volame  is 
devoted  to  scientific  notices  bearing  npon  the  perw>nal  labors  of  Arago,  maoj  of 
which  have  never  before  been  published. 
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At  tlie  lAhraru  ctntrale  du  icUnee*  rue  de  Seine  ;  Reeherchee  eur  le  non-homoffe- 
nHU  de  VHineelle  ^induction,  par  Bl  Th.  du  Monckl,  1860.^M.  da  Moncel,  who 
ffiTes  all  his  leisure  to  the  stuay  of  electricity  and  its  applications,  presents  in  this 
DTOchare  the  result  of  his  resc»irches  upon  the  electrie  spark,  and  especially  the 
spark  of  ioductioo,  of  which  the  non  liomn^^eneity  was  discovered  by  him  in  1855* 

At  Baillidre  Broe^  Paris  it  New  York.  TraUe  ilemeniaire  de  PhytAque  expSrimen- 
tale,  Tom.  1.  12^,  1860.  par  M.  Fortbommb,  professor  of  Physics  nt  tlie  Lyceum  in 
N'aiicy.--Thi8  work,  even  by  the  confession  of  the  author,  contains  nothing  new, 
but  is  distinguished  by  its  method.  The  most  difficult  questions  in  regard  to  gravity, 
Inrdrostatics  and  heat  are  explained  in  the  first  volume  with  great  clearness,  and 
thus  rendered  intelligible  to  persons  little  versed  in  these  matters,  which  are  so  im- 
portant in  our  day  and  have  so  many  useful  applications. 

By  Laeroix  ds  Baudry^  Quai  Malaquais.—- (Transit  hmrnnee  et  grandet  ehoset^  noii- 
eee  aeientifiques  eur  lee  inveniione  et  eur  let  deeouverlet  modemee  et  tur  le»  anteur»r 
por  Vietor  Meunier.  8^,  I860 — ^This  work  appears  bv  numbers,  once  a  week ;  its 
author,  of  whom  we  have  often  spoken,  has  acquireef  in  France  a  great  reputation 
as  a  popularizer.  He  established  the  Aini  dee  tkieneee,  a  jonntal  for  scientific  dis« 
cnssions,  which  be  has  directed  for  six  years,  and  is  remarkable  for  the  independence 
of  his  opbions  and  judgments.  M.  V.  Meunier  in  this  new  publication  proposes  all 
the  g^reat  sdentilic  questions  of  the  day. 


Art.  XXXVllL — Descrwiton  of  an  EquaUmal  recently  erected  at 
Hopefield  Observatory^  Haddenham^  Bucks ;  by  the  Rev.  W.  R.. 
Dawes. 

{Frotn  the  Monthly  Notieee  of  the  Royal  Aetrorumical  Society,) 

My  observatory  was  furnished,  in  May  last,  with  an  equatori- 
ally-mounted  telescope  by  Messrs.  Alvan  Clark  and  Sons,  of 
Boston,  U.  S.,  which  in  several  important  points  differs  from  any 
other  in  this  country ;  and  I  therefore  hope  that  a  brief  descrip- 
tion of  it  may  not  prove  uninteresting  to  the  Royal  Astronomical 
Society. 

The  form  combines  great  firmness  and  compactness  with 
considerable  elegance  of  design.  The  massive  part  of  its  struc- 
ture is  of  Cast-iron,  the  base  of  which  is  firmly  bolted  down  to  a 
stone  pier.  The  semicircular  form  of  the  upper  part  affords  a 
secure  position  for  most  of  the  wheel- work  of  the  driving-clock^ 
of  which  the  going-weight  descends  in  a  groove  on  the  east  side 
of  the  pier,  and  is  not  seen  in  the  drawing.  The  space  between 
the  polar  axis  and  the  semicircular  bed-piece  is  occupied  at  its 
lower  part  by  the  hour-circle.  Immediately  above  this  is  a 
sector,  which  clamps  on  to  the  axis,  and  the  wheel- work  of  the 
^  clock  occupies  the  upper  portion.  The  sector  has  a  radius  of 
"  rather  more  than  9  inches  and  an  arc  of  80°,  or  two  hours  of 
right  ascension.  This  arc  has  a  face  of  an  inch  and  a  half  in 
breadth,  between  which  and  a  cylinder  7  inches  in  circumference 
there  is  just  room  enough  for  two  thin  bands  of  sheet-brass,  each 
of  about  three-fourths  of  an  inch  in  width,  to  pass  side  by  side. 
These  bands  are  both  keyed  by  the  end  into  one  groove  in  the 
cjrliuder,  at  such  a  distance  that  they  cannot  overlap  or  interfere 
with  each  other.      They  are  then  bent  round  the  cylinder  in 
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opposite  directions,  the  end  of  one  being  fastened  to  one  extrem- 
ity of  the  arc  of  the  sector,  and  the  end  of  the  other  at  the  other 
extremity  of  the  arc  to  a  piece  of  brass  which  is  acted  upon  by  a 
screw  and  nut,  for  giving  to  both  the  bands  a  due  degree  of 
tension.  The  sector  and  cylinder  thus  move  together  without 
friction,  irregularity,  or  lost  time. 

Upon  the  same  arbor  with  the  cylinder  is  the  wheel,  15  inches 
in  circumference,  in  the  racked  edge  of  which  the  driving-screw 
works.  This  arrangement  rives  the  screw  about  the  same  driv- 
ing-power as  if  it  acted  on  the  edge  of  a  wheel  nearly  40  inches 
in  diameter,  fixed  on  the  polar  axis. 

I  have  every  reason  to  be  satisfied  with  the  going  of  the 
driving-clock;  and  the  cylindrical  bob  of  the  pendulum  being 
screwed  on  to  its  steel  rod,  the  rate  is  capable  of  adjustment  to 
the  greatest  nicety.  Great  care  has  been  bestowed  by  the  ma- 
•  kers  upon  the  accurate  dividing  of  the  wheel- work ;  and  I  have 
much  pleasure  in  acknowledging  that  its  performance  full v  bears 
out  my  expectations,  founded  on  the  character  given  by  the 
Messrs.  Bond  of  the  clock-work  applied  by  the  same  makers  to 
the  great  Munich  equatorial  in  Harvard  Observatory,  which  has 
been  so  successfully  employed  for  the  purposes  of  telescopic 
photography.  While  the  speed  of  the  clock  is  regulated  by  the 
vibrations  of  the  half-seconds  pendulum,  the  action  of  the  pendu- 
lum on  the  wheel-work  is  rendered  smooth  and  equable  by  aa 
ingenious  application  of  Bond's  Spring-governor;  and  so  perfect- 
ly successful  is  this  contrivance,  that  with  the  thread  of  the 
micrometer  bisecting  a  star,  and  a  power  of  800  or  1000  on  the 
telescope,  no  interruption  or  jerk  fix)m  the  escapement  is  per- 
ceivable. 

For  producing  a  slow  motion  in  right  ascension,  the  driving- 
screw  is  mounted  on  a  brajss  frame,  which,  being  carried  by  a 
fine  screw  under  the  observer's  control,  acts  as  a  slipping-piece 
through  nearly  five  minutes  of  time. 

A  firm  clamp,  close  to  the  cradle  of  the  telescope,  fixes  the 
declination-axis,  and  is  accessible  to  the  observer  both  at  the 
eye-end,  and  also  during  the  setting  of  the  declination-circle.  A 
slow-motion  screw  acts  on  an  arm  extending  from  the  clamp  to 
the  bottom  of  the  cradle  to  which  the  screw  is  attached. 

To  permit  the  adjustment  of  the  polar-axis  to  the  latitude  and 
meridian  of  the  place,  the  upper  part  of  the  cast-iron  bed-piece 
is  made  with  a  groove  which  receives  loosely  a  projecting  keel 
on  the  portion  bolted  down  to  the  pier.  The  form  both  of  the 
groove  and  of  the  keel  being  semicircular,  the  upper  portion  is 
moved  upon  the  lower  by  the  stout  screw  which  is  seen  in  the 
drawing,  and  the  polar-axis  is  thus  easily  raised  to  the  required 
angle.  The  adjustment  to  the  meridian  is  performed  by  the 
screws  on  each  side  of  the  groove  in  the  upper  piece  pressing 
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against  the  keel  in  the  lower,  which  has  play  enough  in  the 
groove  to  allow  of  a  moderate  degree  of  azimuthal  motion. 

To  facilitate  the  finding  of  objects  in  Mr.  Clark's  *' Two-eye- 
piece Micrometer,"  when  their  distance  exceeds  the  field  of  one 
of  the  eye-lenses,  the  finder  is  furnished  at  its  eye-end  with  a 
small  position-circle  divided  into  degrees.  The  thick  wires  of  the 
finder  being  placed  in  the  direction  of  the  objects  to  be  meas- 
ured, the  reading  of  the  position-circle  indicates  the  approximate 
setting  for  the  micrometer,  whereby  the  two  objects  may  be 
immediately  found  by  their  respective  eye-lenses.  The  aperture 
of  the  finder  being  two  inches,  it  will  show  a  star  of  the  9|  mag- 
nitude of  Struve's  scale. 

The  object-glass  of  the  telescope  has  a  clear  aperture  of  8^ 
inches,  and  a  focal  length  of  about  110  inches.  The  materials 
were  furnished  by  Chance  and  Co.,  of  Birmingham.  The  figure 
is  excellent  to  the  circumference,  and  the  dispersion  but  little 
over-corrected.  Its  performance  fully  supports  the  character  of 
Mr.  Alvan  Clark's  object-glasses,  and  1  believe  it  to  be  capable  of 
everything  which  can  be  performed  by  such  an  aperture.  It 
clearly  divides  /'  Andromeaas,  and  shows  the  smallest  companions 
among  the  stars  of  the  Pulkova  Catalogue. 
Haddeoham,  near  Thame,  KoTember,  1869. 


SCIENTIFIC     IIfTELLI*OENCE. 

I.  CHEMISTRY  AND  PHYSICS. 

1.  On  Fraunhofer^s  Lines. — ^Kircrhoff  has  eommunicated  a  prelimi- 
nary notice  of  very  remarkable  laveBtigations  on  the  spectra  of  colored 
flames.  These  investigations  have  given  an  unexpected  clue  to  the  origin 
of  Fraunhofer's  lines,  and  justify  some  remarkable  conclusions  as  to  the 
constitution  of  the  atmosphere  of  the  sun  and  perhaps  also  of  the  more 
brilliant  fixed  stars. 

Fraunhofer  remarked  that  in  the  spectrum  of  the  flame  of  a  candle 
there  are  two  bright  lines  which  correspond  with  the  two  dark  lines  D  of 
the  solar  spectrum.  The  same  bright  lines  are  obtained  more  easily  and 
stronger  from  a  flame  into  which  common  salt  has  been  introduced.  The 
author  produced  a  solar  spectrum  and  allowed  the  sun's  rays  before  they 
fell  upon  the  slit  to  pass  through  a  powerful  salt  flame.  When  the  sun- 
light was  8u£Sciently  weakened  two  bright  lines  appeared  instead  of  the 
two  dark  lines  D;  when  however  the  intensity  of  the  sunlight  exceeded 
a  certain  limit,  the  two  dark  lines  D  were  seen  with  much  greater  dis- 
tinctness than  without  the  presence  of  the  salt  flame. 

The  spectrum  of  Drummond's  light  usually  contains  the  two  bright 
sodium  lines,  when  the  luminous  portion  of  the  lime  cylinder  has  not  been 
exposed  to  ignition  for  a  long  time;  if  the  lime  cylinder  remains  fixed,  the 
lines  become  weaker  and  finally  vanish.    Under  these  circumstances,  a 
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Baited  alcohol  flame  placed  between  the  lime  cylinder  and  the  slit,  pro- 
duces two  dark  lines  of  extraordinary  sharpness  and  fineness,  which  ex- 
actly correspond  to  the  lines  D  of  the  solar  spectrum.  In  this  manner 
these  lines  are  artificially  produced  in  a  spectrum  in  which  they  do  not 
actually  occur. 

If  we  introduce  chlorid  of  lithium  into  the  flame  of  Bunsen's  gas  lanop, 
the  spectrum  exhibits  a  very  bright,  sharply  defined  line,  which  lies  ia 
the  middle  between  Fraunhofer^s  lines  B  and  C.  If  we  allow  solar  rays  of 
moderate  intensity  to  pass  through  the  flame  to  the  slit,  we  see  the  line 
bright  upon  a  dark  ground ;  but  with  a  greater  intensity  of  the  sunlight 
a  dark  line  occupies  its  place,  which  has  precisely  the  character  of  Fraun- 
hofer's  lines.     When  the  flame  is  removed,  the  line  vanishes  completely. 

The  author  concludes  from  these  observations  that  colored  flames  in 
whose  spectra  bright  sharp  lines  occur,  diminish  the  intensity  of  rays  of 
the  color  of  these  lines,  when  these  pass  through  them,  to  such  a  degree, 
that  in  place  of  the  bright  lines,  dark  ones  occur,  whenever  a  source  of 
light  of  sufficient  intensity  is  placed  behind  the  flame.  He  further  con- 
cludes that  the  dark  lines  of  the  solar  spectrum  which  are  not  produced 
by  the  earth's  atmosphere  result  from  the  presence  in  the  ignited  sun's  at- 
mosphere of  those  substances  which  produce  in  the  spectrum  of  a  flame 
bright  lines  in  the  same  place. 

\Ve  may  assume  that  the  bright  lines  corresponding  with  D  in  the 
spectrum  of  a  flame  always  arise  from  the  presence  of  sodium  ;  the  dark 
lines  D  in  the  solar  spectrum  allow  us  therefore  to  conclude  that  sodium 
is  present  in  the  sun's  atmosphere.  Brewster  has  found  in  the  spectrum 
of  the  flame  of  saltpetre  bright  lines  in  the  position  of  Fraunhofer's  lines 
A,  a,  B ; '  these  lines  indicate  the  presence  of  potassium  in  the  sun's  atmo- 
sphere. From  the  author's  observation  that  no  dark  line  in  the  solar 
spectrum  corresponds  to  the  red  lithium  line,  it  would  follow  that  lithium 
is  either  not  present  at  all  in  the  sun's  atmosphere  or  is  present  only  in 
very  small  quantity. 

The  investigation  of  the  spectra  of  colored  flames  has  in  this  way  ob- 
tained a  new  and  high  degree  of  interest  The  author  promises  to  pursue 
tho  subject  in  connection  with  Bunsen,  and  states  that  they  have  already 
obtained  results  which  render  it  possible  to  determine  the  qualitative  con- 
stitution of  complicated  mixtures  from  the  appearance  of  the  spectrum  of 
their  blowpipe  flames.  In  pursuing  together  the  investigation  of  Kirch- 
hoff's  discovery  of  the  influence  of  flames  upon  rays  of  light,  a  remark- 
able fact  has  appeared  which  promises  to  be  of  great  importance.  Drum- 
mond's  light  requires  a  salt-flame  of  low  temperature  in  order  that  the  lines 
D  may  appear  dark.  The  flame  of  alcohol  and  water  i^  adapted  to  this 
purpose,  but  the  flame  of  Bunsen's  gas  lamp  is  not.  In  this  last  case,  the 
smallest  perceptible  quantity  of  salt  causes  the  bright  lines  to  appear. 
The  authors  reserve  the  developement  of  the  cov sequences  of  this  remark- 
able fact. — Pof/ff.  Ann.^  cix,  p.  148,  Tan^ary;  ^.660. 

Note, — Professor  Stokes,  ii  a  letter  to  the  editors  of  the  L.  and  E.  Phil. 
Mag.  directs  attention  to  .lie  fact  that  Foucaalt,  in  1840,  published  a  short 
paper  in  Tlnstitut  cont.iii*ing  observations  exactly  analogous  to  those  of 
kirchhoff.  Foucault's  exj^eriments  wore  Liadc  by  transmitting  solar  light 
through  the  galvanic  arc,  add  appear  to  have  escaped  attention  until 
their  second  and  independent  discovery  by  Eirchhofif. 
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^.  On  ike  direct  ewiversum  of  laetic  into  propionic  acid, — ^The  conver- 
sioQ  of  lactic  into  propionic  acid  was  first  observed  by  Ulrich  who  ob- 
tained chloropropionic  acid  by  distilling  lactic  acid  with  perchlorid  of 
phosphorus.  Lautemann  has  succeeded  in  a  more  direct  transformation 
of  lactic  acid  by  the  agency  of  iodid  of  hydrogen.  When  concentrated 
lactic  acid  is  diluted  with  half  its  volume  of  water  and  the  cooled  liquid 
is  saturated  with  iodobydric  acid  gas,  iodine  is  set  free  and  if  the  liquid  is 
heated  in  a  closed  tube  to  140°  0.  iodine  is  separated  in  quantity.  The 
filtered  liquid  neutralized  with  potash  and  then  distilled  with  dilute  sul- 
phuno  acid  yields  propionic  acid  mixed  with  some  iodine  and  iodobydric 
acid  which  are  easily  separated  by  carbonate  of  silver.  The  reaction 
which  yields  propionic  acid  is  expressed  by  the  equation 

C6H5(H02)04+2HI=:  C6H604-f-2HO+I. 

Lactic  acid.  Propionic  acid. 

The  same  result  may  be  still  more  easily  obtained  by  distilling  lactic 
acid  with  biniodid  of  phosphorus  when  propionic  acid  passes  over  colored 
by  free  iodine.  Lautemann-  considers  these  results  as  confirming  Eolbe's 
view  that  lactic  acid  is  propionic  acid  in  which  one  equivalent  of  hydro- 
gen is  replaced  by  one  of  the  compound  radical  HOa. — Ann,  der  Chem. 
find  Pharm.y  cxiii,  217. 

8.  On  the  Formation  of  Alanin  from  Lactic  u4cm?.— Strecker'b  dis- 
covery that  alanin  may  be  converted  into  lactic  acid  by  the  action  of  ni- 
trous acid  is  familiar  to  chemists.  Kolbe  has  succeeded  in  effecting  the 
reverse  process,  that  is,  in  obtaining  alanin  from  lactic  acid.  Lactate  of 
lime  is  to  be  converted  into  chlorid  of  propionyl  by  distillation  with 
perchlorid  of  phosphorus  and  this  by  treatment  with  absolute  alcohol 
into  chloropropionic  ether.  The  ether  is  then  to  be  treated  with  a  con- 
centrated solution  of  ammonia  in  a  closed  tube  for  several  hours.  The 
solution  on  evaporation  gives  a  mixture  of  sal-ammoniac  and  alanin 
which  are  easily  separated.  The  reaction  in  this  case  is  expressed  by  the 
equation — 

OHiClOs,  C4H50-f-2NH3+2HO=C6H4(NH3)08,  HO+NH4CI+ 
C4H6O,  HO. 
Ann,  der  Chem,  u,  Fharm.^  cxiii,  220. 

4.  On  the  Constitution  of  Lactic  Acid — Eolbb  has  communicated  a 
very  interesting  discussion  of  this  subject,  maintaining  his  view  that  lactic 
acid  is  monobasic  and  is  to  be  regarded  as  oxypropionic  acid.  We  must 
however  refer  to  the  original  paper  which  does  not  admit  of  condensa- 
tion.— Ann,  der  Chem,  und  Pharm,^  cxiii,  223. 

6  Contributions  to  the  Chemistry  of  the  Platinum-metals, — Glaus  has 
continued  his  investigations  of  this  most  difficult  subject  and  has  obtained 
many  new  and  interesting  vesults,  the  most  important  of  which  we  shall 
here  state. 

In  the  present  paper,  the  author  confines  his  attention  chiefly  to  ruthe- 
niom  and  its  analogies  with  osmium.  The  hydrated«deutexyd  of  ruthe- 
nium has  the  formula  RuOa-fSHO  and  may  be  obtained  either  by  digest- 
ing the  corresponding  chlorid  with  carbonate  of  potash  and  washing 
the  oxyd  with  boiling  water,  or  by  precipitating  the  sulphate  of  the  oxyd 
with  potash  or  ^oda.  The  sulphate  in  question  may  be  prepared  by 
oxydizing  the  sulphid  with  nitric  acid.     The  oxyd  when  freshly  precipi- 
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tated  ie  a  slimy  ochre-oolored  substance  vhich  dries  to  a  mst  colored 
mass  resembling  hydrated  sesquioxyd  of  iron.  It  dissolves  in  acida  with 
a  bright  yellow  color,  and  gives  on  heating  with  chlorhydric  acid,  a 
beautiful  red  solution  of  the  chlorid.  When  heated  to  800  C.  the  oxyd 
loaee  a  portion  of  its  water,  and  when  more  strongly  heated,  explodes  in 
consequence  of  the  instantaneous  separation  of  tbe  remaining  water. 

The  author  describes  in  full  the  double  salu  RuOls,  KCl  and  RuGls, 
KH4CI  and  gives  their  reactions  with  the  usual  reagents.  Huthenium 
forms,  like  osmium,  an  acid  containing  four  equivalents  of  oxygen,  as 
well  as  the  ruthenic  add  RuOs  already  described  by  Glaus.  To  this  acid 
Claus  gives  the  name  of  hyper-ruthenic  acid ;  it  may  be  prepared  by  pass- 
ing A  current  of  chlorine  into  an  alkaline  solution  of  ruthenic  acid,  pre- 
pared by  fusing  metallic  ruthenium  with  caustic  potash  and  saltpetre. 

The  hyper-ruthenic  acid,  being  volatile,  distils  over,  and  may  be  col- 
lected in  a  receiver.  The  new  acid  is  a  golden  yellow  crystalline  and 
volatile  substance.  On  gentle  heating,  it  melts  into  golden  yellow  drops, 
which  again  solidify  as  a  crystalline  mass.  The  acid  is  very  volatile  and 
evaporates  at  ordinary  temperatures;  its  gas  has  a  golden  yellow  color, 
and  the  acid  has  a  peculiar  smell  which  resembles  that  of  nitrous  acid. 
The  gas  irritates  the  lungs  and  produces  a  cough,  but  does  not  attack  the 
eyes  like  osmic  acid.  It  has  little  taste,  but  is  somewhat  astringent, 
though  not  acid.    Its  boiling  point  lies  not  far  above  100°  C. 

The  acid  is  very  easily  reduced.  In  the  moist  state  its  solution  is  de- 
composed after  a  few  hours,  with  formation  of  the  sesquioxyd.  Alcohol 
and  the  greater  number  of  organic  bodies  easily  reduce  it  Potash  dia- 
tolvee  the  acid  slowly,  but  the  solution  passes  after  a  time  into  one  of  ra- 
thenate  of  potash.  The  author  gives  the  relations  of  this  body  to  other 
reagents  in  detail,  but  for  these  we  must  refer  to  the  original  memoir. 

When  a  solution  of  UuCts,  NH4CI  is  evaporate  to  dryness  with  an  ex- 
cess of  ammonia,  the  chlorid  of  a  new  base  is  formed,  the  formula  of 
which,  according  to  Claus,  is  2NHs .  RuCl-|-3H0.  The  salt  has  an  Isa- 
bel yellow  color,  and  crystallizes  in  rhombic  tables,  which  are  soluble  in 
water  and  yield  on  heating  pure  metallic  ruthenium.  When  this  chlo- 
rid is  digested  with  an  excess  of  freshly  prepared  oxyd  of  silver,  it  yields 
a  solution  of  the  oxyd.  On  evaporation,  this  solution  gives  a  rather  po- 
rous, yellow,  crystalline  mass ;  this  base  appears  to  be  even  more  caustic 
than  caustic  potash  itself.  The  author  promises  a  more  complete  descrip- 
tion of  this  interesting  base,  as  well  as  additional  contributions  to  the 
chemical  history  of  iridium  and  rhodium. — Joumdl  fur  prakL  Ckemii. 
vol.  Ixxix,  28,  January  Z\H. 

6.  Syntkem  of  new  Ba8e$  tontaining  Oxygen, — ^Wurtz  has  obeerved 
the  remarkable  and  important  fact  that  oxyd  of  ethylene  C4H4O9  combinea 
directly  with  ammonia,  forming  very  well  defined  and  powerful  bases. 
When  concentrated  aqueous  ammonia  is  mixed  with  oxyd  of  ethylene 
and  the  mixture  is  allowed  to  stand,  combtnatioa  ensues  with  a  atrong 
evolution  of  heat «  On  evaporation  an  alkaline  syrup  is  obtained  which 
gives  with  chlorohydric  acid  a  solution  from  which  colorless  rhombohedra 
separate.  These  have  tbe  formula  CiaHisNOe^HCl :  the  platinum  salt 
is  CwHibNOe,  HCl+PtCh.  The  mother  liquor  of  these  rhombohedra 
contains   another  chlorid,  the  platinum  salt  of  which  baa  the  formula — 


Digitized  by 


Google 


Oumistry  and  Pkytics.  437 

CsHiiNOa,  HCl+PtCl9.  The  formation  of  tli«t6  bases  k  ifidieatod  bj 
the  eqoations — 

8C4H403+NH3=(C4H403)3H3N=CnHi»NOi 
2C4H402+NH8=i(CUH402>H3N=:g8HuN04. 
Th<«e  results  may  perhaps  lead  to  the  discoTery  of  the  true  constitution 
of  the  complex  organic  alkaloids  containiog  oxygen.    They  appear  to 
show  that  Berzelius'  view  that  the  alkaloids  are  conjugates  of  ammonia 
may  be  true  in  some  cases  at  least — Comptes  BenduSf  xlix,  898. 

f .  On  a  new  series  of  Alcohols. — Wubtz  has  also  found  that  oxyd  of 
ethylene  unites  with  water  to  form  new  alcohols  which  he  terras  di* 
ethylene  and  triethylene  alcohols.  The  reactions  involved  are  represented 
simply  by  the  equations — 

C*H408+2HO==C4H604.    Glycol. 
C4H4Ch4-2HO=:CsHio06.    Diethylene-aloohol. 
3C4H408-|-2HO=CijHi408.    Triethylene-alcohol. 
Oxyd  of  ethylene  also  unites  directly  with  glycol  so  as  to  form  the  dietbj* 
kne  and  triethylene  alcohols.    The  equations  are 

2C4H40s-|-C4H604=CiaHi40t. 
C4H40s+C4Hfl04=:CeHioOs. 

All  these  subetanees  behave  like  alcohols.  The  dieihylene  alcohol  was 
also  discovered  by  Louren^o  and  called  by  htm  the  intermediate  ether  of 
glycol. — Comptes  Mendus,  xlix,  813. 

8.  Researches  on  the  Platinum  metals  ;  from  a  letter  of  Dr.  Wolcott 
GiBBs  to  one  of  the  editors. — •*  The  completion  of  my  researches  on  the . 
platinum  metals  has  been  delayed  much  longer  than  I  expected.  This 
lias  arisen  partly  irom  the  intrinsic  difficulty  of  the  subject  and  partly 
from  its  expansion  in  particular  directions  in  a  very  unexpected  nfanner. 
A  brief  sketch  of  the  results  already  obtained — ^imperfect  as  they  are — 
may  perhaps  interest  you. 

The  osmium*base  of  which  Dr.  Genth  and  myself  published  a  brief 
notice  about  two  years  since  in  the  Journal,  proves  to  be  the  type  of  a 
very  extensive  series  of  compounds  which  promise  to  be  of  mucn  theo« 
retic  interest.  Yon  will  remember  that  the  chlorid  of  that  base  is  pro^ 
duced  when  osmite  of  potash,  KO,  OsOs,  is  added  to  a  solution  of  sal* 
ammoniac.  I  now  find  that  new  complex  bases  are  formed  when  the 
osmite  is  added  to  solutions  of  the  chlorids  of  narcotin-ammonium,  cin- 
chonin-ammonium,  kc,  kc ;  in  shorty  almost  all  the  complex  alkaloids 
which  I  have  yet  tried  give  analogous  bases  containing  osmium  in  the 
radical.  The  new  bases  are  very  easily  decomposed  with  evolution  of 
osmic  acid.  They  are  more  stable  in  the  presence  of  an  excess  of  chlor- 
hjdric  acid  and  give  crystalline  double  salts  with  the  chlorids  of  gold 
and  platinum. 

These  however  are  not  the  only  or  even  the  most  remarkable  basic 
compounds  which  I  have  discovered.  Many  of  the  ammonia-metal 
bases  already  described  are  capable  of  forming  new  bases  into  which 
osmium  enters  either  as  a  conjogate  body  or  as  replacing  hydrogen. 
When,  for  instance,  osmite  of  potash  ia  added  to  a  solution  of  the  chlo* 
rid  of  paUad'diamin,  2NH8 .  PdCl,  a  yellowish  brown  solution  is  formed 
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which  on  addition  of  chlorhydric  acid  gives  a  besutiftd  yellow  ctystaN 
line  precipitate  insoluble  in  cold  water  and  containing  palladium,  osmi' 
um  and  the  elements  of  ammonia. 

When  osmite  of  potash  is  added  to  a  solution  of  chlorid  or  sulphate 
of  luteocobalt,  6NH8 .  CoaCIs  or  eNHs .  CoaOs .  SSOa,  a  buflf-yellow  pre- 
cipitate is  thrown  down,  which  on  addition  of  HCI  gives  a  wine-yellow 
solution.  This  solution  after  a  short  time  deposits  beautiful  crystals  of 
the  chlorid  of  a  new  base  containing  osmium,  cobalt,  and  the  elements 
of  ammonia.  The  chlorid  gives  well  crystallized  salts  with  the-cWorids 
of  platinum,  gold  and  mercury.  Its  solution  is  decomposed  by  gentle 
heating,  osmic  acid  being  evolved  while  a  black  powder  is  thrown  dorwn. 

The  other  ammonia-cobalt  bases  give  analogous  compounds  which 
however  are  decomposed  almost  as  soon  as  formed.  It  is  my  intention 
if  possible  to  examine  the  relations  of  osmite  of  potash  to  one  or  two 
of  the  arsenic  and  antimony  bases,  as  for  example  to  the  chlorida  having 
the  formulas  (C4H6)4 AsCl  and  (C4H5)4SbCL , 

When  ammonia  is  added  to  a  solution  of  osmite  of  potash,  the  red 

color  of  the  latter  passes  immediately  to  wine-yellow.     Fremy  supposes 

that  an  osmiamid  is  formed  here  having  the  formula  OsOa .  HaN.     I 

find  that  the  product  is  a  new  osmium  base,  the  chlorid  of  which  is 

formed  at  once  by  neutralizing  the  yellow  solution  with  HCL     This 

Hs  ) 
chlorid    has   probably   the   formula    q   y  NCI,    though   it   may   be 

Hs    ) 

^  r^  {•  NCI.  In  like  manner  I  am  still  doubtful  whether  the  true  for- 
mula of  the  other  ammonia-osmium  base  is  2NHs .  OsCh .  O  or  2NHs . 
'  OsO-f-2HO.  Experiments  now  making  will  decide  this  point  Mean- 
time I  may  say  that  I  do  not  agree  with  Claus  in  considering  the  for- 
mula dNHs .  OsOa .  O  improbable  since  we  have  many  analogous  cases, 
as  for  instance  in  xanthocobalt  and  flavocobalt,  the  formulas  of  the  chlo- 
rids  of  which  arc,  you  will  remember, 

NO2 .  5NH8 .  Co3  O .  Cb  and  2N0« .  SNHs .  Cos  O .  Cla. 

The  chlorid  2NH8.0sCh.Cl  or  2NH3 . OsCl-|-2nO  is  decomposed  by 
boiling  with  chlorhydric  acid,  giving  sal-ammoniac  and  a  new  chlorid 
which  is  perhaps  identical  with  that  just  mentioned.  This  is  easily  ex- 
plained by  the  equation 

2NH8 .  OsCl+HCl=Nn8 .  OsCl+NH4CI, 
and  the  decomposition  would  then  be  exactly  analogous  to  that  of  pal- 
lad-diamin  under  the  same  circumstances 

2NH8 .  PdCl+HCl=NH8 .  PdCl+NH4  CI. 
I  hope  soon  to  decide  these  questions  by  experiment  and  analpis,  but 
the  analyses  are  very  difficult  and  tedious,  and  I  have  to  feel  ray  way 
and  find  out  new  methods  for  almost  every  determination. 

You  will  see  from  the  above  that  osmium  is  likely  to  become  one  of 
the  most  interesting  of  the  elements,  and  that  it  is  capable  of  forming 
an  extraordinary  number  and  variety  of  compounds.  I  am  also  very 
busy  with  the  remarkab'e  class  of  double  nitrites  which  I  described  at 
the  meeting  of  the  Am.  Association  for  the  Advancement  of  Science  in 
August  last    There  are  still  some  difficulties  to  be  overcome,  but  I  am 
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confident  that  I  shall  he  ahle  to  effect  a  perfect  separation  of  all  the 
metals  of  the  platinnm  group.  The  white  iridium  salt  appears  to  have 
the  formula  In  Os .  2N08-}-3KO .  NOs,  but  it  contains  a  small  quantity 
of  chlorine  which  may  be  essential.  Its  stability  and  insolubility  are 
very  remarkable,  and  will  I  think  prove  of  great  value  in  separating 
iridium  from  the  other  metals.  The  corresponding  salts  of  the  other 
metals  of  the  group  appear  to  be  all  soluble.  The  ruthenium  salt  is 
soluble  even  in  alcohol  and  ether,  and  gives  with  sulphid  of  ammonium 
a  magnificent  red  solution.  This  is  by  iar  the  most  delicate  test  for  ru- 
thenium yet  discovered  as  the  reaction  is  peculiar  to  that  metal.  Claus' 
beautiful  reactions  with  sulphocyanid  of  potassium  and  sulphydric  acid 
are  much  inferior  for  qualitative  purposes.'' 
•  New  York,  Mareh  80, 1860. 
TxoHincAL  Cbsmistet. 

9.  Solution  of  Cellulose  in  AmmonuH)xyd  of  copper, — Some  time  since 
Erdmann,  in  his  Journal  fur  praktische  Chemie  (Uxvi,  380)  expressed  the 
opinion  that  cellulose  is  not  really  dissolved  by  cuprate  of  ammonia,  as 
stated  by  Schweizer  {ibid,  Ixxii,  109),  but  only  swollen  to  a  sort  of  thin 
mucilage  like  the  well  known  limpid  *^  solution"  of  starch. 

This  view  was  based  upon  the  fact  that  when  a  clear  solution  of  cellu' 
lose  in  NHs  CuO  is  diluted  with  a  large  excess  of  water,  the  cellulose 
separates  entirely  in  the  course  of  a  few  days. 

In  defense  of  his  original  statement  Schweizer  now  urges  that  the 
cellulose  must  be  really  dissolved  by  ammonio-oxyd  of  copper :  since  its 
fibres  are  unquestionably  destroyed  when  this  reagent  comes  in  contact 
with  them — as  may  be  distinctly  seen  with  the  microscope ;  and  since 
the  cellulose  precipitated  from  a  solution  of  cotton  in  the  above  mentioned 
reagent  no  longer  exhibits  any  trace  of  definite  structure. 

A  solution  of  cotton  in  NHa  CuO  may  also  be  filtered  perfectly  clear — 
although  this  operation  is  somewhat  difficult  when  large  quantities  of  the 
liquid  are  operated  upon.  The  solution  is  moreover  capable  of  passing 
through  the  cell  membranes  of  plants  as  shown  by  Cramer  (ibid^  Ixxiii,  6). 

The  destruction  of  the  solvent  power  of  the  cuprate  of  ammonia  by 
dilution  appears  to  depend  upon  alterations  which  this  compound  itself 
undergoes  under  certain  circumstances.  It  often  happens  that  a  solution 
of  ammonio-oxyd  of  copper  which  at  first  dissolved  cotton  with  the 
greatest  ease  gradually  loses  this  power  even  when  kept  in  carefully  closed 
vessels  completely  filled  with  the  liquid.  It  is  moreover  well  known  to 
chemists  that  solutions  of  ammonio-oxyd  of  copper,  and  of  the  ammonio- 
copper  salts,  undergo  decomposition  when  diluted  with  large  quantities 
of  water; — hydrate  of  copper  being  precipitated. 

This  decomposing  infiuence  which  water  exerts  upon  solutions  of  the 
compound  of  ammonia  and  oxyd  of  copper  is  in  the  opinion  of  Schweizer 
the  cause  of  the  gradual  precipitation  of  cellulose  from  such  solutions 
when  these  are  largely  diluted.---t7a«r7ia/  fiir  praktische  Chemie,  Ixxviii, 
370  ;  compare  also  Cramer,  ibid.  Ixxiii,  1,  et  seq, 

10.  Decoloration  of  Indigo  by  Sesquioxyd  of  Iron, — According  to 
KuHLMANK,  when  a  solution  of  blue  indigo  is  acted  upon  at  the  tempera- 
ture of  150**  (C.)  by  hydrated  oxyd  of  iron  its  color  is,  almost  immediately, 
completely  destroyed.  The  same  thing  occurs  with  a  number  of  other 
coloring  matters. — In  noticing  this  fact  Barreswil  suggests  that  persul- 
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pbate  of  iron  may  perhapt  be  applied  in  calico-printing  aa  a  dieduif^ge  for 
indigo  and  also  in  bleaching  blue  rage  for  paper  making. — RiperUnn  de 
CMmie  Appliquee,  Oct  1659,  p.  420. 

[The  oliaervation  that  aalts  of  the  sesquioxjd  of  iron  have  the  power 
of  bleaching  indigo  and  other  organic  ooioring  matters  was  first  maide  hj 
Prof.  H.  WuRTz  of  Washington  and  published  two  years  since  in  this 
Journal  (vols,  xxv,  StS,  and  xxvi,  62) — also  in  the  Proc.  of  Amer.  Assoc 
1858  and  in  several  foreign  journals — to  him  unquestionably  belong* 
whatever  credit  may  attach  to  the  discovery — f.  h.  s.] 

1 1 .  Aluminum  Leaf-^A  Parisian  gold  beater,  Daaouaax,  h^a  snoceeded 
in  obtaining  leaves  of  aluminum  as  thin  as  tiiose  from  gold  and  silver. 
The  aluminum  must  be  reheated  repeatedly  over  a  chafing  dish  during 
the  process  of  beating.  This  leaf  is  less  brilliant  than  that  of  silver  but  \tm 
is  not  so  easily  tarnished  as  the  latter.  It  is  easily  combustible,  taking 
fire  when  held  in  the  flame  of  a  candle  and  burning  with  an  exceedingly 
intense  white  flame. 

According  to  Fabian,  (Dingler's  polyt  Journal,  cliv,  438,)  the  chem- 
ical lecturer  will  find  aluminum  leaf  to  be  well  adapted,  for  exhibiting 
the  characteristic  properties  of  the  metal.  It  dissolves,  for  example,  with 
surprising  rapidity  in  a  solution  of  caustic  alkali. 

[A  specimen  of  this  leaf  accompanies  the  description  of  it  in  RSper- 
taire  de  Chimie  Appliquie^  Oct  1859,  p.  435,  also  Nov.,  p.  488.] 

12.  Critical  and  Experimental  Contribution  to  the  Theory  of  Dyeing. — 
Under  this  title  a  somewhat  extended  treatise  by  Prof  Bollet  of  Zurich 
has  appeared  in  the  L.  £.  and  D.  Philosophical  Mag.  [4]  xviii,  481,  Sup- 
plement to  Dec  1 859. 

Two  questions  have  long  been  agitated  amouff  chemists  interested  in 
the  theory  of  dyeing.  (1*)  Ii^  "^tX  part  of  die  colored  fibre  is  the 
coloring  matter  situated !  Does  it  merely  adhere  to  the  surface,  or  doca 
it  penetrate  the  entire  substance  of  the  cell-walls  of  such  fibres  as  cotton 
and  flax  \  Or  lastly,  in  the  case  of  such  fibres  is  it  stf)red  up  in  the 
interior  of  the  cells  9  (2.)  What  is  the  nature  of  the  union  between  the 
dye  and  the  fibre !,  Is  it  a  chemical  combination,  or  is  it  due  to  mere 
surface  attraction  I  After  comparing  the  various  theories  vhich  hav« 
been  advanced  during  the  last  century  and  discussing  the  merits  of  each, 
the  author  records  the  results  of  his  own  experiments,  from  which  it 
appears  tliat  wool  and  silk  in  all  cases  where  they  have  not  been  dyed 
with  colore  in  a  mere  state  of  suspension*  seem  to  be  impregnated  with 
the  dye  throughout  their  entire  mass ;  while  in  the  case  of  cotton,  by  far 
the  larger  portion  of  the  coloring  matter  adheres  to  the  surface  of  the 
fibre,  the  penetration  of  the  cell-walls  by  the  dye  being  either  very  slight 
or  altogether  wanting. 

That  the  theory  of  W.  Crura  (L.  E.  and  D.  Phil.  Mag,,  April,  1844,— 
compare  this  Journal,  [2],  xxviii,  126),  in  accordance  with  which  the  tubu- 
lar form  of  the  cotton  fibres  is  an  essential  condition  to  their  Uiking  a  dye, 
is  unfounded,  appeare  from  the  fact  that  the  amorphous  cotton-gelatine 
•recipitated  from  its  solution  in  cuprate  of  ammonia  (see  this  Journal 
xxvii,  118)  may  be  mordanted  and  dyed  like  ordinary  cotton.   In  like 

*  In  which  ease  the  coloring  matter  only  adheres  aa  a  crust  to  the  surfoee  of  the 
fibre. 
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manner  sulphate  of  bafjta  and  other  pulverulent  mineral  bodies  may  be 
mordanted  and  dyed  with  decoctions  of  dyewoods. 

With  regard  to  the  nature  of  the  force  which  binds  the  coloring  matter 
to  the  fibre — whether  or  no  it  be  chemical  attraction  ?  Bolley  concludes 
that  there  is  no  sufficient  reason  for  accepting  the  view,  principally  devel- 
oped by  Chevreul  [and  by  Euhlmann,  Comptes  Kendus.  Tomes  zlii,  xliii  et 
xliv],  that  dyeing  is  a  direct  consequence  of  chemical  affinity.  He 
believes  that  the  power  possessed  by  fibres  of  attracting  certain  bodies-^ 
whether  salts  or  coloring  matters  or  both — from  their  solutions,  belongs  to 
that  class  of  phenomena  which  results  from  the  action  of  finely  divided 
mineral  or  organic  bodies  (charcoal  or  bone  black  for  example,)  on  such 
solutions.  The  distinction  between  the  action  of  charcoal  and  of  fibres 
in  thus  removing  saline  matters,  or  dyes,  from  their  solutions  is  one  of 
degree  only,  the  nature  of  the  operation  being  identical  in  either  case. 

A  given  weight  of  well  prepared  animal  charcoal  can,  as  a  rule,  deprive 
a  larger  quantity  of  liquid  of  its  color  than  an  equal  weight  of  wool  or 
silk.  Neither  wool  or  silk  can  remove  all  the  color  from  a  solution  as 
charcoal  can,  their  effect  extending  only  to  a  certain  degree  of  dilution 
beyond  which  the  particles  of  coloring  matter  resist  their  attraction.  Dye^ 
which  may  have  been  taken  up  without  a  mordant  by  wool  or,  especially, 
by  silk  may  be  removed  again  by  long  washing  in  water,  a  fact  which  is 
not  true  in  the  case  of  charcoal,  or  only  to  a  very  slight  extent  The 
attraction  of  coloring  matters  for  water  is  therefore  more  completely 
overcome  by  charcoal  than  by  animal  fibre;  but  even  the  cleanest  vege- 
table fibres,  as,  unmordanted  and  completely  bleached  cotton,  possess  a 
certain  power  of  attracting  coloring  matter.  That  cotton  should  have 
less  effect  in  this  matter  than  wool  or  silk  is  not  surprising  in  view  of  the 
great  difference  in  the  structure  of  cotton  fibre  as  compared  with  that  of 
the  two  substances  last  mentioned.  It  is  well  known  that  wool  and  silk 
in  consequence  of  their  physical  constitution  belong  to  the  class  of  strongly 
absorbent  or  hygroscopic  substances^  t.  e,  in  consequence  of  a  certain 
porosity  or  looseness  of  their  particles  they  swell  up  when  moist  and  be- 
come easily  penetrated  by  a  liquid  throughout  their  entire  mass ;  on  the 
other  hand  the  cell-walls  of  cotton  fibres  are  denser,  less  penetrable  and 
at  the  same  time  thinner  and  therefore  unable  to  contain  the  same  quan^ 
tity  of  liquid. 

It  has  been  often  urged  that  since  fibres^  especially  those  of  animal 
origin,  not  only  exert  an  attraction  for  salts  ^c  but  also  possess  the 

S>wer  of  decompoaing  some  of  them,  their  action  must  be  ebemioal 
ut  in  this  respect  the  behavior  of  charcoal  is  similar  to  that  of  the  fibres. 
So  €00  with  regard  to  the  increased  attraction  for  color  exhibited  by  moN 
danted  cotton  which  is  on  a  par  with  the  fact  observed  by  Btenhouse  that 
the  decolorizing  power  of  wood  charcoal  it  considerably  increased  by 
precipitating  alumina  upon  it. 

According  to  the  Author  mordants  act  by  producing  insoluble  colon 
(lakes).  Their  behavior  towards  coloring  matters  in  solution  must  be 
ascribed  to  chemical  affinity,  with  which  however  the  fibres  themselves 
have  nothing  to  do. 

The  so-called  substantive  dyes  become  insoluble  from  some  other  cause 
than  the  addition  of  a  mordant,  finr  example  ozydation  of  protoxyd  of  iron^ 
or  of  white  indigo. 
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That  common  alum  with  which  wool  or  silk  has  been  impregnated  is 
able  to  attract  coloring  matter  from  solutions  and  precipitate  it  on  the 
fibres  depends  not  upon  the  strength  of  the  chemical  affinity  of  these 
fibres  for  the  coloring  matter,  but  upon  the  fact  (experimentally  proved  by 
BoHey)  that  they  become  saturated  with  the  alum  which  cotton  does  not. 

13.  Cellulose  Digested  by  Sheep, — The  researches  of  several  German 
chemists*  have  proved  that  the  cellulose  of  plants  is  by  no  means  so  indi- 
gestible a  substance  as  was  at  one  time  supposed,  but  that  on  the  con- 
trary  it  is  digested  in  considerable  quantities,  by  the  ruminants  at  least, 
especially  when  a  portion  of  the  food  of  the  animal  consists  of  some 
snbstance  rich  in  oil. 

In  order  to  ascertain  to  what  extent  the  digestibility  of  cellulose  may 
depend  upon  its  state  of  aggregation,  Sussdorf  and  A.  Stceckharbt  have 
undertaken  a  series  of  experiments,  of  which  only  a  very  brief  abstract 
can  be  here  given.  From  their  results  it  is  evident  that  even  the  most 
compact  kinds  of  cellulose  can  be  in  great  measure  digested  by  sheep. 
The  experiments,  commenced  in  July,  1859,  were  upon  two  wethers  re- 
sptctively  five  and  six  years  old.  These  were  fed :  1st,  upon  hay  alone ; 
2d,  upon  hay  and  rye  straw;  8d,  hay  and  poplar  wood  sawdust  which  had 
been  exhausted  with  lye ;  in  order  that  the  sheep  should  eat  the  sawdust 
it  was  found  necessary  to  add  to  it  some  rye-bran  and  a  small  quantity 
of  salt;  4th,  hay  and  sawdust  from  pine  wood  mixed  with  bran  and  salt ; 
5th,  hay,  spruce  sawdust,  bran  and  salt ;  6th,  hay,  paper-maker's  pulp 
from  linen  rags  and  bran ;  after  several  unsuccessful  attempts  to  induce 
the  sheep  to  partake  of  the  pulp  when  mixed  with  dry  fodder  it  was  at 
last  given  to  them  in  a  sort  of  paste  or  pap  prepared  by  mixing  bran 
with  water.  The  experiments  were  continued  until  November,  with  the 
exception  of  a  short  intermission  during  which  the  animals  were  put  to 
pasture  in  order  that  they  might  recover  from  the  injurious  effects — 
probably  due  to  the  resinous  matters  of  the  spruce  wood, — of  the  fifth 
series  of  experiments. 

The  animals,  as  well  as  their  food,  drink  and  excrements  were  weighed 
every  day.  The  amount  of  cellulose  in  the  excrements  was  also  daily 
determined  by  analysis.  The  composition  of  the  food  ingested  having 
been  previously  ascertained. 

It  appeared  that  when  the  animals  were  fed:  (1.)  with  hay  (35  lbs. 
per  week),  60  to  70  per  cent  of  the  cellulose  contained  therein  was  di- 
gested, t.  e,  it  did  not  appear  as  such  in  the  solid  excrements.  In  this 
experiment  the  animals  gained  7-^-  lbs.  in  18  days.  (2.)  With  hay  14  lbs., 
and  straw  7  lbs.  (per  week),  40  to  50  per  cent  of  the  cellulose  of  the  straw 
was  digested.  The  animals  having  lost  2^  lbs.  in  11  days.  (3.)  With  hay 
10^1b&,  poplar  saw-dust  5  J  lbs.,  bran  7  lbs.  (per  week),  45  to  50  percent 
of  the  cellulose  of  the  poplar  wood  was  digested.  The  animals  having 
gained  2^  lbs.  in  13  days.  (4.)  With  hay  10^  lbs.,  pine  wood  saw-dust  7 
lbs.,  bran  10^  lbs.  (per  week),  30  to  40  per  cent  of  the  cellulose  of  the 
pine  wood  was  digested.  The  animals  having  gained  10  lbs.  in  24  days. 
(5.)  With  hay  9^  lbs.,  paper-maker's  pulp  7  lbs.,  bran  14  lbs.  (per  week), 

*  For  a  portion  of  these  interesting  results,  see :  AgricuUurchemi9che  Unfernteh- 
un^en  und  deren  ErgebnUwe  anpestellt  u.  gesammelt  bet  der  landwirthseha/iiicken 
Vertuchstation  in  Mctckem,  Leipzig,  Wioand,  1863-67 ;  also  Die  landwirthseha/t" 
lichen  Vertuche-StcUionen,    Dresden,  Weeneb,  1868-69.-- f.  b.  b. 
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80  per  cent  of  the  cellulose  of  the  paper  pulp  was  digested.    The  animala 
haviug  gained  7  lbs.  in  as  many  days. 

These  experiments  are  to  be  continued,  and  more  particularly  with  a 
view  of  ascertaining  whether  any  nourishing  effect  is  to  be  attributed  to 
the  cellulose. — Stqeokhabdt's  Chemiuher  Ackersman^  1860,  No.  1,  p.  61. 

II.  GEOLOGY. 

1.  JVbtes  on  the  Geology  of  Nebraska  and  Utah  Territory^  (in  a  letter 
to  one  of  the  Editors  from  Dr.  F.  V.  Hayden,  dated  Fort  Laramie,  March 
3d,  1860.) — It  will  be  seen  by  referring  to  the  several  memoirs,  published 
in  connection  with  my  associate,  Mr.  Meek,  and  the  second  edition  of  a 
geological  map  of  Nebraska  and  Kansas,  that  the  great  Lignite  Tertiary 
Basin  covers  a  vast  area  in  the  northwest  We  find  by  personal  observa- 
tion that  it  occupies  the  greater  portion  of  the  country  bordering  on  the 
upper  Missouri,  Yellow  Stone  and  Big  Horn  rivers,  that  it  extends  far  up 
into  the  Wind  river  valley  and  west  along  the  North  Platte  road  to  the 
Sweet  Water  mountains,  the  Cretaceous  rocks  being  exposed  here  and 
there  by  local  upheavals,  only  except  along  the  base  of  the  mountains. 

The  lignite  beds,  which  are  well  developed  south  of  Fort  Laramie  ex- 
tending along  the  base  of  the  Laramie  mountains  to  the  Arkansas  and 
southward,  furnishing  the  coal  or  lignite  in  the  vicinity  of  Denver  City 
and  probably  forming  a  part  of  the  same  basin. 

I  have,  in  a  former  paper,  suggested  that  fresh-water  deposits  near  Fort 
Bridger  are  probably  on  a  parallel  with  the  estuary  beds  of  Judith  river, 
which  at  that  time  were  not  positively  known  to  be  Tertiary.  The  facts 
DOW  in  my  possession  show,  with  a  good  deal  of  certainty,  that  they  form 
the  lower  portion  of  the  great  Lignite  Basin.  These  estuary  deposits, 
which  occur  in* a  number  of  localities  in  the  west  and  northwest,  as  along 
the  Grand  and  Cannon  Ball  rivers,  at  the  moutli  of  the  Judith  on  the 
Missouri,  near  the  mouth  of  the  Big  Horn  on  the  Yellow  Stone,  seem  to 
have  ushered  in  the  tertiary  epoch  of  the  West,  which  had  already  been 
foreshadowed  in  Cretaceous  formation  No.  6,*  by  the  Tertiary  character 
of  the  Mollusca.  We  have  already,  in  a  former  paper,  noted  the  fact  that 
a  large  portion  of  the  fossils  peculiar  to  the  Cretaceous  formation  No*  5, 
are  closely  similar  to  true  Tertiary  types  and  in  most  of  the  localities  the 
transition  from  No.  5  to  the  estuary  beds  is  scarcely  perceptible.  On  the 
North  Platte,  especially  at  Deer  Creek,  No.  6,  which  is  \ery  largely  de- 
veloped in  this  region,  is  not  unfrequently  thrust  up  through  the  overlying 
lignite  beds,  charged  with  its  characteristic  fossils.  Along  the  bluff  banks 
of  the  stream,  where  the  beds  are  but  slightly  disturbed,  the  order  of  se- 
quence of  the  strata  is  so  perfect  that  I  would  not  have  been  in  doubt 
where  to  draw  the  line  of  separation  until  we  came  to  the  first  seam  of 
lignite,  and^ven  then  I  would  have  considered  several  beds  of  the  Lignite 
formation  as  the  upper  portion  of  No.  6  had  I  not  found  in  these  lower 
lignite  beds  Unios  and  other  fresh-water  shells,  together  with  impressions 
of  leaves  identical  with  those  occurring  so  abundantly  in  the  Upper  Mis- 
souri and  Yellow  Stone  Tertiary  strata,  and  furthermore  these  beds  on  the 

*  Tbe  Cretaeeous  stries  of  Nebraska  hsi  been  divided  into  five  formationsi,  which 
for  ooDveaienoe  have  been  nombered  from  the  base  in  ascending  order,  1,  2,  3,  dc 
SECOND  SERIES,  Vou  XXIX,  N«.  87.-MAY,  1860. 
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North  Platte  bave  now  been  traced  continuously  over  the  interrening 
country  from  the  mouth  of  the  Yellow  Stone  river  to  the  Platte.  I  have 
ascertained  the  fact  that  the  lignite  beds  along  the  North  Platte  are  a  con- 
tinuation of  those  on  the  Upper  Missouri,  and  that  they  extend  in  their 
full  developement  far  up  into  the  Wind  river  valley  and  along  the  Platte 
road  to  the  Sweet  Water  mountains.  As  yet  I  have  seen  no  indications  of 
lignite  in  any  of  the  divisions  of  the  Cretaceous  period  except  in  formation 
No.  1  near  the  Big  Sioux  river  on  the  Missouri  and  in  a  series  of  sand- 
stones and  shales  near  Fort  Benton  which  we  have  referred  to  the  same 
rock.  As  we  proceed  south  and  southwest  in  this  region  No.  1  seema  to 
disappear  gradually,  and  along  the  Laramie  mountains  I  cannot  determine 
its  existence  at  all. 

The  geographical  extension  of  the  great  Lignite  Basin  seems  to  me  to 
be  one  of  the  most  interesting  questions  in  the  geology  of  the  West  at  the 
present  time.  Very  little  is  known  as  yet  of  its  limits  and  from  the  inter- 
esting facts  collected  by  Dr.  Engelmann  and  from  other  sources  it  must 
occupy  a  large  area  to  the  southward  and  westward  from  this  point,  and 
we  already  know  that  it  extends  far  northward  into  the  Hudson's  Bay 
vicinity. 

In  regard  to  the  White  river  Tertiary  Basin  its  boundaries  have  been 
published  with  a  good  degree  of  accuracy.  Its  limits  north  of  the  Platte 
river  are  now  well  known,  and  as  I  have  already  stated  in  a  former  paper, 
one  of  the  upper  membera  of  that  basin  is  revealed  along  this  river,  and 
these,  in  their  southern  and  southwestern  extension,  pass  by  a  gradual 
transition  into  the  Yellow  Marl  or  supei-ficial  deposits  of  the  Quaternary 
period.  That  the  White  river  Tertiary  beds  are  of  later  date  than  those 
of  the  Lignite  Basin,  is  clearly  shown  by  the  former  having  been  observed 
resting  conformably  upon  the  latter  in  several  localities. 

2.  yoie  on  Prof,  dewberry's  criticisms  of  Prof,  Heer^s  determination 
of  species  of  North  American  Fossil  Plants,  in  a  letter  to  Prof.  Asa  Gray, 
Cambridge. — Dear  Sir :  When  I  offered  for  publication  in  this  Journal, 
the  translation  of  part  of  a  letter  from  Prof.  O.  Heer,  concerning  some 
fossil  plants  of  the  Tertiary,  I  was  far  from  supposing  that  any  of  the 
statements  of  my  learned  friend  would  not  appear  satisfactory  to  eyerj 
one  interested  in  the  study  of  our  American  Palaeontology.  Much  less 
could  I  foresee  that  those  statements  would  be  construed  in  a  manner 
that  I  do  not  think  quite  justifiable.  As  Prof.  Heer's  letter  was  published 
without  his  knowledge  and  sanction,  I  am  forced,  much  to  my  regret,  to 
defend  his  position  against  Dr.  Newberry,  a  personal  friend  also,  and  a 
true  and  faithful  pioneer  in  the  field  of  our  botanical  palseontoloffy. 

I  know  nothing  about  the  discussion  on  the  Cretaceous  formations  and 
fossils,  except  what  has  been  published  in  this  Journal.  And  although 
last  year,  during  my  connection  with  the  State  Geol.  Survey  of  Arkansas, 
I  had  the  opportunity  of  examining  well  exposed  strata  at  different  stages 
of  the  Cretaceous,  I  was  unable  to  find  there  any  fossil  plants,  and  there- 
fore I  have  never  seen  as  yet  an  American  Cretaceous  plant  Thus  I  can 
take  my  arguments  only  from  the  statements  of  Dr.  Newberry  himselt 
It  is  unnecessary  to  recall  the  five  points  in  discussion. 

The  two  first  statements  are,  even  from  the  assent  of  Dr.  Newbeny, 
satisfactorily  explained  by  the  insufficiency  for  exact  determination  of 
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aketches  made  from  inoomplete  specimens.  Nevertheless,  it  is  but  right 
to  remark  in  favor  of  the  opinion  of  Dr.  Heer  that  Fopulus  Leuce  has  not 
the  leaves  toothed  as  Dr.  Newberry  says,  but  only  mbdenticulate,  follow- 
ing Unger's  figure  and  description.  Moreover,  species  of  Fopulus  bear 
toothed  and  entire  leaves  on  the  same  branches. 

The  third  assertion,  about  the  value  of  the  genus  Ettingshauteniay  con- 
cerns only  the  author  of  the  genus  and  has  nothing  to  do  with  the  deter- 
mination of  the  species.  There  was  no  call  for  a  cntique  upon  Pro£  Heer 
on  this  account. 

The  fourth  statement  is  the  only  essential  one;  it  is:  ''that  excepting 
the  8o<alled  Credneria  and  EitingshauseniOy  all  the  genera  enumerated  in 
Dr,  Newherry'e  letter  are  Tertiary  and  not  Cretaceous,^ 

Nobody  will  consider  as  identical  the  genera  Salidtes  and  Salix,  Al- 
nites  and  Alnus.  Then,  from  the  eleven  genera  enumerated  by  Dr.  New- 
berry, two  only  are  found  in  the  list  of  Hiehle,  containing  seventeen 
genera.  These  two  genera  are  Fopulus  and  Acer,  the  true  characteristic 
ffenera  of  the  tertiary  of  Europe.  The  first  is  represented  already  in  that 
formation  by  thirty-three  species ;  the  second  by  forty-five  or  more,  and 
except  the  species  admitted  by  Hiehle,  not  a  single  one  has  been  found 
in  the  Cretaceous.  From  the  nine  other  genera  of  Dr.  Newberry  which 
are  not  mentioned  as  Cretaceous  by  Hiehle,  not  one  has  been  found  by 
anybody  else  in  that  formation.  Hence  ProC  Heer  was  right  to  say  that, 
except  the  two  which  be  named,  all  the  genera  enumerated  in  the  letter 
of  Dr.  Newberry  were  of  the  Tertiary  and  not  of  the  Cretaceous.-  Every 
botanist  without  exception  would  have  come  to  the  same  conclusion. 

Therefore  I  cannot  understand  how  the  accusation  of  ignorance  or  of 
partiality  conld  be  brought  against  the  celebrated  Professor  of  Zurich* 
How  it  could  be  thought  that  a  naturalist  who  has  spent  his  life,  without 
regard  to  personal  interest,  in  the  constant  pursuit  of  his  favorite  science 
(the  Botanical  Paleontology  of  all  the  formations),  could  be  supposed 
to  iffnore  not  only  the  fossil  flora  of  the  Cretaceous,  but  what  Hiehle  has 

fublished  in  the  Palsontoffraphna.  This  work  is  in  every  library  and 
^ro£  Heer  has  quoted  it  all  along  in  the  three  volumes  of  his  admirable 
Fossil-flora  of  the  Tertiary !  And  how  a  man  of  such  high  moral  stand- 
ing as  Pro£  Heer,  respected  everywhere  for  his  faithfulness  and  devo- 
tion to  science,  could  be  accused  of  giving  his  opinion  or  rates  of  deter- 
mining the  plants  from  sl  judgment  biased  by  erroneous  oral  testimony ^  is 
still  more  inconceivable  to  me. 

IfL  the  letter  of  Prot  Heer,  there  is  not  a  word  which  could  be  con- 
strued as  censurable  or  offensive  to  anybody.  When  the  most  learned 
Botanists  take  again  and  again  species  and  genera  for  re-examination, 
Bew  determinations,  for  a  constant  chan^ng  of  names^  of  relations,  of 
affinity,  even  with  specimens  of  living  Rants',  when  such  Pal»ontolo- 
gists  as  Heer,  Corda,  linger,  Goppert,  &raun,  &c.,  who  have  on  hand 
the  largest  libraries,  numerous  specimens,  and  every  facility  for  compar- 
ing them  are  forced  every  day,  either  l>y  new  discoveries  or  by  a  more 
careful  study,  to  acknowledge  mistakes  and  to  change  their  nomencla- 
tnre ;  when  the  same  fossil  leaf  is  for  different  authors  a  Fopulus,  a 
Salix,  a  LauruSy  a  Ficus,  a  Quercus  f  it  cannot  be  expected  that  in 
America,  where  the  science  of  Botanical  Palaeontology  is  scarcely  bom, 
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where  the  age  of  the  strata  from  which  the  fomil  plants  are  taken  is 
mostly  uncertain,  where  we  have  no  possibility  of  comparing  specimens, 
and  not  a  single  library  where  we  can  find  all  that  has  been  published 
on  palfBontology,  we  can  come  at  once  by  some  kind  of  divination  to 
the  correct  determination  of  a  fossil  species.  And  most  commonly  the 
examination  has  to  be  made  on  pieces  of  broken  specimens  of  leaves, 
of  which  the  general  outline  and  the  details  of  nervation  are  obliterated. 
We  have  thus  to  begin  and  to  break  the  way,  and  the  only  means  of 
doing  it  with  advantage  to  our  successors  is  to  publish  our  fossil  species 
as  fast  as  we  can  get  them,  figuring  them  carefully  and  determining  the 
species  as  well  as  we  can  without  caring  for  any  foreign  opinion. 

About  the  fifth  statement  of  Prof.  Heer,  I  can  not  aidmit,  as  Dr.  New- 
berry appears  to  do,  that  the  fossil  flora  of  the  American  Cretaceous 
ought  to  be  closely  related  to  the  European.  The  Tertiary  of  North 
America,  of  which  nimierous  specimens  have  recently  been  collected  ia 
Mississippi,  Tennessee  and  Kentucky,  has  some  of  the  genera  of  Europe, 
Sahal,  PkaniceteSf  Laums^  t&c,  represented  by  peculiar  species  different 
from  those  of  Europe,  with  a  larve  number  of  Terminalioy  Magnolia^ 
two  genera  scarcely  represented  in  the  European  tertiary.  But  this 
question  cannot  be  examined  now. 

Contrary  to  the  supposition  of  Dr.  Newberry,  it  is  certain  that  the 
fossil  plants  obtained  mm  three  different  stages  of  the  Tertiary  in  Mis- 
sissippi, Tennessee  and  Kentucky,  indicate  a  warmer  climate  than  that 
of  the  same  latitude  at  our  time.  And  it  is  certain  also  that  already 
two  marine  fossiliferous  beds  ^very  rich  indeed)  have  been  discovered, 
the  one  near  Cairo  in  Illinois,  oy  Prof.  A.  H.  Northen ;  the  other  near 
Oxford,  by  Prof.  Hilgard,  and  perhaps  a  third  one  in  Tennessee  by  Pro£ 
Safford, — ^three  State  Geol<^8ts  of  the  three  different -States.  I  faava 
spent  some  time  last  fall  in  the  examination  of  the  formations ;  and  be- 
sides the  specimens  of  fossil  leaves  which  I  have  collected,  I  have  now 
for  examination  the  rich  collection  of  the  Mississippi  University  of  Ox- 
ford, and  the  private  collections  of  fossil  plants  of  both  ProfL  Hilgard 
and  Prof.  Safford.  It  is  from  these  materials  partly  examined  tluit  I 
have  taken  the  above  conclusions. 

RespectfnUy  Yours,        L^  Lbsqvkrkitx. 
Columbus,  Ohio,  April  8, 186a 

III.     BOTANY  AND  ZOOLOGY. 

1.  Florula  Ajanenns,  by  ReOel  and  Tiling.    Moscow,  pp.  128,«4to9 

1858.  (Extr.  Trans.  Imp.  Soc.  Mosc^ 

Primita  Flora  Amurensis,  by  C.  J.  Maximowibz.     St  Petersburg, 

1859.  (Extr.  Mem.  present  Acad.  Im.  Sci.  St  Petersb.),  pp.  604,  tab. 
10,  4to. — The  first-named  work,  with  the  Florula  OchotenM  of  Trtiut* 
Tetter  and  Meyer  in  Middendorf's  Journey,  gives  an  account  of  the  bot- 
any of  the  confines  of  Northeastern  Siberia  bordering  on  the  Ochotsk 
Sea.  The  latter,  a  bulky  volume,  contains  the  first  fruits  of  the  botanical 
explorations  consequent  upon  the  colonization  of  the  lower  part  of  the 
Amoor  River  by  the  Russians.  These  districts  nearly  abut  upon  the  north- 
em  part  of  Japan,  and  therefore  possess  for  us  a  peculiar  botanical  inter- 
est They  share  notably,  though  not  as  largely  as  Japan,  in  those  North 
American  types  which  present  so  curious  a  problem  in  geographical  dia- 
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tribntiOD.  Having  been  supplied  with  an  almost  complete  saite  of  the 
Kpeeimens  upon  which  these  works  are  based,  throngh  the  generosity  of  the 
directors  of  the  Imperial  Botanic  Garden  and  of  the  Museum  of  the  Im- 
perial Academy  of  Sciences  of  St  Petersburg,  we  wish  to  collate  the  vari- 
ous representative  forms  both  with  our  Japanese  materials  and  with  their 
American  relatives  before  we  offer  any  dennite  remarks.  SufSce  it  now 
to  say,  that  the  Amoor  flora  offers  several  additional  species  identical  with 
peculiarly  Eastern  North  American  ones :  e.  g.  Acer  spicatum,  Pilea  pu- 
mtto,  AspUnivm  thelypieroidea^  and  Symplocarpu$  fceHdus  I  Also  sev- 
eral closely  representative  ones ;  such  as  Caulophyllum  rdmsium,  doubt- 
less the  same  as  the  Japan  plant,  which  in  fruit  answers  perfectly  to  our 
C.  thalictroides^  and  I  still  suspect  not  distinct  from  it;  and  Maxinumc' 
zia  Chineruis,  Rnpr.  (to  which  evidently  belongs  Sphasrostema  Japonu 
cvm,  Gray),  a  dose  counterpart  of  our  Schizandra  ;  Acer  tegmerUontm^ 
very  nearly  our  A.  Pennsylvanieum ;  Hytomeam  vernaHs  which  seema 
reiy  close  to  our  Stylopnorum  diphyllum  ;  and  Plagiorhegma  dubium^ 
which  has  the  look  of  a  monstrous  dicarpellary  Jeffenonia,  Indeed, 
good  flowers  are  still  wanting  to  make  it  at  all  certain  it  is  not  a  Jeffer- 
rnnia  / 

Very  remarkable  indeed  is  this  division  of  monotypio  or  nearly  mono* 
typio  genera  or  groups  between  Northeastern  Asia  and  Northeastern 
America, — of  which  so  extended  a  list  can  now  be  given, — and  very  sug- 
gestive is  it  (at  least  where  the  species  are  identical  or  nearly  so)  of  a 
comparatively  recent  communication  between  the  two  countries,     a.  o. 

2.  ffarvey*s  Theiauru9  Caperuis,  No  2,  has  come  to  hand.  The  plates 
(26-60)  are  better  printed  and  do  more  justice  to  Dr.  flarvey's  facile  pen- 
cil than  those  of  the  first  part.  Among  the  illustrations  is  a  new  Crota- 
laria,  ^*  a  sort  of  first  fruits  of  the  botany  of  Lake  Ngami ;"  an  interest- 
ing new  Bixaceous  genus  {Bawionia)^  with  petaloid  scales  "^  evidently  ho<* 
mologous  with  the  crown  of  Pasnfiora,  and  with  the  inner  stamens  hy- 
pogynous,  the  outer  perigynous'^ ;  also  a  fine  new  Scuphularineous  genus, 
Bowkeria. — No.  3,  just  received,  continues  the  work  to  plate  75..  One  of 
the  plates  illustrates  a  new  genus  of  the  Passion-flower  family,  with  blos- 
soms no  larger  than  chickweed.  a.  a. 

3.  Hook^B  species  Filkum,  being  Descriptions  of  all  known  Fems^  illus- 
trated with  Plates.  Part  ix,  or  vol.  iii,  part  1.  pp.  64,  tab.  141-170. — 
This  portion  of  this  important  and  standard  work  contains  the  genera 
Zomaria  and  Bleehnum^  and  excellent  figures  of  23  species.  The  most 
interesting  Fern  to  us,  here  illustrated,  is  the  Bleehnum  doodiodes  of  Hook- 
er, known  only  from  two  specimens  gathered  by  Douglas  somewhere  in 
Northwestern  America,  ^  probably  up  Frazer's  River" :  the  question  is 
whether  the  plant  may  not  prove  to  be  a  remarkable  variation  of  Lomor 
ria  Spicaniy  which  inhabits  that  region,  and  is  the  only  Lomarioid  Fern 
of  so  northern  a  latitude.  a.  o. 

Part  X,  or  vol.  iii,  part  2  of  this  important  work  has  just  come  to  hand. 
It  comprises  the  first  part  of  the  veiy  large  and  very  difficult  genus  Am- 
plenium,  the  reduction  of  which  to  order  will  be  a  great  boon  to  botanists. 

4.  Journal  of  the  Proceedings  of  the  Linneean  Society,  No.  14  :  *  Botany. 
— This  part  concludes  Prof.  Anderason's  account  of  the  Salices  of  the  East 
Indies,  34  species,  of  which  many  are  new.  Ur.  Spruce  has  a  short  article 
on  the  Piassaba  Palm  {Leopoldinia  Piassaba)  of  the  Rio  Negro  of  the  Am- 
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azon,  the  long  fibrous  beard  of  ivhose  petioles  (vestiges  of  the  membrane 
which  envelopes  the  frond  in  vernation)  is  so  important  for  cordage,  <kc. 
On  young  palms  this  pendant  beard  is  four  feet  or  more  in  length,  and 
reaches  to  the  ground.  Besides  this  useful  fibre,  the  pulp  of  the  ripe  fruit 
of  this  palm  is  said  to  yield  the  most  delicious  of  all  palm-drinks,  having 
great  resemblance  to  cream  both  in  color  and  taste.  The  remaining  arti- 
cle is  one  by  Mr.  Mitten,  upon  various  new  Musci  of  New  Zealand,  Tas- 
mania, and  various  parts  of  the  Southern  hemisphere. 

No.  15,  contains  Observations  on  the  Growth  and  time  of  Appearance 
of  some  of  the  Marine  Algce^  by  Dr.  Cocks ;  and  another  of  the  Frascur-. 
sores  ad  Floram  Indicam,  by  Drs.  Hooker  and  Thomson.  The  present 
paper  is  devoted  to  the  Balsammece^  amounting  to  about  one  hundred 
species,  notwithstanding  a  large  reduction.  The  great  mass  of  the  order 
belongs  to  India ;  the  extra-Indian  Balsams  known  being  about  eight  in 
more  oriental  parts  of  Asia  and  Maylasia ;  about  as  many  more  in  Africa 
and  Madagascar,  three  in  Europe  and  Siberia,  and  two  in  North  America. 
The  Indian  species  are  "  so  universally  and  excessively  prone  to  vary"  that 
they  have  g^ven  their  monographer  immense  trouble  and  small  satisfac- 
tion. We  may  remark  that  our  two  American  species  and  /.  Nolitan- 
gere  of  the  Old  World  seem  to  run  together ;  at  least,  intermediate  forms 
occasionally  appear  which  strongly  suggest  a  common  origin.        a.  o. 

No.  16,  contains  a  paper  by  Mr.  Babington  on  the  forms  or  species 
compared  with  Fumaria  capreolaia,  L. ;  another  on  a  new  Butter-tree 
of  Southeastern  Africa  by  T.  Caruel  of  Florence, — the  tree  which  Berto- 
k>ni  supposed  to  be  the  shea-tree  mentioned  by  Mungo  Park,  and  which 
he  described  as  the  type  not  only  of  a  new  genus  but  of  a  new  order. 
Mr.  Camel  shows  that  the  present  tree  is  a  Comhreium^  and  doubtless  not 
the  shea-tree,  the  only  grounds  for  considering  them  the  same  being  that 
both  belong  to  Africa,  and  both  produce  a  kind  of  vegetable  butter. 
Mr.  Oliver,  a  young  English  botanist  of  promise,  describes  some  new 
South  American  species  of  Utricularia  (two  of  which  are  figured),  with 
notes  on  Polypompholyz  and  Akentra,  showing  that  Benjamin  established 
the  latter  in  a  mistaken  observation,  and  that  the  plant  is  an  Utricularia. 
Mr.  Spruce  gives  a  very  interesting  account  of  a  visit  to  the  Cinchona  for- 
ests of  the  Quitenian  Andes.  The  Cascarilla  roja  was  said  to  have  a 
milky  juice,  a  remarkable  circumstance  for  a  Rubiaceous  plant.  It  ap- 
pears that  the  juice  as  it  flows  from  a  wound  is  colorless,  but  that  it  turns 
white  the  instant  it  is  exposed  to  the  air,  and  in  a  few  minutes  changes 
to  red.  Mr.  Moore  announces  the  discovery  in  England  of  Lcutrea  remota 
(Apidium  remotum,  Braun),  a  form  which  has  been  confounded  with 
A.  rigidum  and  which  appears  to  be  as  intermediate  between  A,  spinu- 
losum  and  A,  Filix-mas,  as  A,  rigidum  is  between  the  former  and  A, 
cristatum.  Mr.  Oliver  continues  an  account  of  the  British  Herbarium 
now  forming  for  the  Linnsean  Society ;  and  Mr.  Hogg,  a  note  on  the 
Basa  rubelU  of  Winch.,  giving  evidence  that  it  is  a  mere  variety  of  B. 
Mpinosissima.  a.  o. 

6.  Martitis,  Flora  Brasiliensis. — This  great  work  is  conducted  with 
such  spidt, — now  that  the  distinguished  editor  is  able  to  devote  his  whole 
attention  to  it, — ^that  three  fasciculi  reach  us  at  the  same  moment,  viz. : 

Fasc.  18,  part  3,  is  a  supplement  to  the  Myriaeeas  of  Brazil,  by  Berg, 
of  Berlin.    This  young  botanist  is  thought  to  have  elaborated  the  Amer- 
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ican  forms  of  thia  great  order  in  an  able  manner.  Of  the  many  new 
species  and  varieties  described  in  this  supplement,  the  greater  part  are 
from  the  Brazilian  collection  of  Riedel,  belonging  to  the  Imperial  Bo- 
tanic Garden  of  St  Petersburg,  and  furnished  to  Dr.  Berg  by  Dr.  Re- 
gel,  the  accomplished  curator  of  that  establishment  To  this  is  ap- 
pended a  tabular  view  of  the  geographical  distribution  of  all  the  known 
American  Myrtaeece,  now  amounting  to  1726  species,  of  which  1008  are 
nearly  described  by  Berg  (in  the  Fl.  Brazil.,  and  in  the  Linnsa),  and  696 
are  indigenous  to  the  Brazilian  empire.  The  uses  which  the  plants  of 
the  order  are  known  to  subserve  in  Brazil  are  likewise  ennmerhted.  Of 
fonr  species  the  root,  or  its  bark,  is  used  medicinally :  of  three  species 
the  fibrous  bark  is  turned  to  account,  among  which,  from  that  of  a 
Oouratari  the  natives  of  the  IJapes  make  clothing ;  the  timber  of  Cou- 
ratari  leffaliij — one  of  the  largest  trees  of  tropicjd  Brazil — is  so  highly 
prized  for  a  variety  of  purposes  that  its  wasteful  destruction  is  forbid- 
den by  law,  whence  the  name  pao$  de  ley,  i.  e.  li^na  Ugalia  :  the  leaves 
of  several  species  are  used  medicinally  for  their  aromatic  properties  com- 
bined with  astringency :  the  flower-buds  of  a  Caiyptranthef  are  used  as 
a  substitute  for  the  true  Clove,  which  also  is  cultivated  successfully  in 
Brazil :  the  berries  of  no  less  than  55  species  are  enumerated  as  edible, 
or  some  of  them  medicinal ;  the  most  important  being  the  Guayavas  ; 
five  species  of  Leeythis  and  the  famous  Bertholletia  excel sa  furnish 
amygdaloid  seeds  of  great  richness  and  pleasantness  (Brazil-nuts,  &c.). 
Eecent  extrabrazilan  genera  are  briefly  noted.  Luma  (Bot  U.  S.  Expl. 
Exped.)  is  altogether  overlooked,  and  in  strictness  may  claim  restora- 
tion, when  the  genera  come  to  be  revised  and  considerably  reduced,  as 
they  probably  will  be.  The  three  parts  of  fasc.  18,  composing  the  Myr^ 
tographia  BrasilienM  compose  an  entire  volume,  of  655  pages,  with 
many  plates. 

Fasc.  23,  is  a  continuation  of  the  first  fascicle  (Afusci  and  Lycopodi- 
acta),  and  comprises  the  Ophwylossece,  Maratiiacece,  Osmundacece,  Schi- 
zcsaeecB,  GleichemacecBj  and  Hymenopkyllece,  by  Dr.  Sturm,  of  Nurem- 
bei^,  with  ten  plates.  One  of  these  is  a  fine  illustration  of  the  rare  and 
curious  Ophioylossum  palmaium^ — a  species  which,  by  the  way,  Mr. 
Wright  has  lately  collected  abundantly  in  the  eastern  part  of  Cuba.  Un- 
der the  name  of  0»munda  palustris,  Schrad.,  our  North  American  0. 
speetabiliSf  a  form  of  the  European  O,  reyalis,  is  figured :  it  appears  to 
be  rather  common  in  the  southern  part  of  Brazil.  It  is  interesting  to 
remark  that  both  this  and  two  other  more  specially  North  American 
species,  viz.  O.  cinnamomea  and  Botryehium  Virginicum,  occur  on  the 
one  hand  in  Brazil,  on  the  other  in  the  Himalayas.  The  illustrations  of 
the  JlymenophyllecB  are  nature-printed,  by  the  Vienna  process.  This 
does  better  for  the  fronds — so  delicate  in  this  tribe — than  for  the  fructi- 
fication. 

Fasc  24,  of  215  pages,  with  56  plates,  contains  the  first  part  of  Mr. 
Bentham's  elaboration  of  the  Brazilian  LeyuminoscB,  including  all  the 
PapUionaeece  except  the  DaXbergteoB  and  the  Sophorece.  A  double  plate, 
filled  with  details,  illustrates  the  structure  of  Arackis,  the  generic  char- 
acter of  which,  as  well  as  of  its  allies,  is  remodelled,  conformably  to  the 
observations  of  Dr.  Niesler,  as  recorded  in  this  Journal,  several  years 
ago.    We  perceive  that  the  North  American  species  referred  to  Chato- 
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calyx  (tho  fruit  of  the  ori^nal  Bpocies  being  unknown),  belong  to  the 
allied  and  older  genus  Nisiolia,  Chtetocalyx  Wislixeni^  Gray,  is  the 
same  as  Nusolia  platycarpa^  Benth«  (7.  SchoUii  most  take  the  name  of 
Nissolia  Schoiiu  A.  G. 

6.  J.  D.  Hooker's  Flora  Tavmama^ — ^the  third  and  conduding  part 
of  the  Botany  of  the  Antarctic  Voyage  under  Capt  Ross, — is  now  finished 
in  parts  10  and  11,  issued  by  the  enterprising  publisher,  Lovell  Reeve,  in 
February  last.  The  work  makes  two  large  quarto  Yolumes,  with  200 
colored  plates.  Part  10  concludes  the  Algo!  (by  Dr.  Harvey)  and  con- 
tains tho  Lichenes  (the  foliaceous  ones  by  Mr.  Babington,  the  crustaoeons 
by  Mr.  Mitten),  also  a  series  of  additions  and  corrections  to  the  eariier 
part  of  the  work.  The  letter-press  of  part  11  is  entirely  occupied,  exceptr 
ing  the  key  to  the  genera,  by  the  Introductory  JBesay  upon  the  Botany 
of  Tasmania  and  of  Australia  in  general,  of  128  pages,  which  admirable 
production  may  claim  to  be  regarded  as  the  most  profound  and  far-reach- 
ing discussion  of  the  abstruse  theoretical  questions  bearing  upon  the 
origin  and  distribution  of  species  which  has  ever  been  attempted.  Al- 
though the  literary  composition  bears  some  marks  of  haste,  the  subjectr 
matter  has  been  elaborated  with  great  care,  and  in  a  manner  at  once 
bold,  independent,  and  conscientious,  opening  new  views  and  propounding 
new  problems  of  the  widest  interest  and,  we  may  add,  of  the  utmost  diffi- 
culty. The  more  generally  interesting  portions  of  this  essay  are  repro- 
duc-ed  in  the  present  volume  of  this  Journal.  a.  o. 

7.  Poison  of  Plants  by  Arsenic. — It  may  be  recollected  that  Professor 
Davy  of  Dublin  last  year  reported  to  the  Gardener's  Chronicle  (whence 
extracts  were  transferred  to  our  pages*)  the  results  of  his  experimenti 
which  went  to  show  that  some  plants  might  with  impunity  be  watered 
even  with  a  saturated  aqueous  solution  of  arsenious  acid ;  that  the  plants 
took  up  this  arsenic  and  accumulated  it  in  their  tissues,  to  such  an  ex- 
tent that  traces  of  this  metal  were  discoverable  in  the  bodies  of  animals 
fed  upon  vegetables  so  treated.  These  astonishing  results  naturally 
excited  enquiry.  They  have  now  been  contradicted  in  a  late  number 
of  the  Pharmaceutical  Journal  (as  we  learn  from  the  Gardener's  Chron- 
icle for  March  10)  by  Mr.  Ogston,  an  analytical  and  agricultural  chemist^ 
formerly  a  pupil  of  Prof.  Graham.  Mr.  Ogston  finds  that,  on  watering 
the  ground  around  the  roots  of  some  vigorous  Cabbage  plants,  some 
months  old,  with  a  saturated  solution  of  arsenious  acid,  in  every  trial* 
after  two  doses  at  intervals  of  three  days,  the  plants  died  within  the 
week.  Tho  same  occurred  with  Scotch  Kale,  the  only  other  plant  sub- 
jected to  the  experiment  On  testing  the  dead  plants  arsenic  was  de- 
tected only  in  the  portion  of  the  stem  close  to  the  roots,  and  which 
showed  in  its  darkened  color  the  marks  of  disease.  In  no  case  was  any 
of  the  poison  found  in  the  leaves,  or  in  the  stem  at  more  than  five 
inches  above  the  ground.  Prof.  Davy  also  startled  the  English  agricultu- 
rists and  medical  jurists  by  calling  attention  to  the  fact  that  arsenic 
exists  in  the  commercial  superphosphate  of  lime,  at  least  in  certain 
kinds,  coming  from  the  iron  pyrites  used  in  the  manufacture  of  the  sul- 
phuric acid  employed  in  the  production  of  the  superphosphate,  which 
arsenic,  if  plants  may  accumulate  it  in  their  tissues,  would  be  conveyed 

•  Vol.  xxviii,  p.  448,  1859. 
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to  the  flesh  of  animals  fed  with  turnips  manitred  with  such  superphos- 
phate,  and  so  conveyed  to  the  human  system, — if  not  in  quantity  suffi- 
cient to  poison,  yet  enough  to  account  for  the  presence  of  arsenic  in 
cases  of  death  from  supposed  poisoning.  Mr.  Ogston  now  considers 
the  question  as  to  how  much  arsenic  an  agricultural  crop  (say  of  tur* 
nips)  can  obtain  from  an  ordinary  dressing  of  the  superphosphate  so 
prepared.  '^  Take  a  very  bad  sample  of  pyrites  to  contain  -30  per  cent 
of  arsenic,  and  consider,  as  is  the  case,  that  in  the  manufacture  of  oil 
of  vitriol,  one-half  of  this  is  stopped  by  condensation  in  the  flues;  *15 
per  cent  will  remain  in  relation  to  the  pyrites,  or  about  *10  in  relation 
to  the  manufactured  oil  of  vitriol.  Now  suppose  the  superphosphate 
made  from  this  acid  to  contain  20  per  cent  of  it  as  a  constituent^  and 
that  3  cwt.  are  used  as  a  dressing  per  acre,  there  will  be  added  to  this 
acre  '07  of  a  pound  of  arsenic,  and  this  is  to  be  distributed  among  from 
20  to  25  tons  of  roots,  giving  a  percentage  infinitely  small,  and  in  my 
opinion  relieving  us  from  the  necessity  of  the  smallest  anxiety  on  the 
subject  If,  however,  even  this  quantity  is  objectionable,  the  use  of  the 
Belgian  pyrites,  in  which  I  have  never  found  a  trace  of  arsenic,  would 
obviate  all  difficulty."  a.  g. 

8.  Botanical  Necrology  for  the  year  1859. — ^The  following  are  the  prin- 
cipal names  upon  this  obituary  record  : — Some  of  them  we  have  named 
before  more  briefly. 

C.  A,  Agardh^  Professor  of  Botany  in  the  University  of  Lund,  Sweden, 
from  1812  to  1834,  when  he  became  bishop  of  Carlstad;  a  voluminous 
writer  upon  botanical  and  other  subjects,  especially  upon  Alga^  and  a 
distinguished  and  remarkable  man.  His  earliest  publication,  a  thesis 
upon  the  Carices  of  Scania,  was  published  in  the  year  1806.  He  died 
on  the  28th  of  January,  1859  at  the  age  of  75  years.  He  was  succeeded 
in  his  professorship  by  his  son  0.  A.  Agardh,  the  distinguished  algologist. 

Arthur  Menfr^y  Professor  of  Botany  in  King^s  College,  London.  The 
death,  after  a  short  illness,  on  the  7th  of  September  last,  of  this  amiable 
man  and  excellent  vegetable  anatomist,  at  the  eaHy  age  of  39  years,  has 
has  already  been  recorded  in  this  Journal,  (vol.  28,  p.  443).  In  his  field 
of  research  and  in  his  knowledge  of  the  literature  of  the  subject,  espe- 
cially that  of  the  Germans,  he  had  no  rival  in  Great  Britain,  and  his 
death  is  deeply  felt. 

Dr.  Thomas  Horsfield^  bom  in  Pennsylvania,  after  completing  his 
medical  studies  in  Philadelphia  he  passed  sixteen  years  in  Java  and  the 
adjacent  islands,  in  the  service  of  the  government,  devoting  much  of  his 
time  to  botanical  and  zoological  researches ;  and  the  long  remainder  in  a 
responsible  position  at  the  India  House,  in  London.  A  selection  only  of 
his  botanical  collections  was  published  by  Mr.  Brown  and  Mr.  Bennett, 
uoder  the  title  of  Plantm  Javanka  RarioreSy  etc. — a  most  important 
work.  Dr.  Horsfield  died,  on  the  14th  of  July  last,  in  the  86th  year  of 
his  age. 

A.  L,  S,  L^eunej  a  venerable  Belgian  botanist,  died  at  Yerviers^  at  the 
Terj  close  of  the  year  1S58,  in  the  80th  year  of  his  age. 

Thomas  NutUUly  bom  at  Settle,  in  the  West  Riding  of  Yorkshire,  in 
the  year  1784,  may  yet  be  reckoned  as  one  of  our  own  American  botan- 
ists, since  he  came  to  the  United  States  when  only  22  years  of  age,  and 
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made  here  his  whole  scientific  career.  He  returned  indeed  to  his  native 
land  in  the  year  1842,  and  took  possession  of  a  handsome  estate  be- 
queathed by  his  uncle,  where  he  indulged  his  fondness  for  horticulture ; 
but  his  only  botanical  publication  in  these  later  years  was  made  at  Phila- 
delphia, and  elaborated  during  a  visit  to  this  country  in  1852.  Hia 
writings  are  intimately  connected  with  the  history  of  North  American 
Botany,  and  his  personal  biography  is  very  interesting.  A  full  account 
of  these  is  given  by  Mr.  Durand,  in  an  excellent  address  delivered  to  the 
Philadelphia  Academy  of  Natural  Sciences,  and  in  an  article  by  Mr. 
Meehan  in  his  Gardener's  Monthly  for  January,  1860.  A  critical  esti- 
mate of  Mr.  Nuttairs  contributions  to  science  must  be  deferred  to  another 
occasion.  He  died  at  his  residence,  Nutgrove,  near  Preston,  Lancashire, 
on  the  10th  of  September  last,  aged  76  years.  a.  o. 

2^LO0I0AL  NOTIOIS.^ 

1.  A  trip  to  Beaufort^  N,  Carolina;  by  Wm.  Stimpson,  M.D. — ^The 
vicinity  of  C3ape  Hatteras,  the  most  projecting  point  of  our  coast  south  of 
New  York,  has  a  peculiar  interest  for  the  student  of  zoology.  This  cape, 
which  divides  the  Areniferous  region*  into  two  nearly  equal  parts,  the 
Virginian  and  Carolinian  provinces,  is  remarkable  for  the  exhibition  of  a 
fauna  more  tropical  in  character  than  that  of  either  of  these  provinces,  as 
will  be  shown  below.  This  is  an  evident  result  of  its  proximity  to  the 
Gulf  Stream,  the  warm  waters  of  which  are  even  said  to  be  deflected 
directly  upon  the  Cape  after  violent  southeast  gales. 

Beaufort,  N.  C,  which  lies  several  miles  WSW  from  the  Cape,  in  lati- 
tude 35^  N.  is  the  only  convenient  point  of  departure  for  explorations  in 
the  waters  of  the  vicinity.  Some  account  of  the  zoological  richness  of 
this  locality  was  kindly  communicated  to  me  by  Capt  J.D.  Kurtz,  U.S.  A., 
and  influenced  by  a  desire  of  completing  a  catalogue  of  the  shells  of  our 
Atlantic  shores,  and  particularly  of  procuring  and  examining  a  species  of 
lAnyula  said  to  be  found  on  the  southern  coast,  I  undertook  its  explora- 
tion in  the  month  of  March  last,  in  company  with  my  friend  Mr. 
Theodore  Gill.  The  harbor  of  Beaufort  is  situated  at  one  of  the  southern 
outlets  of  Pamlico  Sound,  where  it  joins  Bogue  Sound.'  It  is  shallow  and 
much  obstructed  by  extensive  shoals.  Centre-board  boats  only  can  ba 
used,  except  in  the  deeper  channels,  which  are  mostly  narrow.  The  bot- 
tom is  generally  sandy,  but  that  of  the  deep  channels  is  shelly,  and  that 
of  the  shallower  channels  often  muddy.  Outside  the  harbor  and  off  the 
coast,  the  depth  never  exceeds  eight  fathoms  within  a  few  miles  of  the 
land,  with  a  variable  bottom,  sometimes  "  sticky  **  or  clayey.  These 
bottoms  were  all  pretty  thoroughly  raked  with  the  dredges.  The  beaches 
wene  also  examined  for  those  bivalve  shells  which  perforate  the  sand  to  a 

*  The  eastern  coast  of  the  UDited  States  may  be  conveniently  divided  into  thres 
regions,  viz.— the  RupiferouR,  Areniferous,  and  Corallifprous,  named  from  the  cbar 
acter  of  the  shores.  The  Rupifemua  or  rocW  region  extends  from  our  northern  limit 
to  Cape  Cod,  or  Long  lalAnd.  The  Areniferous  or  sandy  region, — in  whidi  tbert 
are  no  rocks  whatever  and  scarce  even  a  pebble  except  where  human  agency  has 
been  at  work— reaches  from  Long  Island  to  North  Florida.  The  Coralliferoos  legioo 
is  characterised  bjr  the  presence  of  reef-coral,  and  includes  the  peninsular  of  Florida. 
Each  of  these  regions  has  its  peculiar  fauna,  the  distinctness  of  which,  enhanced  br 
the  two  great  causes  of  difference  of  latitude  and  diversity  of  ground,  is  too  well 
known  to  require  filrther  comment  here. 
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depth  beyond  the  reach  of  the  dredge  and  are  only  exposed  by  the  erod- 
ing action  of  the  breakers  during  heavy  storms.  In  following  these 
beaches  we  observed  a  decided  increase  of  the  tropical  character  in  the 
shells  as  we  proceeded  eastward  toward  the  Cape. 

In  order  to  show  the  character  of  the  fauna  and  the  results  of  our 
explorations  I  have  given  below  a  catalogue  of  the  Mollnsca  and  higher 
Crustacea  which  occurred  during  our  short  stay,  which  seems  to  be  the 
most  concise  and  satisfactory  method.  A  few  prefatory  remarks  of  a 
general  character  will  not  be  out  of  place.  Geologists  will  be  interested 
to  notice  the  occrrence  of  several  species  hitherto  known  only  as  Tertiary 
fossils,  such  as  species  of  Axinaea,  Lucina^  Astarte,  Amphidesmay  Telli- 
dora,  Myalinay  Panopaea^  JSntalis,  and  Colutnhella,  These  were  found 
either  alive  or  in  such  condition  as  showed  them  to  be  recent  shells, 
which  would  doubtless  have  been  found  alive  upon  further  search.  The 
occurrence  of  Jifyalina  subovata  is  interesting,  although  our  specimens  of 
this  species,  as  of  AmphimesTna  constricta,  are  not  certainly  recent,  being 
only  single  valves.  Of  the  beautiful  Tellidora  lunulata  we  obtained 
several  living  examples,  some  attaining  a  length  of  nearly  two  inches. 
Among  the  shells  of  a  tropical  character  several  species  will  be  noticed 
which  have  not  hitherto  been  found  north  of  the  West  Indies,  and  do 
not  exist  upon  the  South  Carolina  coast.  The  large  Cassis  to  which  we 
have  applied  the  name  0,  cameo  is  identical  with  the  common  cameo- 
shell  of  the  Bahamas,  which  usually  figures  in  collections  under  the  name 
of  C.  madagascarensis.  Of  this  we  obtained  several  fine  specimens  on  the 
beaches,  none  living  however. 

In  the  following  catalogues  all  species  of  which  the  identifications  is  at 
all  doubtful  are  indicated  by  the  mark  of  interrogation. 


C  vnthia  vlttata. 
Mol^la    spw 
Ascidia    sp.  * 
Lingula  pyraraidata. 
Anomia  ephippium. 
Ostrea  vii^nmna. 
"      equestris. 
Flicatula  depressa. 

Bp. 
Ximaseabrat 

«      sp. 
Pecten  dislocatus. 
**      concentricos. 
**     Dodosus. 
AziniBa  charlestoDensis. 

ep. 
Area  Holmesii. 

**    americana. 

**    cselata. 

•*    lienosa. 

**    no®  I 

"    pooderosa. 

**  iDcongnia. 
Kocnla  proxima. 
Yoldia  umatula. 
liflda  acuta. 


Mollusca. 

Pinna  sqaamoeissima. 

"     carulinensia. 
Avicula  atlantica. 
Modiolaria  lateralis. 
Hodiola  plicatula. 

**        americana. 

"        tulipal 
Mytilns  edulis. 

"      cubitus. 
Cbama  arcinella. 

"      macropbylla. 
Cardiam  magaum. 

**        isocardia. 

•*        muHcatum. 
Liocardium  serrntum. 
MortonL 
Lncina  crenalata. 

"      cribraria  f 

"      edentula. 

"      itrijplla. 
Felania  sp. 

Diplodontal  punctata. 
LeptoD  lepidum. 
Astarte  lunulata. 

"      undulatat 
Oardita  tridentata. 


Mercenaria  violacea. 
MortoDl 
•Dotata. 
Trigona  sp. 
Venus  rugosa  t 
Chione  cancellafca. 

"      pygmaea  I 
Callista  gigantea. 

"       maculata. 
Dosinia  di8cu<t. 
Ludnopsis  sp. 

n.  sp. 
Petricola  plioIadiformSs. 
RaSta  canalicukta. 

**      lineata. 
Mactra  oblonga. 

**      simili^. 

**      lateniHK. 
Donaz  variabilis. 
Cumingia  tellinoides. 
Semele  orbioulata. 

**       reticulata  t 
Amphidesma  constricts, 
A  bra  asqualis. 
Tellina  altemata. 

*<      faustaf 
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Tellina  polita. 

*•      tenera. 

"      T(  reicolor  t 

"      tenta. 

"      iris. 

**      constricta. 

-      Bp. 

**      n.sp. 
Btrigilla  carnaria. 

**       flexuosa. 
Tellidora  lunulata. 
Solen  ensid  t 

"     yiridiii. 
BUiquaria  ffibba. 
"        bident. 
Solenomya  velum. 
Mya  arenaria. 
Corbula  contracta. 
Myalina  suborata,  Gbn. 
Panopsea  americaoa. 
Sazicava  dtstorta. 
Oastrochsna  sp. 
Lyonsia  hyalina. 

•*       spj 
Pandora  trilineata. 
Pbolas  costata. 

"      truncata. 
Pholadidea  caneifbrmis. 
Teredo  up. 
Polyccra  Bp. 
Actinodoris  ?  sp. 
Utriculus  caDaliculatua. 
Bulla  Bolitaria. 
Tomutella  puncto-striata. 


Libinia  canaliculata. 
Pelia  mutica. 
Lept(»podia  calcarata. 
Cryptopodia  granulata. 
Cancer  iironitus. 
Menippe  unercenaria. 
Panupeus  Herbstii. 
Pilurunus  aculeatus. 
Platyonichus  ocellatut. 
Lupa  liastata. 

•*     Gibbesii. 

"     spinimana. 
Oelasiuius  pugilator. 


Chiton  apiculatns. 
Entnlis  pliocena. 
Dentalium  sp. 
Crepidula  uiiguiformis. 
**         fomicata. 

"         oonvexa. 
Clypidella  pasiula. 
Fissuriflla  altemata. 
Zizyphinus  sp. 
Turbo  crcnulatns. 
Littorina  irrorata. 
Scalaria  HumpbreyiiL 

**       turbinata. 

**       lineata. 

"       novangliiet 

**       multistriata. 
Solarinm  granulatam. 
Vermettts  radicula. 
Cerithium  sp. 
Bittium  nigrum  t 

"       OreeniL 

-       sp. 
Triforts  nigrocinctns. 
Odostomia  Mminuda. 
«'         impressa. 
Turbonilla  interrupta. 
sp. 
**         sp. 
Obelisctts  crenulatoa. 
Eulima  oleacea. 
Catinus  perspectivos. 
Katica  pustilU. 
Keverita  duplicata. 
Voiva  unipLicata. 

Crustacea  Deeapoda. 

Ocypoda  arenaria. 
Pinnotheres  ostreum. 

**  maculatus. 

Pinniza  cylindrica. 

*'       sayana. 

**       chietnpterana. 
PcrBephona  punctata. 
Lilbadia  cariosa. 
Hepatus  decorus. 
Calappa  ninrmorata. 
Porcellana  ooellata. 
"         sociata. 
Euceramufl  prcelongua. 


Plenrotoina  cernia. 
Uangelia  rubella. 

filiformis^jabfoiciL 
Oliva  litterata. 
Olivella  mutica. 
Columbella  orara. 
"  omata. 

**  luoata. 

**  n.  sp. 

Dolium  galea. 
Bemicassis  granolosa. 
Cassis  cameo,  Sim, 
Purpura  floridana. 
Mures  spinicostatQi. 
Nasaa  oWleta. 
*      trivittata. 
.  «•      ▼ibex. 

"      ambiguat 
Cerithiopsis  terebralii, 

tn.8p. 
Acus  dislocatua. 
**     concavQs. 
Basyoon  pyrum. 

**        canalicnUtimi. 
**       carica. 
"        perversum. 
Cancellarta  reticulata. 
Faaeiolaria  gigantea. 
tuiipa. 
**  distana. 

Ranella  caudata. 
Strombus  alatui. 


Hippa  talpoida. 
Lepidops  scutellata. 
Eupagurus  pollicaria. 

"         longicarpoa. 

**  annulipes. 

Callianassa  major. 
Crangon  septemspinosm. 
Alplieus  interraeilius. 
Virbius  pleuracantliua. 
Palcemonopsis  carolinua. 
Penieus  brasiliensia. 
**      constrictus. 


la  the  collection  roade  at  Beaufort  and  now  deposited  in  the  Smithso- 
nian Institution  a  considerable  number  of  new  genera  and  species  occur. 
We  add  descriptions  of  two  of  the  most  interesting. 

LiNOULA  PYRAMiDATA.  Shell  green ish-whitc,  elongated-ovate,  convex, 
regularly  tapering  from  the  middle  to  the  summit  with  an  outline  very 
slightly  convex;  also  a  little  tapering  toward  the  extremity,  which  is  less 
than  two-thirds  as  wide  as  the  middle,  and  subtruncate  with  broadly 
rounded  corners.  Surface  smooth  and  glossy;  lines  of  increment  inoon- 
spicuous,  but  sufficiently  distinct  near  the  margins;  two  or  three  of  them 
however  at  irregular  intervals  sometimes  projecting  more  strongly,  indi- 
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eating  epochs  in  the  growth  of  the  shell.  Marginal  setas  of  the  mantle 
well  developed,  those  on  either  side  at  the  extremity  longer  than  the  rest, 
equalling  in  length  one-third  the  width  of  the  shell.  There  are  two  black 
spots  on  the  margin  of  the  mantle  at  the  extremity.  Peduncle  in  life 
three  times  as  long  as  the  shell,  thick,  (one-third  width  of  the  shell,)  at  its 
point  of  attachment,  bat  rapidly  tapering  and  becoming  very  slender  and 
hyaline,  with  an  opaque  axis  or  central  cord ;  extremity  glutinous  and 
covered  with  adhering  sand.  Length  of  the  animal  8*6 ;  length  of  shell* 
0-92 ;  width  of  shell  at  the  middle  0*35 ;  at  extremity,  0*21 ;  half  way 
between  middle  and  summit,  0*26  inch. 

This  animal  was  found  imbedded  in  the  weedy  sand  at  low  water 
mark,  on  the  occasion  of  one  of  the  extraordinarily  low  tides  which  occur 
at  the  equinox.  It  lives  in  a  perpendicular  position  with  its  peduncle 
deeply  penetrating  the  sand,  and  its  shell  scarcely  projecting  above  the 
surface  at  its  extremity.  When  drawn  out  and  placed  in  a  vessel  of  sea- 
water  it  showed  its  uneasiness  by  snake-like  gyrations  of  the  peduncle, 
which,  far  from  being  a  simple  stem  for  attachment,  is  a  powerful  mus- 
cular organ,  filling  the  (unction  of  the  foot  of  the  Lamellibranchiata.  Mr. 
Peale  informs  me  that  this  part  in  the  lAngula  anatina  forms  a  favorite 
article  of  food  among  the  Fiji  Islanders.  Our  Lingula  appears  to  be  not 
uncommon  near  Beaufort,  as  several  specimens  were  found  during  a 
single  retreat  of  the  tide.  It  is  interesting  as  being  the  first  species*  of 
this  most  ancient  genus  described  from  Uie  Atlantic  ocean.  The  other 
recent  species,  ten  in  number,  are  all  inhabitants  of  the  Pacific. 

EccERAMUs,  nov.  gen.  fam.  Forcellanidae,  Body  subcylindrical. 
Carapax  elongate-subrectangular,  twice  as  long  as  broad ;  sides  parallel. 
Front  prominent,  tridentate.  Eyes  minute,  longitudinal,  projecting  a 
little  beyond  the  orbits  which  are  very  incomplete,  consisting  only  of  the 
concave  superior  margin.  Antennuln  placed  immediately  beneath  the 
eyes ;  peduncle  anterioriy  bidentate.  Antennie  large ;  mobile  part  nearly 
ais  long  as  the  carapax  and  arising  from  the  inner  or  superior  side  of  the 
small  coxal  joint,  thus  being  in  contact  with  the  eve  at  base.  The  outer 
inaxillipeds  are  of  the  form  usual  in  Porcellana,  but  the  sternal  piece  to 
which  they  are  attached  is  very  lar^,  nearly  as  long  as  broad,  triangular 
in  fronts  and  truncate  behind.  Chelipeds  small,  subcylindrical,  much 
shorter  than  the  carapax ;  hands  weak.  Ambulatory  feet  subcylindri6al ; 
dactyli  curved,  setose,  nearly  as  long  as  penult  joint.  Abdomen  narrow, 
particularly  in  the  males ;  appendages  as  in  Porcellana. 

This  aberrant  type  should  be  referred  to  the  Porcellanidea,  notwith* 
standing  its  greatly  elongated  form,  which  would  lead  one  to  refer  it  at 
first  sight  to  Uie  Hippidse  or  Raninidea. 

EucBEAMUs  piLALONOUS.  Carapax  regularly  curved  like  a  segment  of 
a  cylinder,  above  glabrous,  and  minutely  striated  transversely ;  striae  curved 
forward  at  the  sides.  Inter-orbital  front  one-third  the  width  of  the  cara- 
pax, tridendate,  teeth  slender,  pointed,  median  longest  Hands  externally 
scabrous,  or  small-tuberculose  and  setose ;  fingers  as  long  as  the  palm  and 
not  gaping.  Ambulatory  feet  of  the  second  and  third  pairs  as  long  as 
the  chelipeds ;  those  of  the  first  pair  smaller.  Length  about  three-fourths 
of  an  inch.    Dredged  on  shelly  ground  in  4  to  8  &thoms« 

*  We  understand  thai  there  is  a  spedmen  of  Lingula  from  the  oosst  of  Sooth 
Carolina  in  poBsessioD  of  Prof.  Agassis.  Not  having  scoess  to  this  specimen,  we  sre 
unable  to  lay  whether  it  be  identical  with  ours  or  not 
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IV.  METEOROLOGY  AND  ASTRONOMY. 

1.  Abstract  of  Meteorological  Observations,  made  during  the  year  1859 
— with  the  average  of  seven  years — at  Sacramento,  Cal.,  lat  38°  34'  41", 
long.  121*  20'  44";  by  Thomas  M.  Logan,  M.D. 
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General  Remark. — ^The  climatic  feature  of  predominant  interest  in 
California  lies  in  the  rains  of  winter,  ivbicb,  although  thej  fwll  in  the 
early  part  of  the  present  season  in  ample  abundance  for  agricultural  pur- 
poses, nevertheless,  in  their  subsequent  diminution,  confirm  the  opinion 
expressed  bj  us  in  former  remarks,  that  the  cultivator  of  the  earth  cannot 
depend  with  any  certainty  upon  them  alone,  but  must  be  prepared  to 
supply  their  deficiency,  whenever  it  occurs,  by  irrigation — for  which  ex- 
pedient no  other  country,  perhaps,  is  better  adapted,  both  as  regards  soil 
and  climate,  as  well  as  facilities  of  commanding  water. 

2.  Daylight  Meteor  of  Nov.  Ibth,  1859. — Of  this  remarkable  body 
Professor  Loomis  has  already  published  an  interesting  account  at  p. 
137  and  298  of  this  volume.  The  meteor  being  one  of  the  most  brilliant 
on  record  deserves  the  fullest  possible  investigation,  and  we  are  glad  to 
find  in  the  Journal  of  the  Franklin  Institute  of  Philadelphia,  for  March 
and  April,  a  valuable  paper  thereon  by  Mr.  Benj.  V.  Marsh  of  that  city, 
giving  an  extensive  series  of  observations  which  he  has  collected,  together 
with  his  deductions  therefrom. 

The  meteor  was  seen  in  full  sunshine,  as  a  large  ball  of  fire,  from 
Salem,  Mass.,  to  Petersburg,  Va.  Its  path  was  probably  inclined  to 
the  vertical  about  35°,  and  the  direction  of  its  motion  was  nearly  west 
Its  velocity  was  very  great,  perhaps  full  30  miles  per  second,  and  the 
meteor  appears  to  have  become  luminous  when  more  than  100  miles 
above  the  earth.  During  its  brief  passage  of  two  or  three  seconds,  it 
exploded  several  times,  with  reports  which  were  loud  and  violent  These 
reports  or  detonations  made  two  series,  the  whole  occupying  only  half  a 
second  of  time,  the  individual  sounds  being  distinguishable  because  of  the 
different  distances  they  had  to  travel  to  reach  the  ear.  The  column  of 
smoke  resulting  from  the  explosions  was  nearly  a  thousand  feet  in  diame- 
ter, and  its  base  was  vertical  about  four  miles  north  of  Dennisville,  N.  J. 
The  immense  volume  of  smoke  or  substance  of  the  meteor,  dissipated  by 
its  excessive  heat,  shows  that  the  body  was  of  very  considerable  magni- 
tude. The  meteor's  path  would  strike  tlie  earth  near  Hughesville,  on  the 
northwestern  boundary  of  Cape  May  County,  N.  J.,  in  which  vicinity,  or 
a  few  miles  further  west,  it  is  probable  that  fragments  may  yet  be  found.. 
Will  nobody  look  for  them  ? 

V.  MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Probable  Origin  of  Flint  Nodules  in  Chalk,— Dk.  G.  C.  Walltcw, 
Surgeon  in  the  Indian  army,  has  published  (in  the  Quart.  Jour.  Micro^ 
scopical  Sci.,  No.  xxx,  p.  36)  an  interesting  paper  on  the  siliceous  organ- 
isms found  in  the  digestive  cavities  of  Salpae — embracing  under  this 
bead  the  whole  molluscoid  tribes  that  frequent  the  open  sea  in  shoals 
•  and  live  upon  the  microscopic  organisms  it  contains.  These  creatures 
are  in  their  turn  the  food  of  whales.  In  the  digestive  cavities  of  the 
Salpse  the  siliceous  shields  of  Diatomacese,  <fec.,  are  freed  of  all  or  nearly 
all  their  soft  portions,  and  these  minute  organisms  aggregate  into  masses 
which  in  the  whales  are  further  aggregated  and  in  the  form  of  coprolites 
M\  in  vast  numbers  upon  the  pulpy  cretaceous  strata  of  Foraroiniferaet«  <fec., 
now  known  to  form  the  bottom  of  the  ocean  in  many  places,  imbedding 
themselves  there  as  nodules  similar  to,  certainly,  if  not  identical  with, 
the  flint  nodules  in  the  Chalk. 
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f.  New  form  of  Compreuor /or  use  with  the  Mieroseope^  (in  a  letter  to 
Prof.  G.  C.  Schjeffee). — My  Dear  Sir, — At  your  request  I  enclose  a 
sketch  of  the  little  instrument  that  I  use  as  a  substitute  for  the  ordinary 
compressor,  in  mounting  objects  for  the  microscope. 

The  frame  a, 
is  made  from  one 
piece    of   hard 
brass,    possess- 
ing     sufficient 
elasticity  for  the 
purpose, — held 
in  place  and  ad- 
justed   by   the 
milled  nut   on 
the     screw     6. 
This   screw    is 
firmly     riveted 
in  the  frame  at  a,  and  plays  freely  in  a  slot  at  6.    The  swinging  tripod, 
(also  cut'  from  one  piece,)  is  loosely  riveted  to  the  bent  end  of  the  frame 
as  shown  in  section  at  /,  having  sufficient  play  in  the  collar  to  adjust 
itself  to  any  inequality  in  the  slide  or  the  cover. 

The  centre  of  the  frame,  at  c,  under  the  tripod,  is  pierced  with  a  hole 
of  sufficient  size  to  see  the  object  to  be  mounted,  so  that  the  pressure  from 
the  screw  can  be  adjusted  without  injury  to  the  object  The  sketch 
shows  a  slide,  d^  and  cover,  #,  in  place. 

For  mounting  objects  dry,  or  for  covering  cells  I  find  it  useful  as  it 
enables  me  to  hold  the  cover  securely  while  I  have  access  to  its  entire 
edge,  and  can  turn  it  in  every  direction  to  apply  the  cement.  For 
mounting  objects  in  balsam  which  require  very  thin  covers,  say  -01  to  *005 
of  an  inch,  such  as  the  silicious  epidermis  of  plants  and  other  test  objects,  I 
add  to  the  pierced  hole  in  the  frame  a  circular  shield  of  glass,  a  little  leas 
in  diameter  than  the  cover,  and  of  the  tliickness  of  an  ordinary  slide, 
imbedding  but  a  small  portion  of  its  thickness  in  the  brass.  Then,  after 
placing  the  cover  on  the  balsam,  and  spreading  it  by  heat,  I  put  the  slide 
cover  down  in  the  frame,  and  apply  a  pressure  to  drive  ofi"  the  superfluous 
balsam.  The  raised  surface  of  the  glass  shield,  keeps  the  exudrng  balsam 
from  the  frame,  and  at  the  same  time  prevents  any  bulging  of  the  thin 
fflass  at  the  centre.  Dried  in  this  way,  under  pressure,  it  is  easily  taken 
m>m  the  frame  and  cleaned.  I  have  found  it  a  very  sinorple  and  satisfac- 
tory way  of  perfecting  the  mounting  of  difficult  test  objects. 

Other  modifications  of  this  little  instrument  will  readily  sugest  them- 
selves to  you.  It  is,  to  me,  a  great  convenience  to  have  a  dozen  of  them 
at  hand,  of  various  sizes,  as  I  can  thus  get  my  slides  thorougjily  seasoned 
under  a  perfectly  uniform  pressure — and  I  can  have  twenty  of  them  made 
for  the  cost  of  one  English  compressor. 

My  friend,  Mr.  McAllister,  Optician,  728  Chestnut  St,  Philadelphia, 
made  tliem  for  me  from  a  drawing,  very  neatly  and  accurately,  at  seven 
dollars  and  fifty  cents  per  dozen  (t^i^). 

Very  truly,  your  friend,  S.  Mobtom  Cljlbk, 

Washington,  Jan.  4tb,  180a 
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3.  On  Contraction  of  the  Muscles^  induced  hy  Contact  with  Bodia  in 
Vibration;  hy  O.  N.  Kood,  Professor  of  Chemietry  in  Troy  University. — 
Some  time  since,  vrhen  giinding  a  slide  for  microscopic  purposes,  as  the 
strip  from  time  to  time  accidentally  came  into  vibration,  1  experienced,  in 
the  hand  liolding  it,  a  numbness,  and,  at  times,  an  absolute  inability  to 
relax  the  grasp.  It  seemed  as  though  an  involuntary  contraction  of  the 
znuRclen  had  been  effected  by  the  vibratory  action. 

For  the  examination  of  this  matter,  the  apparatus  seen  in  the  woodcut 
^         ^  ^  was  devise<l :  b  is  made  to  re- 

—   ^  r ,  *    _   «  Yolve  at  a  rate  of  from  60  to 

60  revolutions  per  second ;  r  r 
is  a  rod  of  iron  placed  excen- 
trically  and  to  that  the  dis- 
tance ra  is  equal  to  -^th  of  an 
inch.  To  protect  Uie  hand 
from  blisters,  the  brass  tube  t  encloses  the  rod,  fitting  it  very  loosely. 

When  the  hand  is  laid  on  this  sheath,  the  rate  of  rotation  being  be- 
tween 40  and  60  revolutions  per  second,  a  feeling  of  numbness  is  first 
perceived  ;  the  muscles  involuntarily  contract  with  considerable  force, 
and  the  hand  grasps  the  sheath  tightly..  As  long  as  this  rate  of  revolu- 
tion is  kept  up,  it  is  almost  impossible,  by  an  effort  of  the  will,  to  relax 
the  grasp,  just  as  is  the  case  with  the  electro-magnetic  machine  employed 
for  medical  purposes.  The  sensations,  indeed,  resemble  those  occasioned 
by  the  use  of  this  apparatus,  and  usually  extended  as  hitrh  as  the  elbows. 
At  the  termination  of  these  experiment<i  no  particular  inconvenience  was 
experienced,  although  the  sensations  produced  by  the  higher  rates  of 
vibration  were  painful. 

Experiments  were  made  on  different  parts  of  the  arm  and  hand.  Tho 
results  obtained  differed  in  degree  rather  than  in  kind. 

ITie  resemblance  of  the  symptoms  and  sensations  produced  by  elec- 
tricity and  mei'.hanical  vibration,  is  a^  least  singular,  and  may  eventually 
throw  some  light  on  the  method  in  which  electricity  causes  contractions 
in  the  muscles. 
Tn>y  University,  Feb.  8d,  1860. 

4.  Larpe  Object- Olase, — Messrs.  A  Ivan  Clark  &  Sons,  of  Boston,  have 
completed  on  their  own  account,  an  object-glass  with  a  focal  distance  of 
sixteen  feet,  and  clear  aperture  of  twelve  inches.  It  has  a  nice  defining 
power,  and  Mimas,  the  nearer  satellite  of  Saturn,  was  seen  with  it  Feb. 
14th  and  March  2d  and  4th. 

6.  Boyden  Premium, — Urtah  A.  Boyden,  Esq.,  of  Boston,  Mass.,  has. 
deposited  with  the  Franklin  Institute,  Philad.,  tho  sum  of  one  thousand 
dollars,  to  be  awarded  as  a  Premium  to  "any  resident  of  North  America, 
vho  shall  determine  by  experiment  whether  all  rays  of  light,  and  other 
physical  rays,  are,  or  are  not  transmitted  with  tlie  same  A'elocity." 

The  conditions  are  given  in  an  advertisement  at  the  end  of  this  Number. 
6.  Geological  Survey  of  California, — We  learn  that  a  bill  for  secur- 
ing the  geological  survey  of  California  is  now  under  consirleration  and 
if  not  so  already,  is  likely  soon  to  become  a  Law.  So  important  an  act 
must  meet  with  the  approval  of  every  one  interested  in  the  material 
prosperity  of  the  golden  state  :  while  science  has  much  to  expect  every 
way  from  the  proper  discharge  of  such  a  commission. 

iCCOND  SERIES,  Vor.  XXIX,  N».  ^7.    MAY,  18S0. 
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Book  19'oaon.— 

7.  Elements  of  Chemical  Phyties;  by  Josiah  P.  Cookx,  Jr.,  Enring  Pro- 
fessor of  Chemistry  and  Mineralogy  iu  Harvard  University.  8?o.  pp.  739. 
Boston,  Little,  Brown  and  Company,  I860.— -We  cannot  state  the  nature 
and  scope  of  this  importiist  contriUution  to  our  scientific  literature  better 
than  by  quoting  the  following  paragraphs  from  the  Author's  pre&oe. 

**  The  history  of  Chemistry  as  an  exact  science  may  be  said  to  date  from 
Lavoisier,  who  first  used  the  balance  in  investigating  chemical  phenomena, 
and  the  progress  of  the  science  since  his  time  has  been  owing,  in  a  great 
measure,  to  the  improvements  which  have  been  made  in  the  processes  of 
weighing  and  measuring  small  quantities  of  matter.  These  processes  are 
BOW  the  chief  instruments  in  the  hands  of  the  chemical  investigator,  and  it  is 
evidently  essential  that  he  should  be  familiar  with  the  causes  of  error  to 
which  they  are  liable,  and  should  he  able  to  determine  the  degree  of  accuracy 
of  which  they  are  capable.  All  this,  however,  requires  a  theoretical  knowl- 
edge of  the  principles  which  the  processes  involve,  and  a  chemical  investi- 
gator who,  without  it,  relies  on  mere  empirical  rules,  m-iII  be  exposed  to  con- 
stant em>r.  This  volume  is  intended  to  furnish  a  full  development  of  these 
principles,  and  it  is  hoped  that  it  will  serve  to  advance  the  study  of  chemtstiy 
in  the  colleges  of  this  country.  In  order  to  adapt  the  work  to  the  purposes  m 
instruction,  it  has  been  prepared  on  a  strictly  inductive  method  throughout; 
and  a  student  who  has  acquired  an  elementair  knowledge  of  mathematics  will 
:be  able  to  follow  the  course  of  reasoning  without  difficulty.  So  much  of  the 
subject-matter  of  mechanics  has  been  given  at  the  beginning  of  this  volume 
as  was  necessary  to  secure  this  object ;  and  for  the  same  reason,  each  chapter 
is  followed  by  a  large  number  of  problems,  which  are  calculated,  not  only  to 
jtest  the  knowledge  of  the  student,  but  also  to  extend  and  apply  the  principles 
discussed  in  the  work.  Regarding  a  knowledge  of  methods  and  principles  as 
the  primary  object  in  a  course  of  scientific  instruction,  the  author  has  devel- 
.oped  several  of  the  .subjects  to  a  neater  extent  than  is  usual  in  eleoientary 
works,  solely  for  the  purpose  of  illustrating  the  processes  and  the  logic  of 
^physical  research.  Thus,  the  means  of  measuring  temperature  and  the  de- 
fects of  .tiie  mercurial  thermometer  have  been  described  at  length,  in  order  to 
show  how  rapidly  the  difficulties  multiply  when  we  attempt  to  push  scientific 
observations  beyond  a  limited  degree  of  accuracy;  so  also  the  history  of 
Mariotte*s  law  has  been  given  in  detail,  for  the  purpose  of  illustrating  the  na- 
ture of  a  physical  law,  and  the  limitations  to  which  all  laws  are  more  or  less 
liable ;  tlie  condition  of  salts  whe^  in  solution,  and  the  nature  of  supersatu- 
rated solutions,  have  in  like  manner  been  fully  discussed  as  examples  of  scien- 
,tific  theories ;  and,  lastly,  the  method  of  representing  physical  phenomena  by 
empirical  formulas  and  curves,  which  are  the  preliminary  substitutes  for  laws, 
.has  been  illustrated  in  connection  wkh  Regnault's  experiments  on  the  tension 
,of  aqueous  vapor." 

After  advising  the.student  to  study  the  details  of  science  from  original 
memoirs  rather  than  from  digests,  and  enumerating  the  chief  sources 
from  which  he  has  drawn  Jiis  facta  and  illustrations,  the  Author  announces 
jiis  design  of  following  the  present  volume  with  two  others. 

**  Although  the  present  volume  is  a  complete  treatise  in  itself  of  the  princi- 
ples involved  in  the  processes  of  weighing  and  measuring,  it  is  also  intended 
as  the  first  volume  of  an  extended  work  on  the  Philosophy  of  Chemistry.  The 
.arrangement  of  the  chapters  and  sections  jias  been  adopted  with  this  view, 
And  the  inductive  method  begun  in  this  volume  will  be  extended  through  the 
whole  work.  The  second  volume  will  treat  of  the  theory  of  Light  in  its  rela- 
.tionio  CrysUiUography  (including  Mathematical  Crystallography),  and  also  of 
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Electricity  in  its  relations  to  Chemistiy.  The  third  and  last  Tolurae  will  be  on 
Stoichiometry  arid  the  principles  of  Chemical  Classification.  This  volume  is 
now  in  prepacation,  ana  will  be  published  next." 

We  have  read,  or  studied,  the  lar^r  portion  of  Prof.  Cookers  present 
Folume,  with,  care,  and,,  are  happy  to  add,  with  much  satisfaction.  It  is  a 
more  elaborate  and  thorough  discuasion  of  tl|^  subjqcts  on  which  it  treats 
than  has  before  appeared  in  any  text-book.  Ail  the  important  proposi- 
tions are.  mathematically  ^demonstrated  in  a  simple  but  thorough  manner. 

The  volume,  demands  and  must  receive  eiact  and  searching  study,  and 
any  chemical  teacli^r  who  intends  to  employ  it  as  his  claaa  book  will  find 
it  capable  of  the  same  treatment  irhich  be  has  been  accustomed  to  regard 
as  peculiar  to  mathematical  textrbooks.  The  French  units.of  weight  and 
measure  are  employed  exclusively,  and  a  coUeotion  of  tables  (21  in  num- 
ber) is  added  for  scientific  re^rence  and  for  the  convenience-  of  .the  stu- 
dent and  teacher  in  solvTng..the  problems  (41U>  in  nun)4»er)  which  are  ap- 
pended at  the  close  of  each  principal  subdivision  of  the  subjects  The 
whole  subject  matter  of  Uia  vpkime  is  treated  under  five  chapters,  viz., 
I.  Introduction,  IL  Qeneral  Properties  of  Matter,  IIL  The  Three  States 
of  Matter,    IV.  Heat,  and,  V.  Weighing  and  Measuring. 

The  mechanical  execution  of  the  work  is 'beautiful,  and  the  pfssa  seems 
to  have  been  very  carefully  supervised. 

One  ciiacumstance  in  •  connection  with  this  work  cannot  fail-  to  attract 
the  attention  of  all  teachers  of  Chemistry  in  American  .CoUegts,  namely, 
that  a  .revision  of  our  whole  scientific  curriculum  is  devonnded  in  most  of 
^ur  higher  Institutions  in  order  to  admit  of  the  expam^ion  demanded  by 
the  introduction  of  such  a  treatise  as  Cooke's  Chemical  Physics  into  the 
couneof  study.  Such  a  change  Prof.  Cooke,  has  been  able  to  effect 
since  his  appointment  at  Cambridge,  aad  now  his  chemical  teachings  fill 
a  course  of  recitations  andlectucea  commencing  in  the  Sopfiomore  year 
and  covering  two  or  three  years*  This  is  a^reat  change  in  tlie  policy  of 
a  college  where  this  subject,  was.  fbrmerlyt  a  by-word,  and  it  o&rs^every 
encouragi^ment  for  efforts.  U>  secure-  a r similar  change  in  othar  l^eading 
colleges.  For  this  refvirm,  as  for  the  hig^  scientific  character^f  iiis  present 
worky  Prof.  Cooke  will  receive  thehearty  thanks  and  esteem,  of  .all  teachers 
in  this  department  of  science. 

8..  Smttkianian  MUc^lhneous  Colleeiitms. — Catalogue  of /the  Publi* 
cations  of  Societies  and  of  tha  periodical  works  in  the  Library  of  the 
Smitlisonian  Insti tution«  July  1 , 1 868.  Foreign  workfu  Washington,  1 859s . 
pp.  259,  8vo,  with  a  Supplement — ^The  arrangement,  of  thia  catalogue 
IS  g|»ographical,  commencing  with  Scandinavia? and  ending  in  Europe 
with  Great  Britain.  It isfollowed  by  an  alphabetical  Index. to  Learned' 
Societies,  and  another  of  miscellaneous  publications, .  chiefly  Journals 
The  Smithsonian  Library  possesses,  as  appears  fron^  -this  list,  the  Traaaac- 
tions  in  full  or  in  part  of  dOl  Institutions  and  Jtearned  Societies,  and  series, 
more  or  less  complete,  of,  254  Scientific  Joucnals  exclusively  foreigOi  The 
domestic  publications  focm  the  subject  of  another  catalogue. .  It  is  a  most 
Taluable  aid  to  the  student  in  ferreting  out  the  often  enifj^matical  references 
coDstantly  fbimd  in  books  of  science,  and  ^for  determifiing  the  probability 
of  being  able  to  verify  soch  references  by  a  visit  to  Washington,  or  by 
correspondence..  Only  th^Be  who  have  UAdertak9n,,re8eardie8  caA»Appre* 
ciate  the  value  of  sudi.ai^aid. 
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9.  The  New  American  Cyclopeedia.  Vol.  IX.  New  York,  D.  Af  plcton 
and  Co.,  1860. — ^This  volume  contains  some  fifty  articles  on  zoological 
subjects.  Some  of  tUem  are  of  considerable  length  and  show  marks  of 
much  care  and  labor.  The  sections  on  Herpetology  and  Ichthyology  are 
especially  to  be  commended  for  the  plan  on  which  they  are  written. 
Instead  of  entering  into  trivial  details  the  author  has  confined  himself  to 
giving  the  ways  in  which  tlie  best  authors  have  arranged  the  divisions  of 
lieptiles  and  of  Fishes.  The  subject  is  thus  propeHy  kept  within  scientific 
limits.  The  more  popular  treatment  is  reserved  for  particular  animals  or 
for  the  minor  zoological  divisions.  Thus,  there  is  a  very  interesting  and 
acceptable  article  on  the  Uorse,  and  another  on  Insects.  Some  of  the 
definitions  are  not  quite  precise,  and  terms  are,  in  one  or  two  instances, 
somewhat  loosely  applied :  f.  (7.,  speaking  of  the  nervous  system  of  an 
insect  as  a  '*  brain  and  spinal  cord."  But  these  are  of  little  consequence 
compared  with  the  general  good  judgment  and  accuracy  dij^played. 
Nor  is  it  too  much  to  say  that  these  contributions  are  far  bettor  than 
those  commonly  met  with  in  Cyclopaedin^.  It  is  understood  that  the  zoo- 
logical articles  are  from  the  pen  of  Dr.  Eneeland,  Secretary  of  the  Boston 
Society  of  Natural  ilistory. 

Other  articles  on  scietitific  topics  in  this  volume  worthy  of  particular 
mention  are  Iron  and  the  Iron  manufacture  by  Mr.  Hodge,  and  that  on 
Isomerism  by  Dr.  F.  II.  Storer,  who  is  also  the  author  of  an  excellent 
article  on  Chemistry  in  a  former  volume. 

Among  the  living  scientists  of  whom  biographies  are  given  we  notice 
Uerschel,  T.  S.  Hunt,  and  C.  T.  Jackwn. 

10.  Cavendinh  Socff\  Ed,  of  Gmelin^e  Hand  Book  of  Chemistry,  vol. 
Xlir. — ^Tliis  is  vol.  VII  of  Organic  Chemistry  embracing  organic  com- 
pounds containing  sixteen  and  eighteen  atoms  of  carbon.  The  Cavendish 
Society  announce  that  they  will  give  only  one  volume  for  1857,  '58,  and 
*d{>.  This  action  of  the  Society  is  not  well  calculated  to  content  their 
subscribers  or  to  invite  new  recruits.  But  we  can  well  imagine  that  the 
Council  have  found  Gmelin  a  heavy  load  and  that  they  are  anxious  to 
close  it  before  undurUiking  any  new  publication ;  meanwhile  let  us  hope 
that  ^  Rose's  Analytical  Chemistry,"  long  since  undertaken,  will  not  be 
unnecessarily  delayed. 

li,  Lieber:  Geology  of  South  Carolina,  Report  IV.  1859.  8vo,  pp. 
104.  Columbia,  S.  C.  Apr.  2,  1859. — V^e  have  already  announced  (t. is 
vol.,  p.  287)  the  unfortunate  discontinuance  of  the  South  Carolina  Survey 
from  an  unwise  withholding  of  the  requisite  appropriation  of  money.  Dr. 
Leiber  in  this  Report  sums  up  his  results  and  presents  some  general  dis- 
cussions on  Metamorphism,  a  subject  certainly  of  much  importance  in 
both  a  scientific  and  economic  view  in  South  Carolina.  The  Geognostio 
maps  of  Anderson  and  Abbeville  districts  and  the  ^Industrial  map"  of 
the  State,  are  very  neatly  printed  in  colors  by  Colton  of  New  York. 

Some  of  the  most  important  subjects  of  this  Report  have  already  been 
laid  before  our  readers,  e,  g.^  the  evidence  of  a  change  of  level  on  the 
coast  of  South  Carolina  and  the  raineralogical  details. 

12.  Fundamental  Ideas  of  Mechanics  and  Experimental  Data,  by  A. 
MoRiN.  Revised,  traostated  and  reduced  to  English  Measure,  by  Joseps 
UfyNSTT,  Civil  Engineer.    New  York|  Appleton  and  Co.,  1660. — This 
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work  is  designed  to  illustrate  the  practical  application  of  mechanics  U}  the 
construction  of  machinery,  draught  vehicles,  ship  building,  &c.,and  contains 
experimental  data  of  great  value  in  calculating  the  resistiince  to  be  over- 
eome  in  the  form  of  friction,  vibration  and  wear  and  tear  of  machinery 
and  other  structures.  The  work  is  of  great  value  to  practical  engineers 
and  machinists  and  we  rejoice  to  see  it  presented  to  the  public  in  an 
English  dress. 

13.  Gangntudien,  oder  Beitrage  tur  Kenntniss  der  Brzgangt,  Dritter 
Band,  drittea  und  viertes  Heft — The  continuation  of  this  valuable  work, 
edited  by  Prof.  Cotta  and  Herrmann  M tiller,  contains  a  very  important 
paper  by  Miiller,  on  the  relation  between  mineral  springs  and  mineral  veins 
ID  Northern  Bohemia  and  Saiony ;  also,  an  extended  article  on  itacolu- 
ntite^  its  associates,  and  the  metal  bearing  characters  of  the  same,  by 
Oscar  M.  Leioer,  late  State  Geologist  of  South  Carolina. 

FtBftSL,  Wk.,  a  M.:  The  motions  of  fluids  aud  solids  relative  to  the  Earth's  stir- 
fiice ;  oomprising  Rpplications  to  the  winds  and  currents  of  the  Ocean.  Froro  the 
Math.  Monthly,  Vols.  Land  II.  New  York,  Ivison  and  Phinney.  1860.  pp.72. 
[A  very  important  discussion  an  abstract  of  which,  prepared  by  the  Author,  we  shall 
present  at  an  early  day], 

Wilkes,  Capt.  Cbas,  U.S.N.:  On  the  curculation  of  the  Oceans.  Phila.,  1869. 
pp.  24,  8vo. 

Hks'swi,  HxiraT.  F.RS.,  M.R.I.A.:  A  Discourse  on  the  Study  of  Science  and 
its  relations  to  individuals  and  to  society.    2d  edition,    Dublin,  1869.    8vn.,  pp.  64. 

KiaKBT,  J.  W. :  On  Permian  Entnnio^traca  from  the  Fhell  limestone  of  Durham, 
with  notes  by  T.  R.  Joif ks,  F.O.S.    XI  plates.     8vo.  pp.  1 7. 

Pabrek,  W.  K.  and  T.  R.  Joxes:  On  the  Nomenclature  of  the  Foraminifera, 
.(from  Ann.  and  Mag.  Nat.  Hist,  Nov.,  1869).    8vo,  pp.  17. 

BELLAani  Lmoi:  Saggio  di  Ditterolnsria  Messicana.  Parte  1^,  Torino  Delia 
Stamperia  R«ale.    1869.    4te,  pp.  77.     Tav  II. 

Logan,  Tbos.  M.,  M.D.:  Report  on  the  Medical  Topography  and  Epidemics  of 
California.    Phi  la.,  1860.    pp.  68,  with  maps. 

Stevkkson,  D.  and  T. :  Answer  to  Sir  David  Brevr8ter*s  Reply  to  Messrs.  Steven- 
son, on  Sir  D.  R's  memorial  to  the  Treasm-y.  Wm.  Blackwood  and  Sons.  1869. 
8vo.  pp.  1 6. 

Foaorr,  A.M.,  M.D.,  etc. :  Dental  Anomalies  and  their  influence  upon  the  pro- 
duction of  diseases  of  the  maxillary  bones.  (Prize  essay),  translated  from  the  French. 
Jones  and  White.    Philadelphia,  1860,  pp.  84,  with  vi  plates. 

DuaAND,  Elias:  Memoir  of  tlie  late  Thomas  Nuttall,  (from  the  proceedings  of 
the  Am.  Phil.  Soc).    8vo,  pp.  19.    1860,  Phila. 

Royal  Socirtt,  Lo.««dox,  PaooEKDiNos,  Nos.  86,  86  and  87,  from  May  26, 1869,  to 
January  12, 1860.    8vo,  pp.  1-284. 

Hall,  Jambs  :  Contributions  to  the  Palipontology  of  New  York,  being  Rome  of 
the  results  of  investigations  made  during  the  years  1865-1868,  Intiog  part  of  the 
12th  Annual  Report  of  the  Regents  of  the  University  of  the  State  of  New  York 
March  16th,  1869.    Albany,  8vo,  pp.  110. 

HAaais,  Elijah  P. :  The  Chemical  Constitution  and  Chrnnological  Arrangement 
of  Meteorites  (an  inaugural  dissertation).  Gottingpn,  Unirersity  Press.  1869.  pp.  131. 

Isaac  Lba  :  Observations  on  the  genus  Unio,  Ac.,  Vol.  7,  Fart  II,  with  26  plates, 
4to,  read  before  the  Acad.  Nat.  Science.     Philadelphia,  1869. 

BAiDiNGEa  (Wii.):  Ansnrache  gehalten  am  Schlusse  dea  Ersten  decenniums 
der  K.  K.  Geolg.  Reichanstalt  in  Wein,  22  Nov.,  1869.    8vo,  pp.  38.    3  phites. 

rrbe  same).    Die  RutilkryiUalle  von  Qraves  Mount  in  Georgia.    6  January,  1860. 

J.  B.  ScBKEiPEa  und  Ebnst  HAario :  TTntersuchungen  iiber  dir  Heizkraft  der 
Bteinkohlen  sachaens:  Xieipzig,  W.Engelmana  1860.  4to,pp.  609.  Taf.  IV.  T\\\a  is 
the  third  and  concluding  part  of  the  great  government  research  on  the  Coals  of 
^BtLSODj,    Dr.  Geinits  prepared  the  Tolume  on  their  Geology  and  Pro£  W.  Stein 
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FciKTMANTBL  (OAat) :  Die  Porphyre  im  Silui^btrge  yon  Mittelbohmcn,  4to,  pp. 
42.  2TttfelD. 

DAeuaLv,  P.  A. :  Traits  de  Physiqne,  tome-rn,  8to,  pp.  1007,  arec  Table  alpha- 
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genera  PatelUi,  Acmiea,  Scutellina,  Emarginula,  Rimula,  Chiton,  and  Dentaliitm); 
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on  a  new  Gonlius,  G.  trifurcatus;  White.^p,  175,  On  a  fcreat  meteorite  recently 
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North  American  butterflies;  Harris — p.  191,  On  the  Arrangement  of  Zoological 
Museums;  L.  Aga^lx. — p.  192,  Experiments  onfrog<;  B.  J.  Jeffrie* ~^p.  1 93,' De- 
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the  Entomological  papers  of  T.  W.'Harws.  M.D.— p.  222,  On  the  lower  jaw  and  a 
tooth  of  Physeter  macrocephalu^ ; ./.  C. .  White.  a. 

PaooBicDiNos  Philadelphia  Acad.  Nat.  Set..  I860. — p.  8,  Numberof  spjscies  of 
American  Unionidie ;  /.  Lea  — Mosasaurus  hemes  fri>m  New  Jersey ;  /.  H.  Slack. — 
p.  4,  Contributions  to  North  American  Lepidopteroloi^y,  No.  3;  B.  C7wien«.— p.  16, 
Appendix  to  paper  on  new  genera  and  species  of  North  A mericnn.  Tipulidae  with 
short  palpi,  etc. ;  R,  0*ten  Sacken.-^p.  17,  Catalogue  of  the  Mollusks  i>f  ^(>hawk, 
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NOTICE. 


At  the  close  of  Volume  XXX,  Nov.  1660,  an  alphabetical  and  ana- 
lytical Index  will  be  prepared  to  the  ten  Volumes  of  this  Journal  com- 
pleted by  that  number.  This  Index  will  be  issued  to  all  subscribers 
with  the  number  for  January,  1861,  and  may  also  be  ordered  sep- 
arately. 

New  Haven,  May  1, 1860. 
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Abt.  I. — On  the  Origin  of  Species;  by  Theophilus  Pabsons, 
Dane  Professor  of  Law  in  Harvard  University,  Cambridge, 
Massacbusetts. 

It  has  frequently  occnrred  in  the  history  of  science  that  some 
startling  theory,  which,  when  first  announced,  was  regarded  as 
the  antagonist  of  received  opinions,  and  became  at  once  the  sub- 
ject of  earnest  hostility  as  well  as  unqualified  approbation,  has, 
after  much  discussion  been  importantly  qualified  and  modified, 
and  thus  reconciled  with  views  which  it  seemed  to  contradict ; 
and  when  thus  shorn  of  its  excess  and  moderated  in  its  demands, 
haa  been  generally  adopted  as  an  important  addition  to  knowl* 
edge.     It  may  yet  be  so  with  Mr,  Darwin's  views. 

His  theory,  stated  very  briefly,  is,  that  all  organisms  tend  to 
reproduce  themselves  in  a  geometrical  ratio,  and  with  such  ex- 
uberance of  life,  that  each  one  would  speedily  fill  the  earth,  if 
not  repressed  by  constant  and  powerful  causes  of  destruction. 
Hence  but  a  very  small  proportion  of  seeds  or  ova  which  are 
impregnated  are  able  to  mature  and  reproduce.  Therefore  there 
must  be  a  competition,  or  as  he  phrases  it,  a  "  struggle  for  life," 
among  all  these  impregnated  germs  of  life;  and  if  one  in  a 
hundred  only  lives  there  must  be  a  reason  why  that  one  lives 
rather  than  the  ninety  and  nine  which  perish.  This  reason  must 
again  be  frequently,  or  at  least  sometimes,  that  it  had  some  ad- 
vantage in  this  "  struggle  for  life,"  by  a  structural  or  functional 
difference.  That  is,  it  varied  from  its  kindred,  in  such  wise, 
that  it  was  somewhat  easier  for  it  to  live,  to  grow,  to  mature, 
and  to  reproduce,  than  for  them.  This  difference  or  variation 
it  must,  as  a  general  rule,  impart  to  its  of&pring.    When  it  be- 
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came  established,  the  same  law  of  struggle,  of  advantage,  of 
life,  and  of  death,  would  operate  upon  this  new  and  improved 
variety,  and  would  cause  another  and  a  farther  improvement 
As  this  law  is  universal,  and  must  always  have  operated  upon 
all  organisms  from  the  beginning,  not  only  are  varieties  estab- 
lished in  this  way,  but  so  likewise  varieties  become  species, 
species  become  genera,  and  so  also  orders,  classes,  families  are 
formed,  and  thus  finally  we  may  suppose  that  all  the  organisms 
of  the  earth,  living  and  extinct,  animal  and  vegetable,  have  pro- 
ceeded from  the  simplest  original  form  of  life. 

While  much  interested  in  Darwin's  work .  and  in  the  discus- 
sioHS  and  controversies  to  which  it  has  given  rise,  it  occurred  to 
me  to  consider  whether  one  of  the  limitations  which  he  seems 
to  have  imposed  upon  himself,  was  necessary.  He  assumes,  and 
reasons  exclusively  upon  the  assumption,  that  the  successive 
changes  by  which  these  great  results  have  been  brought  about 
have  always  been  minute  and  slow,  and  have  only  become  suffi- 
cient to  reach  their  consummation,  b;^  an  indefinite  acoumulsrtion 
of  effects,  through  the  indefinite  periods  of  time  which  geology 
affords  them.  It  seemed  to  me  that  this  assuniption  was  quite 
unnecessary,  and  therefore  unphilosophical ;  and  supposing  that 
these  changes  may  sometimes  have  been  much  greater,  1  then 
inquired  what  would  be  the  effect  of  this  supposition  upon  the 
general  theory,  that  the  succession  of  organized  being  has  from 
the  beginning  been  produced  by  generative  development.  This 
paper  is  intended  to  suggest — and  only  to  suggest — ^some  of  the 
results  to  which  I  have  come.  Upon  the  question  whether  I 
have  not  departed  so  widely  from  the  theory  of  Darwin,  that  I 
have  no  rignt  to  use  his  name,  I  have  nothing  to  say.  I  wish 
only  that  these  suggestions  may  pass  for  what  they  are  worth 
whatever  that  may  be. 

To  say  that  it  is  the  tendency  of  all  organisms  to  reproduce 
their  like,  but  with  some  difference,  would  be  merely  to  utter  a 
truism,  for  there  is  almost  or  quite  always  some  family  resem- 
blance between  offspring  of  the  same  parents,  and  always  so 
much  of  difference  tnat  no  two  of  the  ofl&pring  are  ever  undis- 
tinguishable  from  each  other.  We  may  say,  however,  tiiat  one 
certain  law  of  this  difference,  or  variation,  is  this ;  that  while  a 
slight  difference  is  universal,  great  difference  is  less  common, 
and  the  greater  the  difference  the  more  rare  it  is,  and  therefore 
the  less  to  be  expected  in  any  given  instance.  The  question 
then  arises,  how  far  this  difference  may  go ;  or  to  say  the  same 
thing  in  other  words,  what  limit  is  there  to  the  possible  immedi- 
ate variation  of  ofispring  from  their  parents  ana  kindred? 

The  law  of  variation  is  itself  variable;  and  while  we  have 
little  knowledge  of  the  causes  of  variation,  we  have  none  what- 
ever of  the  limits  to  which  it  may  be  carried.  Indeed,  if  we 
assume  that  there  must  be  some  limit  to  the  possible  extent  of 
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variatioD,  we  may  infer  that  it  must  be  a  very  broad  one,  from 
the  instances  of  extreme  monstrosity  which  science  has  recorded. 
Let  US  say,  then,  that  we  will  assume  that  there  may  be  as  much 
variation  or  aberration  as  these  records  prove  tluit  there  has 
been,  and  no  more. 

Perhaps  abnormality  always  seems  to  us  a  mischief,  and  by 
monstrosity  we  always  understand  aberration  in  a  wrong  direc- 
tion ;  and  fiacts  would  justify  the  inference  that  extreme  aberra- 
tion is  usually  a  degradation.  But  we  have  no  sufficient  reason 
for  saving  that  this  is  a  law ;  or,  in  other  words  for  asserting, 
that  there  can  never  be  monstrosity  in  a  right  direction ;  or  in 
yet  other  words,  that  the  aberrance  can  never  be  an  improve- 
ment and  a  help.  As  this  seems  to  me  an  important  principle  I 
restate  it  We  know  that  it  is  the  tendency  of  all  organisms  to 
reproduce  their  kind,  but  with  some  difference.  We  know,  for 
all  the  improvement  in  our  domestic  animals  proves  it,  that  this 
difference  may  be  improvement.  We  know  that  this  difference 
may  be  carried  to  an  enormous  extent,  as  a  mischie:^  because  the 
records  of  monstrosity  prove  it;  and  we  do  not  know  that  this 
difference  may  not  be  carried  to  an  equal  extent  in  the  opposite 
direction  of  improvement 

My  position  therefore  is  precisely  this.  It  is  alwayp  possible 
that  of&pring  may  be  bom,  differing  as  much  firom  their  parents 
and  kinored  in  the  way  of  gain,  of  advantage,  and  of  improve- 
ment, as  we  know  that  ofi&pring  have  differed  in  the  way  of  loss, 
of  hindrance  and  of  degradation ;  and  therefore  when  I  speak 
of  extreme  aberration  I  shall  mean  by  it  variation  carried  to 
this  extent 

Admitting  this  principle  as  possible,  let  us  proceed  with  it  to 
consider  what  may  be  called  the  system  of  Agassiz ;  using  his 
name  only  because  he  has  given  to  it  great  development  and  full 
illustration. 

Take  first  his  assertion  that  there  must  have  been  in  each  geo-- 
logical  age  many  new  creatures ;  say  if  you  please  an  hundred 
or  a  thousand,  and  consider  this  as  proved  and  admitted.  Still 
it  leaves  wholly  untouched  the  question  how  these  new  creatures 
were  created.  And  be  the  answer  what  it  may,  that  answer 
so  far  as  it  is  only  an  answer  to  this  question,  leaves  the  asser- 
tion of  Agassiz  untouched.  But  if  we  bring  to  the  question, 
how  were  these  creatures  created  ?  the  possibility  of  aberrant  va- 
riation of  oflfepring  in  the  direction  of  improvement,  we  bring 
to  it  one  answer.  For  example :  suppose  the  time  to  have  come 
when  there  is  to  be  a  new  creation,  and  it  is  to  be  a  dog,  or 
rather  two  dogs,  which  will  be  the  parents  of  all  dogs.  How 
shall  thev  be  created  ?  We  may  say  of  this  either  of  five  things. 
One  is,  that  we  do  not  know,  and  never  can  know,  and  had  bet- 
ter not  inquire.  This  does  not  seem  any  answer.  A  second  is, 
that  they  wiU  be  created  "  by  chance."  This  also  seems  to  me 
no  answer,  because  chance  is  a  word  only  and  not  a  thing.    A 
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third  is,  that  they  will  be  created  at  once  and  out  of  notliiDg, 
by  the  absolute  will  of  a  creator.  This  answer  does  not  satisfy 
me  much  better.  The  fourth  is,  that  they  will  be  so  created  by 
absolute  fiat,  out  of  a  proper  quantity  of  earth  and  water,  with 
the  necessary  chemical  elements  in  due  proportion,  which  had 
been  summoned  to  meet  together  in  a  proper  place  by  the  will 
of  the  Creator  for  that  purpose.  But  this  answer  does  not  re- 
commend itself  to  my  reason  much  more  than  the  others.  The 
fiflh  is,  he  will  be  created  by  some  influence  of  variation  acting 
upon  the  ovum  (before  or  at  conception  or  during  its  uterine 
nutriments  of  some  animal  nearest  akin — a  wolf^  a  fox,  a  hyena, 
or  a  jackal ;  and  the  brood  will  come  forth  puppies  and  grow 
up  dogs  to  produce  dogs.  Now  the  question  is  not  whether 
this  last  answer  offers  a  probability  je>^  se^  but  whether  it  is  not 
after  all  less  improbable  than  either  of  the  other  suppositions; 
less  unphilosophical  than  either  of  the  other  answers,  and  there^ 
fore  to  be  accepted  on  that  ground :  and  I  may  say  in  passing, 
that  if  the  present  favorite  theory  for  accounting  for  the  diver- 
sities of  our  domestic  dogs,  by  referring  them  to  four  different 
origins,  be  adopted,  we  may  then  conjecture  that  each  of  the 
four  animals  above  named  brought  forth  its  own  puppies,  to  be 
the  progenitors  of  their  respective  families. 

Let  this  doctrine  of  the  new  creation  of  new  species,  by  gene- 
rative development  through  variation  be  accepted,  and  we  nave 
Darwin's  theory  of  the  origin  of  species  by  successive  genera- 
tion ;  and  instead  of  opposing  the  theory  of  Agaasiz,  it  confirms 
it ;  because  it  adopts  ana  reasserts  the  principle  of  new  creations, 
and  offers  some  explanation  of  the  way  in  which  they  weip  made. 

Let  us  glance — ^and  only  glance — at  some  facts  in  geology 
and  zoology,  to  see  what  would  be  the  effect  of  this  principle ; 
and  I  shall  carefuUy  limit  myself  to  the  most  general  suggestions, 
on  a  topic  which  would  fill  more  than  a  volume. 

At  the  beginning  of  the  fossil  records  of  life,  in  the  Silurian 
formation,  we  find  trilobites  of  various  forms;  and  recently  a 
Limulus  or  something  akin  to  a  Limulus  has  been  found  there. 
There  are  other  Crustacea ;  but  with  these  two  only,  is  it  not  pos- 
sible to  account  for  all  the  Crustacea  which  have  ever  existea  or 
now  exist,  without  overstepping  the  rationally  possible  limits  of 
extreme  variation  in  offspring,  simply  by  arranging  those  whidi 
we  already  know  in  a  chain  of  affinity  ? 

But  how  shall  we  get  to  the  verteorates?  These  same  trilo- 
bites ran  up  through  all  the  palteozoic  rocks,  through  the  Silurian, 
the  Old  Bed-sandstone,  the  Carboniferous  and  the  Devonian,  and 
are  lost  at  last  in  the  Permian.  Near  their  end,  when  they  are 
already  thinning  out,  we  have,  in  the  old  red-sandstone  formation, 
the  "buckler  head,*' — or,  to  use  the  Greek  name  given  by  Agas- 
siz,  the  Cephalaspis.  And  we  have  also  the  fossil  flying  fish,  or 
using  again  the  Greek  name,  Pterichthys.  The  first  of  these  was 
long  regarded  as  a  trilobite  of  the  genus  Asaphus,  until  Agassiz 
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at  length  determined  it  to  be'a  fish.  Of  the  second,  Murchison 
says  in  a  letter  to  Miller,  "  if  not  fishes  they  approach  more  closely 
to  crustaceans  than  to  any  other  clajgs,  I  conceive,  however,  that 
Agassiz  will  pronounce  them  to  be  fishes,  which  together  with 
the  curious  genus  Cephalaspis  form  the  connecting  links  between 
crustaceans  and  fishes."  Now,  is  it  too  much  to  infer  from  these 
&ct8,  and  alwavB  within  the  reasonable  limits  of  generative  aber- 
ration, that  either  of  these  animals,  if  a  crustacean  was  so  nearly 
a  fish  that  some  of  its  ova  may  have  become  fishes ;  or  if  itself 
a  fi^  was  so  nearly  a  crustacean,  that  it  may  have  been  bom 
firom  the  ovum  of  a  crustacean?  We  may  add  indeed,  that  the 
Eurypterus,  now  called  a  crustacean,  was  regarded  at  one  time, 
by  Agassiz,  as  a  fish. 

If  fishes  may  thus  have  begun  to  be,  and  we  may  suppose  that, 
having  begun,  they  could  be  so  arranged  by  their  ammtj  and 
gradual  difference  as  to  account  in  this  way  for  the  successive 
new  creation  of  their  kinds,  we  may  then  pass  to  the  question  of 
reptiles. 

Here  also  we  have  Lyell's  Dendrerpeton,  Owen's  Placodus,  and 
the  Archegosaurus  of  von  Meyer,  all  of  which  were  held,  and 
somewhat  firmly  held,  by  the  highest  living  authority  on  this 
point — Agassiz  again — ^as  fishes ;  and  all  of  them  after  further 
and  final  investigation,  have  been  lifted  out  of  the  water  by  the 
same  strong  hand,  and  placed  upon  dry  land,  as  reptiles.  I  know 
the  explanation  of  this;  but  does  not  the  fact  itself  suggest  irre- 
sistibly that  we  have  here  what  Murchison  calls  **  connecting 
links."  Links,  that  is  to  say,  through  which,  by  generative  va- 
riation, the  fish  passed  into  the  reptile,  and  so  the  family  of  rep- 
tiles began.  So  too,  possibly,  the  Pterichthys,  or  fossil  flying 
fish,  the  Pterodactyle,  or  huge  winged  fossil  reptile,  may  suggest 
the  possibility  of  a  similar  origin  for  birds. 

As  to  that  difference  between  vegetables  and  animals,  which 
some  have  regarded  as  the  greatest  difficulty,  I  would  say  only 
what  ever7  one  who  owns  or  uses  a  microscope  knows,  that  the 
line  which  separates  the  protophyta  from  the  protozoa  is  con- 
stantly changing  and  always  uncertain ;  and  that  if  the  organ- 
isms which  Be  along  this  line,  should  have  offspring  which  are 
certainly  vegetable,  or  those  which  are  certainly  animal,  in  nei- 
ther case  would  the  offspring  differ  much  from  the  parent. 

Nor  let  it  be  said  that  the  geological  records  exhibit  numerous 
instances  where  a  race  which  succeeds  another,  does  not  come 
into  existence  until  a  certain  period  afl»r  the  kindred  race  from 
whom  they  might  have  come  has  utterly  perished.  It  is  not 
quite  so.  On  the  contrary,  in  most  cases,  the  great  classes  of  ani- 
mals lap  over,  as  in  the  instances  given,  of  crustaeeous  trilobites 
and  the  fish  found  with  them,  and  again  the  fish  and  the  earliest 
reptiles,  in  a  way  which  has  always  suggested,  of  itself,  this  idea 
of  succession  by  generative  reproduction.  There  are  eminent 
naturalists  who  read  in  the  records  of  geology  the  plain  declaration 
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that  there  have  been  some — perhaps  many— catacljTsmic  destruc- 
tions of  whole  orders  of  being,  followed  by  periods  characterized 
by  the  absence  of  organic  life.  If  this  were  proved,  there  must 
hare  been  not  only  many  new  creations,  but  many  new  beginnings 
of  organic  life.  It  must  be  remembered  however,  that  the  geo* 
logic  record  is  assuredly  not  yet  wholly  unrolled ;  and  that  we 
are  not  sure  that  we  read  aright  all  that  is  seen.  I  have  some 
doubts  whether  there  be  an  instance  in  which  such  an  interval 
of  absolute  nothingness  unquestionably  occurs;  or  one,  even  in 
the  present  state  of  our  knowledge,  in  which  among  the  races 
passmg  away  there  are  not  found,  and  far  within  the  limits  of 
extreme  aberration,  some  who  may  have  been  their  o£bpring, 
and  the  parents  of  succeeding  races. 

But  I  must  forbear  following  these  suggestions  further.  The 
dijBiculty  of  admitting  the  transformation  is,  I  know,  great;  and 
still  greater  difficulties  must'be  encountered  in  other  parts  of  this 
supposed  chain  of  reproduction.  A  very  great  one  to  mv  own 
mind  arises  from  those  beds  below  the  Silurian,  which,  on  the  one 
hand,  are  wholly  free  from  traces  of  life,  and  on  the  other,  from 
evidence  of  destructive  alteration  by  heat  They  seem  to  me  to 
lead  strongly  to  the  conclusion  of  Murchison  and  others,  that  the 
earth  had  only  then  become  cool  enough  to  make  life  possible, 
and  consequently  that  life  must  have  begun  there ;  and  there  cer- 
tainly we  find  it  already  very  various.  But,  not  to  insist  that 
with  farther  knowledge,  wider  discovery  of  **  connecting  links," 
or  transitional  forms,  and  better  examination,  all  these  difficul- 
ties may  be  materially  lessened,  I  sav  at  once  that  I  should  ac- 
cept them  all  unhesitatingly,  rather  than  the  notion  that  the  first 
horse,  or  dog,  or  eagle,  or  whale,  flashed  into  being  out  of  noth- 
ingness, or  out  of  a  mass  of  inorganic  elements  which  had  been 
drawn  together  in  due  proportion  for  that  purpose. 
This  last  supposition  is  mevitable  if  we  reject  the  first 
The  one  thin^  I  would  be  understood  to  assert,  is,  that  science 
must  now  elect  between  two  hypotheses,  which  together  fill  the 
whole  ground,  and  cannot  both  be  rejected.  One  is,  that  the  an- 
imals and  vegetables  of  the  world  have  been  formed,  by  abso- 
lute fiat,  out  of  a  mass  of  inorganic  materials.  The  other,  that 
they  have  come  into  being  successively,  by  generative  produc- 
tion, of  some  kind  and  in  some  way.    When  Milton  tells  us  that 

♦        ♦        ♦        ♦       The  earth  obeyed,  and  straight 

Opening  her  fertile  womb,  teemed  at  a  birth 

Innumerous  living  creatures,  perfect  forms 

Limbed  and  full  grown.    Out  of  the  ground  arose 

As  from  his  lair,  the  wild  beast  where  he  dwells 

In  forest  wilds,  in  thicket,  brake  or  den. 

The  grassy  dods  now  calred ;  now  half  appeared 

The  tawny  lion,  pawiqg  to  set  free 

His  hinder  parts :        ♦        •        *        » 

he  adopts  and  adorns  the  first  hypothesis;  but  while  Milton 
was  a  great  poet,  he  was  not  so  great  a  zoologist. 
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I  do  not  now  assert  that  no  creature  can  be  made  out  of  noth- 
ing, or  out  of  the  dust  of  the  earth,  nor  do  I  speak  of  the  first 
beginning  of  creation ;  nor  of  anything  bat  the  existing  and  ex- 
tinct flor»  and  faunae.    In  reference  to  the  various  species  of 
these,  I  say  only  that  this  is  the  last  conclusion  which  we  should 
adopt,  and  only  when  driven  to  it.    Perhaps  I  may  illustrate 
my  meaning  thus.    If  a  pair  of  undescribed  mammals,  about  as 
large,  we  will  say,  as  a  fox,  with  young  or  preparing  for  them, 
were  found  to-day  in  some  district  in  England  which  has  been 
thoroughly  explored,  and  of  which  the  fauna  and  flora  were  per- 
fectly well  known,  and  these  animals  diflfered  in  some  specific 
essentials  firom  any  known  animal,  there  would  be  a  vast  amount 
of  speculation  about  their  origin.    One  writer  would  say  that 
they  had  escaped  from  a  menagerie  or  from  some  ship ;  another 
that  they  had  always  been  overlooked  and  undescribed  until 
now;  another  that  they  were  hybrids,  and  there  would  be 
much  discussion  as  to  what  animals  could  have  produced  them, 
like  that  which  Gilbert  White  tells  of  about  the  bird  which  he 
thought  a  cross  between  a  pheasant  and  a  hen.    There  would 
be  no  limit  to  the  extent  or  variety  of  the  discussion, — ex- 
cepting this.    No  naturalist  would,  I  think,  explain  their  ap- 
pearance at  that  time  and  place,  by  supposing  that  they  had 
Deen  made  out  of  nothing,  or  out  of  the  dust,  suddenly,  where 
they  were  found.    If  any  one  ventured  upon  this  hypothesis, 
I  do  not  believe  that  it  would  be  generally  adopted,    i  do  but 
appl^  the  same  way  of  thinking  to  past  times.    When  the  new 
species  appears  first  in  the  geological  strata,  I  say  that  its  cre- 
ation from  nothing  or  from  the  dust  should  not  be  held,  until 
all  other  possibilities  of  production  are  exhausted  and  rejected. 
For  creation  from  nothing  is  just  as  possible  now  as  it  ever  was ; 
and  we  have  no  reason  for  saying  that  it  would  not  be  as  natural 
now^  as  likely  to  occur,  and  as  worthy  of  admission  and  belief. 

What  do  we  gain  by  the  use,  in  this  connection,  of  the  word 
miracle  in  the  sense  of  an  exceptional  interference  by  omnipo- 
tence? When  one  of  the  wheels  of  Babba^e's  calculating  ma- 
chine turns  up  its  numbers  in  a  certain  unbroken  series  for  a 
milUon  of  times,  and  then  a  new  element  is  suddenly  introduced, 
and  an  old  one  goes  out,  this  apparently  disturbing  thing  is 
just  as  much  a  part  of  the  machine  and  its  operation  as  all  the 
rest  The  illustration  &ils  so  far  as  this.  Babbage  calculates 
bis  machine  and  sets  it  going,  and  leaves  its  working  to  the  nat- 
ural laws  which  he  finds  in  operation.  Grod  never  leaves  his 
machine,  for  if  he  did  it  would  instantly  perish,  because  it  is 
always  his  present  activity  which  gives  force  and  efficacy  to  the 
laws  by  wmch  He  works. 

Bat  what  shall  we  do  with  that  other  principle  of  Agassiz, 
that  all  this  successive  production  or  creation  of  new  creatures 
has  happened  by  the  will  of  a  creating  God;  or,  to  use  his  own 
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phrase,  that  each  new  cieatore  has  come  into  being  by  the  fiat 
of  the  Almighty  ?  What  I  do  with  it,  is  to  accept  it  readily 
and  entirely.  For  when  the  voice  of  God  iasaes  the  fiat  and 
say's  let  this  thine  be,  is  it  not  as  perfectly  obeyed  although  that 
thing  comes  into  being  by  generative  development,  as  if  it  sprang 
forth  from  nothing  or  from  the  dost? 

And  again  what  shall  we  do  with  the  principle  of  Agassiz, 
that  in  all  these  new  creatures  there  is  no  chance  and  nothing  ar- 
bitrary, but  a  coherence  and  coordination  of  parts,  and  a  unity  of 
purpG«e  and  of  place,  which  prove  the  whole  to  be  the  work  of 
.  one  directing  mind  and  one  causative  power.  Again  I  answer, 
admit  this  also  freely  and  gladly ;  thankful  for  everjr  argument 
and  illustration  whicn  enforce  it.  For  what  is  there  in  the  sup- 
position that  God  has  his  own  laws  of  divine  order,  and  operates 
through  these  laws,  and  by  the  means  which  He  has  provided, 
(no  matter  how  universal  these  laws  or  how  &r  back  the  chain 
of  influences  or  causes  extends,)  to  prevent  our  recognition  of 
Him  and  of  his  wisdom  in  his  works. 

But  what  shall  we  do  on  the  other  hand  with  Darwin's  "strug- 
gle for  life,"  and  consequent  '*  natural  selection,"  which  plays  so 
great  a  part  in  his  theory  ?  Again  I  say,  if  farther  investigation 
renders  it  probable,  as  I  think  it  will,  admit  this  also  with  perfect 
readiness  to  play  whatever  part  sufficient  evidence  maj  assign 
to  it,  be  that  more  or  less.  The  fact  to  some  extent  is  obvious  and 
certain.  And  may  not  God  act  as  well  through  this  "struggle 
for  life"  as  througn  any  other  of  his  laws?  Must  it  be  regarded 
as  a  blot,  an  imperfection,  which  he  could  not  help,  and  bears 
with  as  he  may  r  If  we  regard  it  as  an  instrument  by  means 
of  which  he  works  out  universal,  inevitable,  and  never  ending 
improvement,  incorporating  this  law  with  the  nature  and  essence 
of  every  thing  that  lives,  or  can  live,  may  we  not  see  in  this 
also,  at  once  his  infinite  love  and  his  infinite  wisdom  ? 

Then  as  to  hybridism.  Darwin  admits  the  vast  preponderance 
of  authority  against  the  continued  fertility  of  hybrias,  but  still 
thinks  that  there  are  some  qualifications.  Even  since  his  book 
was  published,  Isidore  St.  Hilaire,  who  has  made  hybridism  a 
special  study,  has  published  a  work  in  which  he  asserts,  and 
goes  far  to  prove,  that  hybrids  are  .sometimes  at  least  just  as  fer- 
tile as  their  parents.  Out  of  this  uncertainty,  let  us  draw  one 
certainty ;  and  it  is  that  nothing  is  certainly  known  about  it. 
And  also  one  probability — ^that  oi&pring  may  differ  from  their 
parents  and  brethren  so  very  much  that  there  can  be  no  sexual 
intercourse  between  them.  They  may  differ  less  and  then  there 
may  be  intercourse  but  it  will  not  be  productive.  They  mav 
difi^r  still  less,  and  it  may  be  productive,  but  the  o£bpring  will 
not  reproduce.  Still  less  and  they  will  reproduce,  but  only  for 
a  few  steps.  Still  less,  and  they  will  be  as  fertile  as  thdr  parents 
or  brethren.    Scientific  men  may  give  to  these  degrees  or  differ- 
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ence  the  names  of  classes,  of  genera,  or  species,  or  what  else 
they  will.  For  here  I  will  venture  to  remark  that  much  of  the 
criticism  and  discussion  to  which  Darwin's  work  has  given  rise, 
both  in  England  and  in  this  country,  seems  to  me  verbal  only. 
That  is,  it  relates  not  to  the  origin  and  nature  of  certain  exist- 
ences, but  to  the  language  we  should  employ  in  speaking  of 
them.  What  do  we  gain  in  real  knowledge,  when  we  insist  3iat 
the  word  "species"  mtist  mean  this  or  that,  when  it  may  mean 
anything,  and  very  few  persons  use  it  in  the  same  sense,  or  in 
any  definite  sense.  And  as  to  the  question  of  difierence  or  iden- 
tity, do  we  know  enough  about  it  to  be  very  positive  on  any 
pjoint,  except  our  ignorance  ?  For  how  many  years  has  the  Ter- 
tiary formation  been  arranged  into  four  classes — the  Eocene  with 
its  one  shell  in  twenty-five  now  living,  the  Miocene  one  in  six, 
the  Pleiocene  one  in  two  and  a  half,  and  the  Pleistocene  nine  out 
every  ten.  DesHaves,  a  great  man,  has  devoted  himself  to  their 
examination,  and  has  reasserted  this  with  the  most  emphatic 
distinctness  and  the  most  abundant  illustration:  and  Agassiz 
now  comes  and  declares  it  to  be  all  a  great  mistake.  He  doubts 
whether  any  one  shell  of  the  4  per  cent,  the  17,  the  40,  or  the 
90,  has  ever  been  looked  upon  alive  by  man. 

Far  be  it  from  me  to  undertake  to  decide  between  such  men. 
But  again  let  me  draw  one  conclusion,  which  seems  certain; 
and  it  is  that  there  is  no  sure,  unerring,  and  unmistakeable  test 
of  specific  identity  or  difference. 

If  we  admit  with  the  qualification  and  in  the  way  above  stated 
the  theory  of  the  production  of  all  things  b^  generative  devel- 
oument,  and  the  active  operation  of  this  principle  of  the  "strug- 
gle for  life,"  and  admit  also  Agassiz's  requirement  of  new  crea- 
tions, and  of  the  orderly  succession  and  coordination  of  these,  we 
have  a  theory  composed  of  elements  which  certainly  do  not  now 
oppose  and  destroy  each  other,  but  coexist  in  harmony,  and  in 
mutual  support  and  illustration. 

How  far  shall  we  carry  it?  Not  to  the  creation  of  all  things 
from  one  beginning,  unless  farther  investigations  should  remove 
the  immense  difficulties  which  this  theory 'must  now  encounter, 
and  sustain  its  probability.  But  let  not  the  investigation  be 
clouded,  obstructed  and  defeated  by  the  assertion  that  any  the- 
ory which  calls  into  being  all  existing  and  extinct  organisms 
by  some  method  of  successive  generative  development,  cannot 
be  true,  and  must  needs  be  false  and  dangerous. 

The  great  difficulty  to  most  minds  would  be,  after  all,  that 
which  relates  to  man  himself.  Man,  from  a  monad  I  Yet  let  it 
not  be  forgotten,  that  this  is  the  natural  history  of  every  man 
that  has  ever  been  bom  of  woman.  At  first  a  nucleated  cell, 
(call  it  a  monad  if  you  like,)  not  distinguishable  from  other  nu- 
cleated cells,  which,  by  segmentation,  gives  rise  tq  that  germinal 
membrane,  from  the  outer  portion  of  which  are  formed  the  or- 
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gana  of  animal  life,  and  from  the  inner  those  of  organic  (or  vege- 
tative) life ;  and  then,  in  its  uterine  development,  exhibiting  suc- 
cessively resemblances,  more  or  less  close,  to  the  lower  animals; 
the  human  embryo,  for  example,  having,  about  the  twenty-fifth 
day,  the  branchial  openings  and  elongated  body  of  a  fish,  at  a 
later  period  the  imperfect  limbs  of  a  seal,  and  still  later  the  bent 
limbs  of  a  quadruped.  These,  and  many  analogous  particulars 
in  the  history  of  the  human  embryo,  make  this  one  of  the  most 
inexplicable  and  yet  suggestive  wonders  of  existence.  One  might 
well  imagine  that  the  *' monad"  retraces  his  footsteps  along  that 
immeasurable  pathway  from  primeval  being,  and  as  it  repeats, 
records  them. 

While  all  this  is  nothing  like  proof  that  man  is  also  a  product 
of  this  law  of  generative  devlopment  through  variation,  it  may 
have  some  tendency  to  lead  the  mind  in  that  direction.  And 
how  much  there  is  elsewhere  in  the  metamorphoses  of  nature, 
to  exert  upon  the  mind  a  similar  influence.  Tell  one  who  ia 
eating  a  ripe  peach,  and  after  enjoying  all  the  pulo,  breaks  his 
teeth  against  the  stone,  and  being  curiously  inclinea  opens  that, 
and  finds  the  solid  n^eat^  and  opens  that  again,  and  puts  the  in* 
folded  plumule  under  a  lens^  and  sees  there  the  promise  of  a  fu- 
ture tree, — tell  him  that  skin,  and  stone,  and  seed  and  plumule, 
all  are  but  changed  peach  leaves,  will  he  not  be  at  least  as  much 
Burprised  as  if  you  carried  him  to  a  menagerie,  and  pointing  to 
A  hyena,  said  to  him,  there  stands  the  &ther  of  the  '^yaller  dog^' 
of  New  England?* 

But  this  notion  of  man  being  bom  from  an  animal  stands  in 

*  I  allod*,  of  ooarae,  to  the  January  number  of  tb«  Atlantic  MontUj^,  vberein 
this  8tranff«  animal  is  presented  with  that  wonderful  power  of  word-painting,  which 
Im  a  true  daguerreotyping  by  the  tunltglit  of  genius. 

But  I  wrtte  this  note  rather  to  refer  to  an  article  m  the  North  American  Review 
for  July,  18(7,  in  which  Dr.  Holmes,  before  the  controversy  about  **  Darwinism"  be- 
gan, treats  many  of  the  topics  to  vUch  it  has  given  rise,  and  exhibits  his  own  views 
of  an  ever  immammt  God. 

No  one  can  admit  more  cordially  than  I  do,  the  pincjple  which  has  been  recently 
ao  much  consideredL  that  God  must  hare  had  at  and  from  the  very  beginning  of  hie 
action,  laws,  to  which  he  and  his  universe  have  always,  and,  I  am  willing  to  say, 
pecessariiv  conformad.  So  too,  I  admit,  as  cordially,  that  other  principle,  that  all 
science,  philosophy  and  reason,  lead  concurrently  to  the  conclusion,  that  the  *'CaQsa 
fiausans*^  must  be  always  and  incessantly  a  present  cause,  as  prnent  at  one  period 
of  duration  as  at  another,  and  always  <firectiy  and  universally  operative.  But  why 
regard  these  principles  as  antagonistic  I  To  me  they  seem  not  only  harmonious, 
but  complementary,  and  necessar^r  each  to  the  other.  If  I  believe  that  God  is  ever 
present,  active  and  operative,  it  is  because  I  beliere  that  the  laws  of  order  which 
arise  from  his  own  divine  nature,  permit  and  require  this.  If  I  believe  that  these 
laws  exist,  that  he  has  ever  conformed  to  them  and  must  ever  do  so,  it  is  because  I 
believe  that  they  are  the  eternal  instruments  of  his  erer  active  love  and  wisdom.  In 
tiie  words  in  which  Dr.  Holmes  sums  up  the  whole  matter  at  the  close  of  his  artids 
in  the  N.  A.  Review,  "  w^tever  part  may  be  assigned  to  the  physical  forces  in  tha 
producition  and  phenomena  of  life,  all  being  is  not  the  less  one  perpetual  mirade,  in 
which  the  Infinite  Creator,  acting  through  what  we  often  call  secondary  causes,  ia 
himself  ths  moving  principle  of  the  uniTsm  be  fini  framed  and  never  ceaaaa  to 
aiistain." 
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the  way  of  positive  revelation !    In  my  own  mind  it  does  not. 

I  look  upon  the  Bible  as  the  word  of  God :  but  I  do  not  believe 

that  the  first  chapters  of  Genesis  teach  or  were  ever  intended  to  ^  ^ 

teach  natural  scientiBc  truth ;  nor  does  this  denial  lessen  mj  rev-  Ji^  ,t.^ 

erence  for  what  I  consider  as  the  moral,  spiritoal^  and  rehgious  ^^lil^ 

truth  which  I  believe  they  do  teacfa  directly^  or  under  the  form 

of  parable  and  symbol.    And  upon  the  question  of  the  original 

ana  phvsical  creation  of  man,  I  think  that  we  know  no  more 

and  no  less,  and  are  at  equal  liberty  to  think^  to  argue,  and  to 

conclude,  as  if  these  chapters  had  never  been  written.    To  me, 

they  do  not  say  one  word  about  it 

But  does  not  this  notion  stand  in  utter  opposition  to  all  reli- 
gious belief?  Agaifn,  I  can  only  say  that  in  my  own  mind  it  does 
not  I  believe,  most  unreservedly  and  undoisibtingly,  that  man 
is  superior,  not  in  kind  only  but  in  degree,  to  all  animals,  and  is 
immortal,  which  they  are  not^  But  this  belief  would  not  be 
either  shaken  or  troubled,  if  science  should,  upon  evidence  dis- 
covered hereafter,  teach,  that  the  Gorilla,  which  Owen  says  is 
most  like  to  man,  or  the  Chimpanzee,  which  iFrofessor  Wyman, 
with  better  reason,  places  higher, — if  either  or  both  had  given 
birth,  when  the  fit  time  had  come,  to  a  babe,  whose  brain  and 
nervous  system,  with  all  the  residue  of  its  frame,  were  so  organ- 
ized that  the  breath  of  life,  of  spiritual  and  immortal  life,  could 
be  breathed  into  him,  and  bear  with  it  all  the  attributes  of  hu- 
man nature, — ^all  those  attributes  which  divide,-  as  by  an  unfath- 
omable abyss,  the  man  from  the  beasta  that  perish,  and  lift  him 
infinitely  above  them.  At  present,  science  possesses  not  only  no 
facts  which  would  lead  to  this  as  a  certain  conclusion,  but  none 
which  would  declare  it  to  be  a  probability .r  But  neither  has  it 
sufficient  reason  for  asserting  it  to  be  an  impossibility.  Nor, 
does  it  seem  to  me,  that  religion  would  receive  a  blow,  if  science 
should  be  led  by  additional  discovery  and  more  thorough  inves- 
tigation, to  go  not  only  thus  far,  but  so  much  farther,  as  to  ac- 
count for  the  various  kinds  of  men  by  asserting  that  the  brown 
oran-outang  that  lives  among  the  brown  Malays  was  their  pro- 
genitor; the  black  gorilla  the  father  of  the  black  races,  among 
which  he  is  still  found ;  other  simise  the  parents  of  other  human 
&milies ;  and  some  one  fairer  than  the  rest,  the  remote  ancestor 
of  the  Circassians,  whose  superiority  over  their  progenitors  was 
so  great  that  they  had  rooted  him*  out  from  the  earth  I 

But  let  us  consider  the  general  relation  of  this  hypothesis  to 
religion.  I  am  perfectly  willing  to  confess  that  the  theory  pro- 
pounded by  Darwin,  as  it  rests  upon  excessively  minute  changes, 
and  those  produced  by  what  he  calls  "  accident,"  (of  which  word, 
however,  and  of  his  use  of  it,  he  offers  much  explanation)  seem- 
ed to  me  to  have  a  tendency  to  obscure  the  thought  of  provi- 
dential causation  and  government ;  and  that  I  was  first  led  to 
reason  out,  as  well  as  I  could,  the  probability  and  effect  of  more 
salient  changes  in  the  ofispring,  by  its  appeanng  to  open  the  door 
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to  this  thought  somewhat  more  widely.  But  aside  from  this,  and 
indeed  from  any  reference  to  this  or  any  special  question  or  the- 
ory, may  it  not  be  well  to  remember,  that  natural  science  belongs^ 
mainly  at  least,  to  the  intelligence  of  man,  and  to  his  outer  ife, 
while  religion  belongs,  mainly  again,  to  his  aJSections,  his  motives 
and  his  inner  life.  Hence,  entirely  different  faculties  and  func* 
tions  of  our  common  nature  are  brought  into  exercise  in  reference 
to  science,  from  those  which  are  invoked  by  religion.  It  is  a  good 
and  wholesome  thing  for  a  man  to  become  religious  because  he 
chooses  to  be  so,  and  loves  to  be  so ;  and  it  is  good  for  him  to 
compel  himself  to  make  this  choice.  He  cannot  indeed  become 
religious  on  any  other  ground  or  in  any  other  way.  And  there- 
fore Divine  Providence  has  mercifully  guarded  him,  not  only 
from  the  external  compulsion,  which,  as  all  men  see,  cannot 
reach  the  heart,  but  from  the  compulsion  of  his  own  intelligence, 
which  might  be  equally  injurious. 

In  investigating  the  claims  of  science,  he  must  call  upon  his 
intellect  to  look  sharply  at  the  facts,  the  logic,  the  arguments 
and  the  conclusions;  and  this  is  all,  or  nearly  all.  But  he  must 
choose  and  hold  his  faith,  not  by  means  which  logic  disdains 
and  denies,  but  by  asking  of  logic  to  do  all  that  it  can  do  and 
and  the  best  that  it  can  do,  as  the  instrument  of  something  high- 
er than  itself  which  can  take  up  and  complete  the  work  which 
mere  logic  must  leave  unfinished. 

How  easily  could  God  have  written  his  word  and  his  truth  in 
fire  upon  the  sky,  and  in  gold  upon  every  leaf  or  stone,  if  all  he 
had  desired  was  the  intellectual  advancement  of  man.  We  may 
infer  from  his  course  of  providence,  that  he  desires  this,  only  as 
a  means  to  an  end ;  and  as  an  instrument  of  that  moral  and  af- 
fectional  improvement,  which  must  be  man's  own  cooperative 
work.  Therefore  it  is,  that  religion  never  has  been,  and  I  think 
never  will  be  fortified  by  the  demonstrations  which  belong  to 
ascertained  science ;  and  hence  it  is  also  that  no  science,  and  no 
mere  truth  has  ever  yet  been  suffered  to  arise  on  the  world,  and 
none  I  think  ever  will  be,  that  does  not  leave  man  free  to  be  ir- 
religious if  he  will ;  although  all  true  science  offers  him  much 
to  feed  upon  and  to  rejoice  in,  if  he  loves  to  look  upon  the  truth 
he  learns  as  aliment  for  his  religion. 

To  every  creature  is  given  a  tendency  and  a  capacity  to  seek 
and  find  and  appropriate  that  food  which  agrees  with  its  own 
nature.  When  a  willow  tree  sends  a  root  far  in  one  direction 
to  a  ditch  where  it  may  drink  its  fill,  and  a  neighboring  grape 
vine  sends  its  root  as  far  in  an  opposite  direction  and  finds  a 
heap  of  buried  bones,  we  have  but  the  operation  of  the  same 
law,  by  virtue  of  which  if  ten  men  read  a  book,  it  may  be  to 
them  ten  books;  for  each  will  read  the  same  words,  and  thea 
translate  them  in  his  own  way.  It  is  an  old  saying,  that  what 
one  brings  home  from  foreign  travel,  depends  upon  what  he  car- 


Digitized  by 


Google 


.  Prof.  Parsons  on  the  Origin  of  Species.  13 

lies  with  him.  So  it  is  in  the  journeyings  of  the  mind.  Let 
that  ^o  where  it  will  it  carries  itself,  ana  uses  itself  as  the  organ 
for  giving  form  and  eflfect  to  all  that  it  receives. 

The  poet  may  say  that  the  undevout  astronomer  is  mad ;  but 
astronomy,  and  every  science  cultivated  amon^  men,  has  those 
who  are  devoted  to  it  with  the  most  faithful  assiduity,  and  who 
extend  its  borders  and  enlighten  its  dark  places,  and  who  are, 
nevertheless,  utter  unbelievers  as  to  God  and  religion ;  and  find 
in  their  science  support  for  their  unbelief.  To  minister  to  re- 
ligion is  the  highest,  the  consummating  work  of  science ;  but 
science  cannot  render  this  service  where  there  is  no  religion  to 
accept  it.  So  will  it  be  with  the  theory  of  the  creation  of  all 
things  by  successive  generative  and  variant  production,  if  it  be 
established  in  any  form  whatever. 

This  man  will  read  it  to  whom  the  idea  of  God  is  an  offense 
and  a  pain.  His  unbelief  holds  him  in  subjection  ;  and  when 
he  reads  any  book,  or  studies  any  subject,  he  reads  with  clouded 
eye  and  mind  all  that  favors  religious  truth,  but  brightens  at 
once  when  he  gets  a  fact  or  an  argument  for  his  unbelief,  and 
dwells  on  that  as  a  choice  morsel.  He  will  study  this  new  theory, 
and  find  in  it  new  evidence  that  God  is  a  mere  superfluity ;  and 
he  will  say  exultingly,  now  we  have  proof  that  tne  laws  of  the 
world  and  their  own  necessity  are  all  that  a  truly  rational  mind 
can  ask.  And  he  will  deny,  or  forget,  that  there  is  no  possible 
conception  which  so  imperatively  demands  a  lawgiver,  as  law ; 
and  none  which  so  requires  a  cause  to  set  it  in  action,  as  an  ac- 
tive necessity. 

Another  man  who  loves  to  believe  that  God  forms  and  fills 
and  18  the  universe,  and  that  there  is  no  other  God,  will  find 
here  abundant  support  for  his  opinion,  and  will  rejoice  in  the 
evidence  this  theory  affords  of  the  universality  of  law  and  the 
connection  of  all  things  by  gradation  into  unity.  And  he  will 
forget^  or  will  not  know,  that  all  this  implies  design,  and  pur- 
pose, and  will,  and  therefore  personality. 

And  a  third  man  will  see  in  this  theory  new  proof  of  the 
eternal  working  of  the  personal  God  in  whom  he  believes.  He 
will  rejoice  at  the  evidence  it  offers  that  God  loves  to  bless  every 
entity  of  his  creation  by  using  it  as  his  own  instrument  and  as 
the  means  for  farther  creation;  that  preservation  is  continual 
creation ;  and  that  he  forever  puts  forth  the  same  power,  born  of 
the  same  love  and  guided  by  the  same  wisdom,  that  in  the  begin- 
ning laid  the  foundation  of  the  universe  deep  in  that  infinite 
which  no  plummet  of  human  imagination  ever  can  sound.  To 
\^  such  a  mind  it  will  be  a  new  proof,  that  from  God's  own  nature, 
'  there  came  forth  laws  of  order,  in  which,  through  which,  and 
by  which,  he  has  ever  worked,  from  a  beginning,  which  whea 
we  try  to  think  of  it,  recedes  &ster  than  thought  can  follow^ 

Cambridge,  May,  1860. 
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Art.  II. — Notes  on  the  Habits  of  the  Common  Cane,  (Arundinaria 
macrosperma,  Mxchx,) ;  by  Hugh  M.  Neisleb,  Corresponding 
Member  of  the  Essex  Institute,  Salem,  Mass. 

The  common  cane,  as  it  springs  from  the  seed,  bears  no  slight 
resemblance  to  some  of  our  coarser  and  more  reedy  Panicums ; 
rising,  during  the  season  of  its  growth,  according  to  the  more  or 
less  favorable  circumstances  of  its  locality,  from  the  height  of  a 
few  inches  to  that  of  ^several  feet,  forming  a  straight  unbranched 
culm,  with  a  bud  at  every  node.  The  culm  itself  completes  its 
entire  growth  the  first  season,  and  though  it  endure  for  years, 
even  to  the  time  of  its  flowering  and  fruiting,  never  afterwards 
increases  in  height,  only  becomtng  tougher  and  stronger  by  the 
gradual  deposition  of  siliceous  matter  on  its  sur&ce,  and  ligneous 
matter  in  its  substance. 

The  second  year,  circumstances  being  favorable,  its  lateral  buds 
are  developed — ^forming  slender,  upright  branches — whose  growth 
in  length  likewise  terminates  with  the  season,  and  which  rarely 
grow  much  higher  than  the  summit  of  the  culm. 

The  third  year,  the  bud&  of  these  lateral  branches  are  developed, 
and  they,  in  their  turn,  form  other  lateral  branches  with  their 
buds,  and  thus  the  plant  continues  to  grow  until  it  flowers  and 
fruits,  until  its  existence  is  terminated  oy  accident,  or  it  becomes 
so  much  crowded  that  there  is  no  longer  room  for  its  growth  in 
this  manner.  However,  the  buds  of  one  season  do  not  inyaria- 
bly  put  forth  the  next ;  but,  if  circumstances  are  unfavorable  to 
their  development,  they  may  remain  dormant  for  a  time,  and 
then  put  forth  or  eventually  perish. 

The  first  year,  besides  the  growth  already  described,  tbe  plant 
throws  off  one  or  more  subterranean  culms,  popularly  termed 
''chain  roots,"  differing  from  the  others  only  m  being  white, 
with  very  short  internodes,  and  these  clothed  with  imperfect 
sheaths,  or  naked,  the  sheaths  becoming  obsolete  or,  as  is  more 
commonly  the  case,  reduced  to  a  circle  of  rootlets  around  the 
node.  From  the  buds  of  these  subterranean  culms  springs  the 
second  year's  growth  of  cane.  This  is  subject  to  the  same  laws 
and  grows  in  the  same  manner  as  that  of  the  first  year,  likewise 
throwing  off  its  subterranean  culms,  from  the  buds  of^irhich  springs 
the  cane  of  the  next  season,  and  so  on  it  proceeds  for  years,  n^w 
cane  coming  up  each  successive  season,  until  it  is  so  crowded 
there  is  no  room  for  more  to  grow.  The  buds  of  these  subterranean 
culms  may,  like  the  others,  be  developed  the  year  after  they  are 
formed,  or  remain  dormant  until  circumstances  favor  their  growth. 

The  cane  of  each  succeeding  season  becomes  stouter  and  taller 
than  that  of  the  preceding ;  and  as  the  cane  of  one  year  is  over- 
topped and  shaded  by  that  which  grows  up  the  next,  it  dies  out 
gradually  and  gives  place  to  the  larger  cane  of  some  future  sea- 
son ;  hence  arises  the  great  uniformity  in  size,  observable  gener- 
ally in  the  plants  of  a  cane-brake. 
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It  may  not  be  amiss,  in  this  place,  to  observe,  that  the  cane  is 
described  by  authors  as  "  branching  towards  the  summit" ;  this 
is  correct  as  applied  to  plants  growing  in  a  crowded  cane-brake, 
where  the  development  of  the  lateral  buds  is  prevented ;  but 
where  it  is  uncrowded  and  free  to  grow,  it  presents  itself,  clothed 
from  the  ground  upwards,  with  numerous  erect,  closely  appressed 
branches,  as  the  seedling  plant  is  described  near  the  beginning 
of  this  article. 

After  the  growth  of  a  number  of  years,  and  when  the  cane 
has  reached  as  great  a  size  as  the  circumstances  of  the  locality 
will  admit  of,  it  springs  up  only  in  such  places  as  may  yet  1>e 
unoccupied,  until  the  whole  brake  becomes  as  thickly  crowded 
as  possible.  After  arriving  at  this  point,  its  growth  altogether 
ceases,  excepting  from  the  few  buds  that  may  be  formed  at  the 
summit,  ana  may  chance  to  be  freely  exposed  to  the  light  and 
air.  In  this  condition  it  will  remain  for  a  series  of  years,  until 
the  time  of  flowering  arrives.  If,  however,  whilst  in  this  condi- 
tion, any  or  all  of  it  by  chance  be  destroyed  during  the  winter, 
its  place  will  be  supplied  by  cane  of  equal  size  the  following 
season,  from  the  buda  of  the  subterranean  culms ;  but  if  an  ac- 
cident of  this  kind  happens  during  the  growing  season,  it  never 
grows  up  again,  the  wnole  plant  dying;  though  if  any  escape 
the  acciaent,  the  extension  or  their  ''  chain  roots  "  may  gradualiy 
fill  up  the  vacancies  left  by  the  plants  that  have  perished. 

The  size  which  the  cane  ultimately  attains  is  as  various  as  the 
soil  in  which  it  grows.  In  places  peculiarly  unfavorable,  it  may 
not  be  higher  than  six  inches ;  in  the  "  Piney-woods  "  swamps, 
in  my  inmaediate  vicinity,  ten  or  twelve  feet  is  about  the  aver-  ^ 
age  height  On  Flint  river  it  is  common  to  find  it  as  high  as  \ 
twenty-five  and  thirty  feet;  whilst  I  have  seen  occasional  speci- 
mens cut  from  the  swamps  of  the  Uchee  in  Alabama^  which, 
though  not  actually  measured,  I  should  judge,  could  not  have 
fallen  far  short  of  forty  feet  In  the  same  cane-brake,  too,  if 
covering  ground  which  presents  striking  diversities  of  soil,  it 
will  be  found  to  vary  greatly  in  size. 

We  have  above  remarked  that  when  cane  reaches  its  full  size, 
it  remains  almost  unchanged  until  the  time  of  flowering:  how 
loDff  this  may  be  I  have  not  the  means  of  determining.  It  is 
evidently  many  yeara  A  piece  of  land,  many  acres  in  extent, 
was  once  pointed  out  to  me  in  the  low  grounds  of  Flint  river, 
by  a  gentleman  residing  in  the  vicinity,  who  informed  me 
that  on  bis  removal  to  that  country,  it  was  covered  by  a  dense 
erowth  of  large  and  full-grown  cane,  and  that  it  flowered  and 
muted  fift;een  years  thereafter.  If  in  this  instance  we  suppose  it 
to  have  required  ten  ^ears  to  brinff  it  to  the  condition  in  which 
he  first  observed  it,  its  time  of  flowering  would  be  brought  to 
twenty-five  years — ^the  age  at  which,  in  this  region,  it  is  pop- 
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ularly  supposed  to  flower  and  fruit.    This,  however,  is  but  a 
supposition. 

When  the  flowering  once  begins,  it  takes  place  in  every  plant  in 
the  cane-brake  at  the  same  time,  whatever  may  be  its  age,  its  pu- 
berty depending  not  on  the  actual  age  of  the  cane  itself,  but  upon 
the  time  that  has  elapsed  since  the  germination  of  the  seed  from 
which  it  has  either  directljr  or  indirectly  sprung.  When  the  time 
comes,  it  lowers,  whether  it  has  grown  up  from  the  ground  ten  or 
twenty  or  more  years  before,  or  whether  it  has  yet  to  complete  the 
first  season's  growth.  In  the  spring  of  1857 1  found  a  small  field 
from  which  the  cane  had  been  cut  the  preceding  winter.  The 
husbandman  had  been  so  careless  in  clearing  out  the  young  cane 
that  had  come  up  amongst  his  corn,  that  great  numbers  oi  them 
were  left  growing  about.  They  were  generally  about  three-^ 
fourths  of  an  inch  in  diameter,  but  only  some  five  feet  high,  and 
still  so  tender  and  soft  that  they  could  be  easily  crushed  between 
the  finger  and  thumb  to  within  one  and  two  joints  of  the  ground ; 
yet  every  plant  was  in  full  bloom.  There  the  time  of  flowering 
had  overtaken  it  when  little  more  than  two  months  old.  It  is, 
however,  no  uncommon  thing  to  find  individual  plants  in  bloom, 
sometimes  several  years  before  the  general  flowering  commences. 
This  is,  however,  only  an  exception,  an  occasional  precocity 
brought  about  by  some  extraordinary  cause. 

With  the  ripening  of  the  seed  ends  the  life  of  the  plant.  It 
then  perishes  root  and  branch,  as  entirelv  as  an  annual  grass ; 
and  if  the  same  ground  be  ever  occupied  by  cane  again,  it  must 
be  produced  anew  from  seed.  Authors,  I  judge,  have  been  un- 
aware of  this  fact,  from  their  describing  the  plant  as  fruiting  at 
stated  periods,  or  at  more  or  less  distant  intervals ;  and  this  error 
perhaps  may  have  originated  from  their  noting  the  times  of  the 
flowering  of  the  plant,  as  it  occurred  in  different  localities ;  or,  if 
observed  in  the  same  place,  the  intervals  have  been  so  long  be- 
tween the  times  of  flowering,  that  the  fact  of  its  having  been  in  the 
rdeantime  reproduced  from  seed,  mayhave  escaped  recollection. 

The  question  here  presents  itself,  Whether  there  are  two  spe- 
cies or  varieties,  or  but  one  f  Within  the  comparatively  narrow 
limits  to  which  my  own  researches  have  been  confined,  I  have 
had  opportunities  of  gathering  the  flowers  of  both  large  and 
small  canes ;  but  specimens  have  yet  to  be  collected  that  present 
a  difference.  As  to  the  question  in  general,  if  the  reader  bears 
in  mind,  that  the  cane  in  the  earlier  years  after  the  germination 
of  the  seed  is  much  smaller  than  that  which  follows  at  a  more 
distant  day,  he  will  readily  see,  that  if  both  should  chance  to  sur- 
vive for  years,  they  might  appear  so  different  as  to  be  regarded  as 
distinct  varieties,  if  not  species,  especially  as  the  flowers  are 
rarely  procurable  to  prove  their  identity.  The  same  may  be 
said  of  the  differences  produced  by  differences  in  the  character 
of  the  soil  in  which  they  grow. 

Taylor  Co.,  Geo.,  1860. 
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Art.  in. — JSxperimenis  on  ihe  forms  of  Elongated  Projectiks ;  by 
Ogden  N.  Bood,  Pro£  of  Chemistry  in  the  Troy  University. 

Although  during  the  last  few  years  great  attention  has  been 
paid  in  Europe  to  the  improvement  of  rifle  projectiles,  yet  much 
obscurity  seems  still  to  prevail  on  this  subject,  as  is  sufficiently 
evinced,  by  the  diflFerent  and  opposite  courses  pursued  by  the 
Fcveral  governments;  the  variety  in  the  shapes  of  the  balls  em- 
ployed at  the  present  time  being  almost  as  great  as  that  in  the 
patterns  furnished  by  a  kaleidoscope. 

The  inouirer  in  this  department  meets  with  very  general  an- 
swers, and  is  too  often  told  in  substance,  that  the  accuracy  of  per- 
formance is  directly  proportional  to  the  excellence  of  the  ball's 
model ;  it  being  in  the  meanwhile  by  no  means  particularly  ap- 
parent in  what  such  excellence  consists. 

An  explanation  is  found  in  the  fact,  that  there  is  perhaps  no 
other  field  of  investigation,  in  which  so  great  a  number  of  ex- 
periments is  essential  to  the  establishment  of  single  and  even 
isolated  facts — wind  and  weather,  slight  changes  of  temperature 
in  the  tools  employed,  or  in  the  form  and  fit  of  the  projectiles, 
as  well  as  other  arid  more  obscure  causes,  all  largely  influencing 
the  results,  contribute  and  combine  vastly  to  complicate  what  at 
first  glance  might  seem  a  moderately  simple  problem. 

A  series  of  experiments  lately  instituted  by  me,  had  for  their 
object  the  examination  of  a  few  of  the  more  obvious  considera- 
tions relative  to  the  accurate  flight  of  elongated  projectiles,  such 
as  length,  the  form  of  the  base,  and  other  points. 

The  rifles  employed,  were,  with  the  exception  of  No.  5,  made 
by  Nelson  Lewis,  of  Troy,  N.  Y.,  and  were  of  the  model  some- 
times calleii  " Kentucky,"  or  more  properly,  "Improved  Amer- 
ican."* 

Our  marksmen  know  the  quality  of  Mr.  Lewis's  work,  although 
it  may  be  well  to  state,  once  for  all,  that  rifles  of  this  model  as 
manufactured  by  him,  and  a  few  other  makers  in  the  United 
States,  hold  much  the  same  relation  to  the  English  or  Continental 
arms  that  the  Oertling  balance  does  to  the  scales  of  the  apothe- 
cary ;  a  fact  which  has  not  escaped  the  notice  of  the  author  of 
the  article  on  Gun  Making,  in  the  Encyclopaedia  Britannica, 
1856,  vol.  viii,  p.  101,  where,  after  a  description  of  this  rifle  as 
made  by  James,  of  Utica,  N.  Y.,  and  an  account  of  its  perform- 
ance at  220  yds.,  he  concludes:  "The  whole  of  the  ten  shots 
would  have  gone  into  a  small  sized  playing-card.  A  feat  of  this 
kind  is  probably  unparalleled  in  Great  Britain,  and  it  may  draw 

*  For  tome  nccoant  of  thene  rifles  see  an  excellent  article  published  in  the  At- 
lantic Monthly  for  October,  1869. 

UCOND  SERIES,  Vol.  ZXX,  No.  86.--JI;LT,  186A 
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the  attention  of  our  own  makers  to  the  propriety  of  diminifihing 
the  calibre,  and  increasing  the  speed  of  the  balL" 


Dimensions 

of  the  rifles  employed. 

Length  of  Banel. 

Weight 

Calibre. 

Twlut  of   ffroovre 
jpiiniiig,  MMiInc  tn 
cioe  lurn  io  incbee. 

Vo.l. 

80*5  in. 

ItHI.      OZ. 

16    0 

0-46  in. 

So.  2. 

310  " 

9     0 

0-34   " 

42-85 

So.B. 

30-4  " 

1     4 

0-42   " 

So.  4. 

120  ** 

2  12 

0-36   ** 

47-3T 

So.  6. 

6-5  " 

0     8 

0-20   « 

12  85 

They  were  all  provided  with  the  sights  known  as  the  '*  Globe 
and  Bead,"  as  well  as  with  set  locks.  Nos.  1  and  2  were  sup- 
plied with  the  false  or  loading  muzzle,  and  all  with  the  excep- 
tion of  No.  6  had  "  guide-starters,"  which  ensured  the  accurate 
pladng  of  the  ball  in  the  barrel.  Linen  patches  were  in  every 
case  employed,  not  greased,  but  moistened,  it  being  now  pretty 
well  undf  rstood  that  the  latter  afford  the  more  accurate  practice. 
As  a  general  thing,  after  each  shot  the  barrel  was  wiped  out  with 
ft  slightly  moistened  rag,  dampness  being  guarded  agamst  by  a 
repetition  of  the  process  with  one  that  was  dry. 

Length  of  Vte  Projectile. — As  has  been  intimated,  great  vari- 
ety of  opinion  seems  to  exist  as  to  the  proportion  which  the 
length  or  the  ball  should  bear  to  its  diameter  measured  at  the 
base,  balls  being  used  in  Europe  wliose  length  ranges  from 
1-S6  to  8  diameters.  The  advantages  of  length  are  generally 
known  and  there  are  writers  who  advocate  progress  in  this 
direction,  imagining  naturally  enough  that  a  bsill  modeled 
after  the  lines  of  a  ship  would  experience  less  resisiitance  in 

gassing  through  the  air  than  its  shorter  and  blunter  rival, 
ome  months  ago,  filled  with  this  idea,  I  constructed  a  ball 
of  the  model  shown  in  Fig.  1,  sharp  both  at  bow 
and  stern,  and  having  of  course  its  centre  of  gravity 
farther  forward  than  is  usually  the  case  with  soljd 
projectiles.  Its  penetrating  ))ower  at  short  distances 
was  great,  but  its  complete  and  total  failure  otherwise, 
resulting  from  the  impossibility  of  communicating  a 
sufficiently  high  rotary  motion,  led  to  an  examina- 
tion of  the  rates  at  wtich  it  is  necessary  for  balls  of 
different  lengths  to  revolve  in  order  to  secure  accu- 
racy of  flight. 

Now  it  is  evident  that  if  the  velocity  with  which 
any  ball  leaves  the  rifle*barrel  be  known,  and  like- 
wise the  twist  of  the  grooves,  the  riite  of  revolution 
of  such  ball  per  second  is  easily  found  ;  thus,  if  the 
initial  velocity  should  be  1000  feet  per  second  and  the  twist  ono 
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torn  in  5  feet,  it  is  plain  that  at  the  moment  of  leaying  tbemuz- 
zle,  the  ball  will  be  revolving  at  the  rate  of  200  times  per  second. 
To  ascertain  then  the  initial  velocity,  I  constructed  twa  ballis- 
tic pendulums,  similar  to  those  used  by  Bobin^  The  total 
weight  of  the  larger  pendulum  was  21*75  lb.,  and  it  happened, 
by  chance,  that  120  of  its  small  swings  were  perrormed  in  two 
minutes;  consequently  its  centre  of  oscillation  was  distant  89*13 
inches  fmm  its  axis  of  suspension :  the  centre  of  the  pendulum 
was  39*7  inches  from  the  axis,  while  the  centre  of  gravity  was 
S7'4  inches  distant  from  the  same  point :  therefore  we  have, 

89-7  :  39139  )   .  .  „.  h^  .  oa.o  ik 
39-7  :  37-4      \  }  '  ^^^^  '  ^^^  '^• 

or  the  pendulum  resisted  the  impact  of  a  body  in  motion  as 
thouffh  its  weight  had  been  only  20*2  lb.  The  axis  was  made 
of  a  bar  of  steel,  two  sides  of  which  were  ground  to  an  edge. 
Instead  of  the  ribbon  used  by  Bobins  to  measure  the  chords, 
a  narrow  strip  of  paper  was  employed,  which  was  fastened  to 
one  side  of  the  pendulum  on  a  line  with  its  centre,  that  is  39*7 
inches  from  the  axis. 

The  smaller  pendulum  was  similar  in  construction  ;  its  weight 
was  7833  grs.,  it  made  93  oscillations  in  one  minute,  consequently 
its  centre  of  oscillation  was  16*29  inches  distant  from^  the  axis ; 
the  centre  of  the  pendulum  and  its  centre  of  gravity  were  dis« 
tant  from  the  axis  16*6  and  15  2  inches ;  it  resisted  therefore  as 
though  its  weight  had  been  7038*4  grains. 

For  barrel  Ko.  4  I  succeeded  in  constr-ucting^  after  many  trials 
a  ball  or  picket,  on  the  American  model,  Fig.  2,  whose  2. 
flight  was  .accurate  up  to  500  yards*,  its  dimensions 
are  given  below.  This  ball  was  fired  with  different 
initial  velocities  at  targets  of  pasteboard^  placed  at 
certain  distances  from  the  rifle ;  an  examination  of 
the  holes  made,  at  once  indicated  whether  the  rate 
of  rotation  suflfced  to  compel  it  to  fly  truly  and  point  bih  no.  ♦: 
foremost;  for  if  this  were  not  the  case,  the  picket  i-er niaim long. 
of  course,  made  oval  holes  or  struck  the  target  sideways. 

Ball  No,  4. 

Length  '63  in.    Diameter  '87  in.  Lens^th  in  dianieten,  T'67.  Weic^ht  113*31  jBTrainv. 


^  luitial  ?eIo- 
fiU. 

fin.  rcvo  n-  1     in-t««-«     i 

Pt»lnt  fore-  i      ^^-i 
mo.1.        1      Owl. 

BtdcwiM. 

520  ft. 

620   " 

691  " 
691  *• 
691  « 
849  " 
849  « 
965  ** 
1128  « 

.  131-7 
175 

216 

244 
286-8 

20  a. 

36  " 

20  « 

86  " 

165  " 

76  - 

165  ** 

165  " 

1600  " 

1 

8 

1 
2 

8 

4 
2 

•  I 

1 
1 
6 

6 
2 

1 

2 

8 
2 
2 
8 

Flight  accurate.               | 
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It  will  be  seen  from  tbese  experiments  that  a  ball  of  the  above 
model,  and  1*67  diameters  in  length,  must  make  280  revolationi 
per  second  to  ensure  its  accurate  flight,  when  discharged  with  an 
initial  velocity  of  1100  feet  per  second;  what  rate  of  revolution 
would  be  necessary  to  sustain  it  point  foremost,  were  the  initial 
velocity  different,  is  another  question,  and  one  which  will  pres- 
ently be  noticed. 

Let  us  examine  the  case  of  a  ball  slightly  longer  than  the 
above.  Rifle  No.  2  was  now  employed,  its  ball  was  slightly 
blunter  than  No.  4;  it  had  often  made  excellent  practice  at  220 
and  600  yards. 

Ball  No.  2. 

1*77  diameten  in  length.    Weight  lOS'Ol  graiDS. 


Initial  velocity. 

No.  Key. 

Distance. 

Point  foremast  Side  win.] 

1051 
1199 

298 
840 

165  ft. 
660  " 

all 

all 

By  a  comparison  with  the  last  table,  it  will  be  seen  that  this 
slight  increase  of  the  length  has  carried  with  it  the  necessity  of 
60  additional  revolutions  per  second.  The  lowest  initial  velocity 
I  have  ever  actually  employed  in  this  rifle  for  target  practice 
was  1774  feet,  the  highest  1917  feet,  so  that  the  number  of  revo- 
lutions made  by  the  ball  in  actual  practice  was  either  503  or  648. 

BalU  2  and 25  diameters  in  length. 

A  longer  ball  for  barrel  No.  4  was  now  constructed :  its  weight 
was  141*5  grains,  diameter  '36  in.,  length  *74,  so  that  it  was  in 
&ct  2*05  diameters  in  length.  The  following  results  were  thea 
obtained : 

Ball  2  05  diameters  bng. 

Initial  Velocltf.  No.  of  Rev.       Pistance. 

1068  269  18ft.|.„.y,^5.,. 

*  The  above  shows  that  with  this  model  269  revolutions  are  al- 
together insufficient,  if  the  initial  velocity  be  as  high  as  1063  fl. 
The  length  of  the  ball  used  in  the  Swiss  federal  rifle  is  1*0039 
inches,  its  diameter  0*41  inches,  or  it  is  2*44  diameters  in  length, 
weight  257  grains,  weight  of  the  charge  62  grmns.  Making  use  of 

the  British  empirical  formula  V  =  1600  \/ ^,  we  have  the  ini- 


tial velocity  =  1600\/i^=1861  ft.,  and  as  the  twist  is  one 
^257 

turn  in  three  feet  the  ball  leaves  the  barrel  making  453  revela- 
tions per  second. 
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'  The  initial  velocity  in  Jacobs'  rifle,  judging  from  his  state- 
mentS)  must  be  about  986  feet :  as  the  twist  is  one  turn  in  28 
inches,  the  ball  makes  422  revolutions  per  second. 

Now  why  not,  it  is  often  asked,  project  either  of  these  balls 
"with  an  initial  velocity  of  1600  or  1700  feet  per  second  ?  Sim- 
ply because  the  above  rates  of  revolution  then  become  wholly 
insufficient.  To  test  this  point,  I  constructed  for  barrel  No.  2  a 
ball  weighing  136  grains  and  only  2*08  diameters  in  length,  con- 
seauently  not  requiring  as  rapid  a  rotary  motion  as  the  Swiss 

Ball  2*08  diameters  in  length. 

Initial  Velocity.  No.  of  Rev.       PUtance. 

1715  ft.  48G  165  ft.        All  sidewise. 

It  would  probably  require  a  rate  of  at  least  600  revolutions 

Eer  second,  and  the  Swiss  ball  being  again  much  longer  would 
ardly  fail  to  need  a  rate  of  from  700  to  800. 

The  twist  of  Whitworth's  rifle  (ball  8  diameters  long)  makes 
one  turn  in  20  inches:  its  initial  velocity  is  not  given,  though  it 
is  understood  to  be  greater  than  that  of  the  Enfield  :  if  it  be  as 
high  as  1600  feet,  the  rate  of  revolution  of  the  projectile  will  be 
960  times  in  a  second ;  if  1700  feet,  1020 1 

The  above  mentioned  experiment  will  perhaps  suffice  to  estab- 
lish the  fact  that  for  any  given  projectile,  the  necessary  rate  of 
revolution  increases  rapidly  with  the  augmentation  of  the  initial 
velocity. 

The  inability  to  use  larger  charges  of  powder  prevented  me 
from  pursuing  the  investigation  farther  in  this  direction,  but  it 
still  remained  possible  to  invert  the  order  of  proceeding  and  to 
examine  whether  at  very  low  velocities  the  necessary  rates  of 
revolution  for  projectiles  2  and  2^  diameters  long  rapidly  de- 
creased. An  elongated  ball  for  barrel  No.  5  was  now  construct- 
ed :  its  len^h  was  *88  inches,  diameter  '2,  i.  e.  1*9  diameters  in 
length  ;  weight  20*8  grains.  The  initial  velocity  was  determined 
with  the  smaller  pendulum  and  found  to  be  232*6  feet :  the  veloc- 
ity was  determined  also  from  the  time  of  its  flight :  a  distance 
of  15-41  feet  gave  it  2S3 :  the  average  of  11  shots  at  44*2  feet 
made  it  216. 

BaU  1*9  diameters  in  lengthy  iveight  20*8  grains. 

Initial  relocltj.  No.  of  Rev.       Distance. 

232  216  75  ft     Flight  aocurata. 

Another  ball  was  now  constructed  for  this  barrel ;  the  results 
were  as  follows : 

BaU  2*8  diameters  in  lengthy  weight  26*5  grains. 

IniUal  velocitj.  No.  of  Rer.       Distaoca. 

202  188  75  ft.    Flight  accurate. 

A  third  ball,  8  diameten  in  length,  was  finally  made  for  the  same 
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barrel :  it  was  cost  with  inclined  bands  on  it,  extending  for  two- 
thirds  of  its  length  and  corresponding  to  the  grooves  of  the  barrel: 

Ball  3  diameters  in  length,  weight  42*3  grains. 

hitiAl  vHocitf.  No.  of  Rev.       Distance. 

157  9  tt  147-5  30  ft.      Flight  accurate. 

Patches  were  not  used  with  these  three  balls. 

As  a  termination  to  this  portion  of  these  experiments,  I  coa* 
fltructed  the  model  seen  in  Fig.  8,  2  diameters  in  s. 
length  and  provided  with  a  steel  axis  :  it  was  caused 
to  rotate  by  the  thread  on  which  it  was  suspended : 
small  discs  of  paper  divided  into  green  and  red  sec- 
tors were  attached,  it  havinjg  been  previously  ascer- 
tained by  a  revolving  machine,  with  what  rate  of  rev- 
olution each  disc  assumed  a  neutral  tint  The  model 
being  made  to  rotate  was  allowed  to  fall  from  a  height 
and  it  was  found  that  six  revolutions  per  second  en- 
abled it  to  remain  point  foremost  in  a  fall  of  five 
feet,  while  20  per  second  sufficed  for  a  fall  of  45  feet. 

The  only  question  that  now  remains  is,  if  700  or 
800  revolutions  per  second  are  necessary  for  the  flight 
of  a  projectile  2^  diameters  in  length  at  a  high  veloc- 
ity, why  should  this  rate  of  rotation  not  be  commu- 
nicated to  it  ?  The  answer  is  found  in  the  practical  difficulties ; 
the  friction  and  recoil  become  enormous,  the  act  of  discharge 
twists  the  rifle  over  sidewise  and  out  of  the  line  of  sight.  Jn 
the  American  Rifle,  with  a  gaining  twist,  where  the  friction, 
twisting  &c.,  are  reduced  to  a  minimum,  it  has  been  found  that 
the  maximum  number  of  revolutions  per  second  that  can  prop- 
erly be  communicated  to  a  ball  is  from  500  to  550,  and  many 
will  be  ready  to  deny  that  even  this  rate  can  be  employed  with 
other  than  very  heavy  rifles  of  very  small  calibre  without  great- 
ly impairing  the  accuracy.  Accorcling  to  Chapman,  a  rifle  hav- 
ing a  regular  twist  of  onlv  one  turn  in  four  feet,  calibre  80 
round  balls  to  the  pound,  charge  of  powder  2  inches  to  the  bore, 
[initial  velocity  about  1680  feet,  rate  of  rotation  420  times  in  a 
second]  will,  "  when  fired,  twist  over  sidewise  in  spite  of  all 
you  can  do,  and  also  kick  or  recoil  very  severely.*  Surely  if 
such  recoil  and  twisting  can  be  felt  and  seen,  the  tendency  of  the 
bullets  to  scatter  and  strike  the  target  in  a  circle  and  not  in  a 
straight  line  is  easily  accounted  for." 

♦  It  appear*  that  European  projectilea  rooTing  with  a  low  Tolodfy  are  mibject  in 
the  1ong«*r  nnge*  to  a  horizontal  drift  independent  of  the  win^i.  This  w  attribated 
to  the  action  of  the  grooves  in  the  rifle,  and  has  been  found  to  correi«pomi  with  their 
direction.  No  racli  deviation  was  observed  hj  Oen.  Jacobs  (page  27  of  Rifle  Prac- 
tice.) and  he  attributes  it  to  the  heavy  recoil  of  the  rifles  used.  As  lar  as  I  know, 
it  has  never  been  observed  in  the  American  rifle  where  the  recoil  is  very  small,  and 
the  trajeetory  very  miicA  Jtatttntd,  though  it  is  the  custom  of  our  marksmen  oo  calm 
days  to  practise  at  taigets  placed  indifferently  at  1 10  and  600  yards. 
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But  where  accuracy  is  aimed  at,  it  is  highly  desirable  not  to 
employ  a  rate  of  revolution  such  as  is  able  barely  to  cause  the 
projectile  to  fly  point  foremost.  A  very  notable  excess  above  this 
quantity  is  essential  for  good  practice. 

One  point  remains  to  be  noticed,  viz. :  the  disfiguration  which 
balls  longer  than  1'9  diameters  suffer,  when  discharged  with 
more  than  a  very  moderate  velocity,  in  their  passage  through  the 
necessarily  strongly  inclined  grooves  of  the  rifle.  Gen.  Jacobs 
states  (page  23  Eide  Practice)  that  his  projectile  2^  diameters  in 
length  j.>erformed  admirably  with  a  charge  equal  to  one-fifteenth 
of  the  weight  of  the  ball,  but  adds  that  he  found,  "  A  very 
slight  increase. of  the  charge  caused  the  lead  to  change  its  shape 
under  the  pressure  of  the  gunpowder  so  that  a  ball  of  the  shape 
of  Fig.  4  came  out  like  Fig.  6.     The  lead  was  4  and  6. 

found  totally  incapable  of  preserving  any  re- 
semblance to  iu  original  form  under  the  pres- 
sure of  a  charge  of  powder  equal  to  one-eighth 
the  weight  of  the  ball  "  From  this  dilemma 
the  General  escaped  by  making  the  forward 
part  of  the  ball  out  of  zinc;  Whiiworth  pro- 
vides for  this  difficulty  by  the  use  of  pewter, 
which  again  necessitates  a  polygonal  bore  and  a  regular  twist. 

Finally,  during  the  last  few  years  many  of  our  best  gunsmiths 
and  marksmen  have  endeavored  to  increase  slightly  the  length 
of  the  balls  of  their  rifles  above  the  standard  dimensions  given 
below,  but  in  spite  of  the  heavy  charges  used  (3^  inches  to  the 
bore  sometimes,)  it  does  not  appear  that  their  efforts  have  been 
crowned  with  success,  every  fifth  or  sixth  shot  straying  off  some 
inches,  or  even,  in  the  worst  cases,  striking  the  target  sidewise 
at  220  yards. 

It  is  perhaps  hardly  necessary  to  dwell  farther  on  this  matter 
of  length,  for  while  all  the  foregoing  tends  to  explain  why  it  has 
been  found  necessary  in  Europe  to  use  low  initial  velocities  with 
these  highly  elongated  projectiles,  it  at  the  same  time  gives  us 
little  reason  to  expect  that  they  will  ever  be  able  to  compete  with 
their  shorter  and  more  manageable  rivals. 

Below  are  the  dimensions  and  weights  of  a  number  of  balls 
belonging  to  first-class  American  rifles,  each  of  which  has  been 
distinguished  for  its  accurate  practice : 


Diameter  of  tho  Base. 

Length. 

Length  in  Diameiera. 

Weight  in  Gniint 

0  3d  in. 

0-62  iu.  ^ 

1-72 

112-7 

0-35   " 

0-62  " 

1-77 

105- 

0-46  " 

0-82  " 

1-78 

243-6 

0-47  " 

0-87  " 

1-83 

249- 

0-46  " 

0-86  " 

1-91 

266-8 

0-44  " 

0-85  " 

1-93 

226- 
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Bat  assutoing  the  length  of  the  projectile  to  be  within  the 
above  standard  American  limits,  it  is  still  possible  to  increase  its 
weight  by  adding  matter  about  the  point,  which  of  course  be- 
comes blunter.  A  ball  was  constructed  of  the  same  length  as 
No.  4,  but  weighing  1211  instead  of  118-6  grains,  the  7^\  addi- 
tional grains  of  lead  being  disposed  about  its  point  As  has  be- 
fore been  seen,  the  old  ball  with  an  initial  velocity  of  1128  feet, 
and  with  286  revolutions,  had  been  accurate  in  its  flight,  but 
with  the  same  charge  of  powder  the  new  ball  flew  sidewise :  the 
charge  was  increased ;  still  with  an  initial  velocity  of  1448  feet, 
and  making  865*5  revolutions  per  second,  the  new  ball  flew  un- 
truly, making  oval  holes  in  the  target  at  165  feet 

At  present  it  seems  to  be  the  opinion  of  our  best  marksmen 
that  a  projectile  constructed  with  a  very  moderately  heavy  point 
affords  proportionately  better  practice  at  500  than  at  220  yarda. 

The  Curm  of  the  Projectile. — The  bounding  curve  of  the  pro- 
jectile has  been  largely  experimented  on  in  the  United  States, 
and  has  been  slowly  perfected  by  a  class  of  men  whose  stock  of 
mathematical  knowledge  was,  and  is,  exceedingly  limited :  the 
results  of  their  experimental  labors  are  on  this  very  account  the 
more  interesting. 

I  selected  balls  belonging  to  three  excellent  and  well-tried  rifles 
(b^  different  makers)  ana  placed  them  under  the  compound 
microscope,  which  was  arranged  so  as  to  maffnify  only  about  five 
diameters :  a  camera  lucida  being  attached,  by  its  help  the  mag- 
nified images  were  transferred  to  paper.  The  curves  were  exam- 
ined and  found  to  be  portions  of  ellipses,  the  main  difference 
being  in  the  points  of  the  balls,  which  were  slightly  sharper. 
In  two  of  the  balls,  with  this  exception,  the  coincidence  was 
almost  perfect:  the  curve  of  the  first  formed  a  portion  of  an  el- 
lipse whose  diameters  were  in  the  proportion  of  5  to  0*9 ;  in 
the  second  the  diameters  were  in  tne  proportion  of  5  to  1,  in 
the  third  of  5  to  0*86.  The  agreement  was  pretty  close  with 
the  third  ball,  but  its  bearings  had  been  made  more  nearljr 
parallel  with  its  axis  than  was  the  case  in  the  others,  conse* 
quently  here  it  differed  slightly  from  an  ellipse. 

Form  of  the  hose  of  Vie  Projectile. — The  base  of  most  balls  now" 
used  is  either  flat,  slightly  convex  as  in  the  American  model, 
or  more  or  less  deeply  concave  as  in  all  those  constructed  on  the 
expansion  principle.  It  is  generally  admitted  that  balls  having 
a  flat  base  and  moving  with  a  velocitj^  greater  than  1200  feet 
per  second,  leave  behind  them  a  perfect  vacuum,  which,  in  addi- 
tion to  other  sources  of  resistance,  retards  their  progress  by  a 
pressure  in  front  of  15  pounds  to  the  square  inch. 

As  the  air  is  assumed  to  rush  into  a  vacuum  at  the  rate  of 
1160  feet  per  second,  it  now  becomes  a  question  whether  the 
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base  of  the  ball  could  be  so  shaped  that  in  its  passage  through 
the  air  this  vacuum  might  in  great  part  be  prevented  by  air 
rushing  in  at  a  certain,  but  lower  rate  than*  1150  feet  It  ia 
evident  that  the  lower  this  rate  is  made,  the  more  do  we  sub- 
tract from  the  pressure  in  front,  that  is,  diminish  the  resistance 
to  the  flight.     • 

Suppose  the  base  constructed  like  «• 

ft  cc^  Jig.  6,  and  the  velocity  of  trans-  n    ^ 

lation  1100  feet  per  second,  then  it   I        ^ 
is  evident  that  while  a  i  is  the  mea-     ^^^ 
sure  of  the  velocity  with  which  the  «^k^ 
point  b  moves  from  a  to  b,  viz :  1100     ^s. 
feet,  a  c  will  be  the  measure  of  the  ^ 

velocity  with  which  the  air  must 
rash  in  to  prevent  a  vacuum,  and  W=cJ   ^ 

by  construction  a  c  is  only  685  feet.  W  x  i .  9  —  ce 

We  should  be  led  to  expect  that  a  projectile  of  this  shape 
would  experience  less  resistance  than  one  provided  with  a  flat 
base,  until  the  velocity  of  translation  was  increased  so  that  ae 
became  equal  to  1150  feet,  which  in  the  model  used  by  me  takes 
place  of  course  when  a  6  or  the  velocity  of  translation  is  1992  feet 
per  second.  Every  effort  was  made  to  give  these  double  cones  as 
great  a  length  as  possible;  many  models  were  tried,  and  the 
length  was  slowly  diminished  until  the  new  projectiles  flew  tru- 
ly ;  finally,  moulds  for  two  balls  of  this  model  t. 
were  perfected  for  rifles  No.  2  and  No.  4, 
and  after  some  slight  alterations  the  new 
double  cones  rivaled'in  accuracy  of  perform- 
ance the  pickets  with  flat  bases.  To  accom- 1 
plish  this,  it  was  found  necessary  to  cut  the 
patch  as  seen  in  Fig.  7,  which  ensured  accu- 
rate loading. 

Below  are  the  results  of  a  number  of  ex-  ^    ^ ,    ,     , 
periments  on  the  lime  of  flight  of  the  old  flat-  ^"'''  ^''  '^°;'**  ^^"•^ 
ended  balls  and  of  the  new  double  cones,  together  with  their 
average  velocities  from  110  to  500  yards. 

Single  Cones.    (Weight  113-84  grains.) 
Ri^e  No.  4.     Initial  Velocity  1128  ft. 
Distance.  Time  of  Higbt.  Average  Velocity. 

110  yards,  -3323  see.  993  feet. 

220     "  -6947    "  950    " 

500     "  1-885      "  795    " 

Double  Cones.     (Weight  109  grains.) 

Rifle  No.  4.    Initial  Velocity  1188  ft 
Pittance.  Time  of  Flight.  Average  Velooltj. 

1 10  yards,  •32795  sec  1006  feet. 

220     "  -71725    "  920    •« 

500     "  205080   "  729    ♦* 
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Single  Cones.     (Weight  105*01  grains.) 

Bifle  Ko.  2.    Initml  Velocity  1917  ft 
Dlttnue*.  *  Time  of  Flight  Avenfe  Veloetty. 

220  yards,  *4175  1580  feeU 

£00     "  1-3080  1146    •* 

Double  Cones.     (Weight  lOO'S  grainB.) 

Rifle  No.  2.    Initial  Velocity  1867  ft. 
PitUince.  Time  of  Fllgbt.  Average  Velocitf . 

220  yards,  '4552  1440  feet. 

500     «  1-4120  1062     •* 

It  will  be  seen  from  these  tables  that  the  flight  of  the  double 
is  slower  than  that  of  the  single  cone,  particularly  at  high  veloci- 
ties: this  disproportion  diminishes  as  we  use  lower  velocities, 
but  even  here  the  new  seems  to  possess  no  advantage  over 
the  old  form — the  sharpness  of  the  stern  not  at  all  compensating 
for  the  necessary  bluntness  of  the  bows.  It  occured  to  me  that 
this  inferiority  in  the  flight  of  the  new  balls  might  be  owing  to 
a  disfiguration  in  their  shape  produced  by  the  explosion  of  the 
powder:  a  number  of  them  were  accordingly  fired  into  a  bank  of 
snow  distant  500  yards :  when  dug  out  uiey  were  found  to  be 
as  perfect  in  their  proportions  as  at  the  time  of  loading. 

It  would  seem  that  if  the  conical  has  any  advantage  over  the 
flat  base,  it  is  only  at  velocities  as  low  as  400  or  500  feet  per 
second.  These  experiments  also  tend  to  show  that  the  vacuum 
behind  a  projectile  does  not  suddenly  cease  at  a  velocity  of 
1150  feet,  but  that  its  diminution  is  very  gradual :  they  farther 
indicate  to  some  extent  the  importance  of  making  the  forward 
part  of  the  ball  sharp  when  a  high  velocity  is  desired.  Indeed, 
the  air  struck  by  the  forward  part  of  the  ball  seems  to  be  thrown 
from  it  with  such  force,  at  high  velocities,  that  a  vacuum  is  pro* 
duced  behind  it,  whatever  its  form  may  be;  and  the  vacuum  is 
more  complete  the  blunter  the  point  is  made.  This  may  account 
fully  for  tne  disadvantage  of  the  double  cone. 

It  is  well  understood  that  the  weight  of  the  projectile  exercises 
much  influence  on  the  time  of  its  flight  at  the  longer  ranges:  the 
time  of  flight  of  a  ball  weighing  105*01  grains  and  starting  with 
a  velocitjr  1917  feet  has  already  been  given :  below  are  me  re- 
sults obtained  with  a  heavier  ball. 

Rifle  No.  1.     Weight  of  Ball  243-6  grains. 

loitial  Velocity  1602  ft* 

Although  the  diflerence  in  the  initial  velocities  was  815  feet, 
yet  at  220  yards  the  diflference  in  the  average  velocities  was 

*  The  initial  velocity  was  calctdaied  from  determinafions  made  with  rifles  Noa.  8 
and  8.  The  determination  from  No.  2  when  reduced  gave  it  1582*5  ft.,  that  from  No.  S, 
1621*5  ft,  the  difierenoe  beiug  only  S9  ft. :  the  mean  of  these  numbers  is  giyen  abore. 
Dittaoec.  Time  of  Flight  Average  Velocity. 

220  yardi.  *477  sec.  1480  it 

LOO     •*  1-345    "  1115  " 
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only  100  feet,  and  at  500  yards  it  was  reduced  to  81  feet;  showing 
that  after  a  flight  of  some  600  yards  the  lighter  projectile  is  over- 
taken  by  the  heavier.  It  may  £e  remarked  here  that  the  average 
velocity  of  these  two  rifles' during  a  flight  of  from  500  to  600 
yards,  is  as  high  or  higher  than  the  initial  velocities  of  many  Euro- 
pean guns  I  Thus  the  French  Tige  Bifle  has  an  initial  velocitv 
of  102^  feet,  the  Enfield  Kifle  1115  feet,  the  Belgian  chasseur 
carbine  1007  feet,  United  States  new  rifle  musket  963  feet  and 
the  altered  Harpers  Ferry  rifle  914  feet  per  second.  Certainly 
Maj.  Barnard  is  justified  in  his  animaa versions  on  the  evils 
which  have  attended  the  introduction  of  the  ^^shot-gun  principle" 
into  modern  rifles ;  and  with  mixb  reason  he  exclaims — ^^a  oeci- 
ded  step  has  been  made  backwards  in  losing  that  most  essential 
element  to  range  and  accuracy,  initial  velocity."* 

Position  of  (lie  Cnntre  of  gravity.-^ln  many  European  projectiles, 
every  eiFort  is  made  by  hollowing  out  the  base  to  throw  the 
centre  of  gravity  "  weirforward,"  in  order  that  the  disposition  of 
the  ball  to  fly  point-foremost  may  be  encouraged  as  much  as  pos- 
sible, and  for  the  furtherance  of  the  same  desirable  end,  grooves 
are  usually  made  about  its  cylindrical  portion  That  the  first 
proceeding  exercises  a  notable  influence  (at  low  velocities,)  is 
generally  admitted ;  that  it  virtually  lowers  the  specific  gravity 
of  the  ball  and  therefore  retards  the  flight  is  no  less  certain;  and 
if  the  rudder^like.action  of  the  grooves  is  admitted,  their  pres- 
ence also  entails  a  farther  loss  of  velocity. 

I  have  not  as  yet  found  time  to  experiment  with  either  hollow 
or  grooved  balls,  but  the  results  obtained  with  solid  projectiles, 
seem  to  show  that  it  is  of  small  moment  whether  their  centre  of 
gravity  be  situated  a  little  before  the  middle  of  the  longer  diam- 
eter, or  a  little  behimi  it;  thus,  in  the  double  cone  of  which 
mention  has  been  made  the  centre  of  gravity  was  forward  of  the 
middle  of  the  axis,  but  in  spite  of  this,  it  was  found  to  require 
almost  (if  not  quite)  as  many  revolutions  per  second  as 
ball  No.  4.  Balls  were  also  constructed  like  Fig.  8  and  ^' 
fired  with  an  initial  velocity  of  1682  feet  when  with  a 
rate  of  477  revolutions  per  second ;  they  struck  the  tar- 
get sidewise  at  165  feet :  a  velocity  of  1060  feet  was  then 
tried,  when  268  revolutions  proved  wholly  insufficient  to 
project  them  point-foremost  a  distance  of  12  feet. 

it  may  not  be  amiss  in  closing  this  article  to  offer  a 
few  remarks  on  the  accuracy  of  the  American  rifle  as 
compared  with  those  now  used  in  Europe. 

In  England  it  is  admitted  that  the  best  practice  has  been 
obtained  by  Mr.  Whitworth  of  Manchester  with  his  hexagonal 
projectile  S  diameters  in  length,  in  a  covered  gallery  500  yards 

*  Tbis  Jouraal,  toL  zzix,  p.  197. 
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long.  Mr.  Wliitworth  states,  or  is  reported  to  state,  that  he 
succeeds  in  projecting  ball  after  ball  into  a  circle  but  little  more 
than  two  inches  in  diameter,  and  that  he  will  not  rest  satisfied 
till  he  has  fired  a  ball  from  one  of  his  rifles  down  the  barrel  of 
another,  placed  at  that  distance!  This  excessive  hopefulness  of 
Mr.  Whitworth  might  cause  some  to  hesitate  at  the  story  of  the 
two  inch  circle ;  assuming  it  however  to  be  true,  it  may  possi- 
bly be  shown  that  the  American  rifle  under  like  circumstances 
will  do  as  well  or  better. 
The  anexed  target  was 
made  by  Lewis  with  a 
rifle  similar  to  No.  1,  (pro- 
vided only  with  globe  and 
bead  sights),  at  a  distance 
of  220  Yards,  in  the  pres- 
ence of  over  a  hundred 
persons  at  the  yearly  tri- 
al of  skill  helcl  at  Wal- 
tham,  Mass. — of  course  in 
the  open  air.  The  aver- 
age distance  of  the  shots  One-half  or  fan  .Ise. 

from  the  centre  is  1*038  inches.  Any  marksman  upon  inspect- 
ing it  will  at  once  see  that  shots  a  and  a'  were  carried  to  the 
right  and  left  merely  by  the  wind,  and  that  .in  a  properly  con- 
structed gallery  all  the  shots  except  6,  would  have  been  included 
in  a  circle  one  inch  in  diameter.  It  will  also  be  acknowledged 
that  in  shots  fired  in  a  covered  gallery  the  deviation  with  a 
good  rifle  is  proportional  to  the  distance  traversed,  though 
in  the  open  air  it  is  always  somewhat  greater  owing  to  the 
wind  producing  more  effect  proportionally  on  the  flight  of  the 
ball  as  its  velocity  becomes  lowered.*  Therefore  as  220 
yards  :  500  yards  : :  1  in. :  2*27,  or  nine  out  of  the  ten  shots,  at 
500  yards,  would  have  been  in  a  circle  227  inches  in  diameter 
— ^practice  as  good  as  reported  by  Whitworth. 

But  what  was  the  nature  of  the  manipulation  in  each  case  ? 
In  Mr.  Whitworth's  by  the  help  of  "certain  appliances  with 
reference  to  the  recoil,  guarantees  were  obtained  that  each  shot 
should  be  taken  under  similar  circumstances.  The  gun  was 
fitted  accurately  into  a  frame  resting  upon  a  perfectly  level  plane, 
and  the  recoil  was  compelled  to  take  place  in  a  line  precisely 

*  The  anterior  probabilitj  of  this  statement  may  perhaps  be  rendered  stroni^ 
by  a  compariflon  of  the  actual  with  thU  theoretic  deviation.  Rifle  No.  1  when  fired 
in  the  open  air  by  only  moderately  skilled  marksmen,  gave — 
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parallel  to  its  axis  and  could  be  calculated  to  a  nicety.  Again, 
when  the  object  was  to  prevent  any  recoil,  there  was  no  difficul- 
ty in  doing  so."*  All  of  the  above  mentioned  precautions  being 
no  doubt  essential  to  counteract  the  evil  effects  of  the  heavy 
recoil  and  of  the  twisting  of  the  piece.  With  the  American  rifle 
no  such  artificial  bolstering  was  employed,  the  barrel  was  rested 
on  a  common  shooting  bench  and  the  stock  held  honestly  to  the 
shoulder  of  the  marksman,  the  friction  and  recoil  being  so  insig- 
nificant as  not  to  require  other  contrivance. 

But  the  Whitworth-gun  was  tried  in  the  open  air  at  Hythe, 
April,  1857,  in  competition  with  the  Enfield  rifle,  to  which  it 
appears  to  have  been  greatly  superior.  We  are  not  informed 
whether  "the  firing  machine"  was  transported  and  used  on  this 
occasion ;  be  that  as  it  may,  the  statement  made  as  to  the  results 
obtained  is,  "that  when  both  had  a  range  of  500  yards  the  supe- 
riority of  the  Whitworth  was  in  the  proportion  of  three  to  one." 
As  the  absolute  deviation  of  the  Enfiela  rifle  at  that  distance  is 
28  inches,  the  deviation  of  the  Whitworth  rifle  must  have  been 
about  9*3  inches,  or  the  shots  averaged  that  distance  from  the 
centre  of  th3  target.  Chapman  states  that  the  absolute  deviation 
of  the  American  rifle  at  560  yards  is  11  inches;  his  work  was 
published  in  1848  since  which  time  very  considerable  improve- 
ment has  been  effected  by  our  best  makers.  Knowing  this  to  be 
the  case,  I  instituted  some  experiments  at  500  yards  with  rifle 
No.  1 :  after  it  had  been  sighted 
for  that  distance  ten  shots  were  fired 
by  a  friend,  who  was  but  a  moderate 
marksman;  a  reduced  cut  of  the 
target  is  given.  The  distance  of 
each  shot  from  the  centre  was  meas- 
ured, the  sum  of  the  distances  was 
67*1  inches:  the  absolute  deviation 
therefore  in  this  experiment  was 
6rVT  inches  or  2^  inches  less  than 
that  of  the  Whitworth  rifle. 

This  may  serve  to  show  how  great- 
ly the  American  rifle,  as  made  by 
our  best  gunsmiths,  must,  and  in 
fact  does  surpass  in  accuracy  of  fire 
the  various  rifles  used  at  the  present 
day  in  Europe,  which  are  confessed- 
ly in  this  respect  inferior  to  the 
Whitworth.  jBy  reference  to  the 
tables  below  it  will  be  seen  that  the 
performance  of  Rifle  No.  1  in  the 
above  target  made  at  500  yards,  was  superior  to  that  of  the 
Swiss  rifle  at  200  yards. 

*  "*  The  Rifle;'  by  Hans  Bosk,  M.  A.,  page  94. 


One-tenth  of  full  tixe. 


Digitized  by 


Google 


30 


O.  N.  Rood  on  Elongated  Prcjeetiles. 


No  less  demonstrable  is  it,  that  the  American  riAe-pistol,  wiUi 
a  barrel  only  12  inches  in  length,  but  constructed  on  the  same 
principle  as  the  larger  arm,  surpasses  in  the  accuracy  of  its  fire, 
up  to  a  range  of  5(K>  yards,  most  of  the  rifles  now  used  in  Eu- 
rope.* This  may  seem  incredible;  it  is  highly  significant  as 
pointing  out,  that  the  principles  on  which  rifled-guna  sliould  be 
constructed,  have  been  better  apprehended  by  our  countrymen, 
than  thus  far  at  least,  by  the  ordnance  boards  of  European  goy- 
emments. 

Abiolute  Ihtnatwn. 


200  yd. 

fiOUyit. 

Enfield, 

13-3 

28-0  in. 

Rifle  k  tige, 

110 

25-2  •* 

Swiss, 

6-8 

American  Government, 

6-68 

17-3  « 

AbioluU  Deviation  of  12  in,  Piitol  according  to  Ckapmmn. 
Ball  100  to  lib  graim. 


Wnghirf 


iidja. 

220  yd. 

330  yd, 

440  yd. 

660  yd. 

in. 
1-5  to  2 

in. 
2  to4 

in. 

6  to8 

in. 
10  to  12 

in. 
14  to  16 

Diameters  of  Circlet  containing  the  beet  half  of  the  $hoti.\ 


164  yd 

328  yd. 

492  7d. 

Swiss  Federal, 

5*4  in. 

1 1-40  in. 

23 

Swiss  Chasseur , 

8-4  " 

22  40   ** 

40 

French  Rifle  k  tige, 

12-9  « 

26-4     « 

40 

Austrian  Rifle, 

26-0  " 

40 

90 1 

Sardinian  Rifle, 

22-8  " 

38        « 

83 

Diametere  of  Cirdee  containing  a  certain  proportion  of  the  ehote  from 
the  American  \2-inch  PietoL 


220  yd. 

276  yd. 

440  yd. 

600  yd 

604  in. 
3  out  of  10  sbotB.| 

9  inches. 
8outof  10.§ 

30  in. 
All  the  fthot8.§ 

18  in. 
4  outof  10.| 

•  Althoogh  Oen.  Jaeob  has  printed  no  pnrticulars  relative  to  his  rifle  practice  at 
distances  under  1000  yardd,  still  that  it  cannot  have  been  rrtinarkahly  aocuratA,  i* 

£atent  from  the  table  of  the  time  of  the  flight  of  bis  projectiles  giv«'n  on  page  86  of 
Is  "  Rifle  Practice."  which  is  copied  without  comment  hy  Lieut.  Busk,  page  165  of 
his  work,  and  again  by  Lieut.  Wilcox,  page  210.  By  reference  to  either  of  these 
books  it  will  be  seen  that  the  time  of  flight  for  100  yards  is  825  sea,  for  200  yards 
exactly  twice  as  much,  for  800  yards  just  three  times  as  mudi.  and  so  on  up  to  600 
yards ;  which  is  equivalent  to  saying  that  the  velocity  remained  undiminnhed  daring 
a  fliglit  of  600  yards  1  A  manifest  absurdity,  which  cau  only  be  explained  by  the 
surmise  that  the  path  of  the  balls  was  irregular,  and  therefore  allowetl  no  determina- 
tion of  the  time  of  flight  to  be  made  with  accuracy.  I  was  first  unable  to  comprehend 
the  meaning  of  this  table,  until  in  experimenting  with  a  ball  who!>e  flight  was  knova 
to  be  irr^aar,  similar  results  were  obtained.  Oen.  Jacob  himself  remarks  that  the 
tftble  is  a  little  curious. 

According  to  Lieut  Wilcox.  i  Chapnum,  plate  VL 

Trials  by  Mr.  Lewis.  |  An  experiment  of  my  own. 
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Strance  indeed  is  it,  that  Lieat.  Wilcox  in  his  recent  treatise 
on  "Bines  and  Rifle  Practice/'  while  describing  each  minute 
variation  in^  the  faulty  construction  of  the  European  arm, 
should  wholly  ignore  the  existence  of  this  most  remarkable 
product  of  the  experimental  skill  and  mechanical  ingenuity  of 
his  countrymen. 

Inasqnuch  therefore  as  our  own  rifle  for  years  has  stood  with* 
out  a  rival,  how  happens  it  that  for  the  use  of  our  army  we  have 
been  induced  to  import  an  inferior  arm  from  France  7  Were  it 
not  better  policy  to  furnish  our  soldier  with  the  weapon  which 
has  became  so  iamous  in  the  hands  of  our  hunters?  If  greater 
accuracy  or  power  be  required,  might  it  not  be  well  to  institute 
a  minute  investigation  into  the  causes  to  which  our  home-product 
owes  its  success,  rather  than  to  spend  time  and  incur  expense 
in  the  study  of  the  inferior  rifles  of  Europe,  which  although  ow- 
ing their  existence  to  the  labors  of  boards  of  ordnance,  composed 
of  highly  educated  men,  still  have  never  approached  in  perfec- 
tion the  weapon  devised  by  the  experimental  skill  of  our  Ameri- 
can backwoodsmen. 

Below  are  a  few  of  the  initial  velocities  obtained  in  these  ex- 

Seriments.  Instead  of  the  average  merely,  I  have  given  each 
etennination  by  itself.  The  powder  employed  was  of  very 
moderate  strength,  such  indeed  as  is  for  the  most  part  used  ia 
these  rifles  by  our  best  marksmen : 

Bijle  JVb.  2.  BtJU  No.  8. 


WeigU  of  InOI  106-01  gimini. 
r>k.*M  Initial 

60  grains  about  )  1785 

2-15  inches  off-  1799 

the  bore,  )  1739 


Weight  of  baU  I6S04  gnSm. 

«.  ,^  Inltto' 

Ohai^e.  val. 

69-4  grs.  about  ^  1759 


02  grains,  about  I 
2*60  in.  the  > 
boie.  J 


f5  grains,  about ) 
8-22  in.  to  the  V 
bow,  ) 


1774 

1890 
]925 
1926 
1928 

1917 

2082 
2086 

2084 


2-3  in.  to 
bore, 


theV 


Rifle  No.  4. 
Weight  of  ball  11886. 


31*6  grs.  about 
135  in.  to  the 
bore. 


1782 
1816 

1785 


1141 
1136 
1177 
1057 
1136 

1129 


Fig.  11  is  a  section  of  an  universal  bullet  mould  which  is  per- 
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haps  new.    These  experiments  were  greatly  facilitated  by  its 
use.    The  portions  mand  m'  are  ii. 

removable  at  pleasure.  To  con- 
struct a  mould  for  a  new  ball,  it  is 
merely  necessary  to  make  the  parts 
m  and  m',  all  other  labor  being 
spared:  an  important  considera- 
ation,  where  new  forms  of  balls  must  be  made  by  the  dozen. 

Troy,  February,  186a 


Abt.  rV. — On  the  Conservation  of  Force;  by  Prof  Joseph 
Henry,  Smithsonian  Institution.* 

£The  following  remarks  upon  the  conservation  of  force,  par- 
tScularly  in  relation  to  organic  matter,  by  Professor  Henry,  Sec- 
retary of  the  Smithsonian  Institution,  will  be  interesting  to  those 
who  nave  given  attention  to  articles  on  the  same  subject,  which 
have  already  appeared  in  this  Journal. 

They  are  extracted  from  the  Agricultural  Report  of  the  Pat- 
ent Office  for  1857.] 

Organic  Molecules. — "  The  groups  of  atoms  which  we  have  thus 
far  been  considering,  are  principally  those  which  have  been 
formed  under  the  influence  of  what  is  called  the  chemical  force, 
and  result  from  the  ordinary  attraction  of  the  atoms.  These  are 
comparatively  simple  groups ;  but  there  is  another  class  of  groups 
of  atoms  of  a  much  more  complex  character,  and  which  are 
formed  of  new  combinations  of  the  ordinary  atoms  under  the 
influence  or,  we  may  say,  direction  of  that  mysterious  principle 
called  the  vital  force.  We  are  able  to  construct  a  crystal  of  alum 
from  its  elements  by  combining  sulphur,  oxygen,  hydrogen,  po- 
tassium, and  aluminum;  but  the  chemist  has  not  yet  been  able 
to  make  an  atom  of  sugar  from  the  elements  of  which  it  is 
composed.  He  can  readily  decompose  it  into  its  constituents, 
but  it  is  impossible  so  to  arrange  the  atoms  artificially,  as  in  the 
ordinary  cases  of  chemical  manipulation,  to  produce  a  subatance 
in  any  respect  similar  to  sugar.  When  the  attempt  is  made,  the 
atoms  arrange  themselves  spontaneously  into  a  greater  number 
of  simpler  and  smaller  groups  or  molecules  than  is  found  in  su- 
gar, wnich  is  composed  of  molecules  of  high  order,  each  contain- 
ing no  less  than  84  atoms  of  carbon,  oxygen,  and  hydrogen. 

The  organic  molecules,  or  atoms,  as  they  are  called,  are  built 
up  under  the  influence  of  the  vital  principle  of  inferior  groups  of 
simple  elements.  These  organic  molecules  are  first  produced  in 
the  leaves  of  the  plant  under  the  influence  of  light,  and  subse- 
quently go  through  various  changes  in  connection  with  the  vital 
process.    After  they  are  once  formed  in  this  way,  they  may  be 

•  Comnmnicated  bjr  Prot  Henrj. 
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combined  and  recombined  bj  different  processes  in  tbe  labora- 
tory, and  a  great  variety  of  new  compounds  artificially  produced 
from  them. 

But  what  is  this  vital  principle,  which  thus  transcends  the 
sagacity  of  the  chemist  and  produces  groups  of  atoms  of  a  com- 
plexity far  exceeding  his  present  skill  ?  It  is  generally  known 
under*  the  name  of  the  vital  forces  but  since  the  compounds 
which  are  produced  under  its  influence  are  subject  to  the  same 
laws,  though  differing  in  complexity,  as  those  produced  by  the 
ordinary  chemical  forces ;  and  since  in  passing  Irom  an  unstable 
to  a  more  stable  condition  in  the  form  oi  smaller  groups,  they  ex* 
hibit,  as  will  be  rendered  highly  probable  hereafter,  an  energy 
just  equivalent  to  the  power  exerted  by  the  sunbeam,  under 
whose  influence  they  are  produced,  it  is  more  rational  to  suppose 
that  they  are  the  result  of  the  ordinary  chemical  forces  acting 
under  the  direction  of  what  we  prefer  to  call  the  vital  principle. 
This  is  certainly  not  a  force^  in  the  ordinary  acceptiition  of  the 
term,  or  in  that  in  which  we  confine  this  expression  to  the  attrac- 
tions and  repulsions  with  which  material  atoms  appear  to  be  pri- 
marily endowed.  It  does  not  act  in  accordance  witn  the  restrict- 
ed and  uniform  laws  which  govern  the  forces  of  inert  matter,  but 
with  forethought,  making  provision  far  in  advance  of  the  present 
condition  for  the  future  development  of  organs  of  sight,  of  hear- 
ing, of  reproduction,  and  of  all  the  varied  parts  which  constitute 
the  ingenious  machinery  of  a  living  being.  Matter  without  the 
vital  influence  may  be  compared  in  its  condition  to  steam  which, 
undirected,  is  suffered  to  expend  its  power  in  producing  mechan- 
ical effects  on  the  air  and  other  adjacent  bodies,  marked  with  no 
special  indications  of  design ;  while  matter  under  its  influence 
may  be  likened  to  steam  under  the  directing  superintendence  of 
an  engineer,  which  is  made  to  construct  complex  machinery  and 
to  perform  other  work  indicative  of  a  directing  intelligence.  Vi- 
tality^ thus  viewed,  gives  startling  evidence  of  the  immediate 
presence  of  a  direct,  divine  and  spiritual  essence,  operating  with 
the  ordinary  forces  of  Nature,  but  being  in  itself  entirely  distinct 
from  them. 

This  view  of  the  subject  is  absolutely  necessary  in  carrying 
out  the  mechanical  theory  of  the  equivalency  of  heat  and  the 
correlation  of  the  ordinary  physical  forces.  Among  the  latter, 
vitality  has  no  place,  and  t^nows  no  subjection  to  the  laws  by 
which  they  are  governed. 

All  the  constituents  of  organic  bodies  are  formed  of  organic 
molecules,  and,  as  we  have  said,  these  are  of  great  complexity, 
and  are  readily  disturbed  and  resolved  into  a  greater  number  of 
lesser  groups.  Thus,  the  constitution  of  cane  sugar  is  represented 
by  C, ,  H, ,  0, ,,  making  in  all  S4  atoms.  Organic  bodies  are, 
therefore,  in  what  may  be  called  a  state  of  power,  or  of  tottering 
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equilibrium,  like  a  stone  poised  on  a  pillar,  which  the  slightest 
jar  will  overturn ;  they  are  ready  to  rush  into  closer  union  with 
the  least  disturbing  force.  In  this  simple  fact  is  the  explanation 
of  the  whole  phenomena  of  fermentation,  and  of  the  effect  pro- 
duced by  yeast  and  other  bodies,  which  being  themselves  ma 
state  of  change,  overturn  the  unstable  equilibrium  of  the  organic 
molecules,  and  resolve  thern  into  other  and  more  stable  com- 
pounds. Fermentation,  then,  consists  simply  generally  in  the 
running  down  from  one  stage  to  another  of  organic  molecules, 
changing  their  constitution,  and  at  last  arriving  at  a  neutral  state. 
There  is,  however,  one  fact  in  connection  with  the  running  down 
of  the  organic  molecules  which  deserves  particular  attention, 
namely,  that  it  must  alwavs  be  accompanied  with  the  exhibition 
of  power  or  energy,  witn  a  disturbance  of  the  ethereal  equi- 
librium in  the  form  of  heat,  sometimes  even  of  light,  or  perhaps 
of  the  chemical  force,  or  of  that  of  the  nervous  energy,  in  what- 
ever form  of  motion  the  lattter  may  consist.  It  is  a  general  truth 
of  the  highest  importance  in  the  study  of  the  phenomena  of  Na- 
ture, that  whenever  two  atoms  enter  into  more  intimate  union, 
heat,  or  some  form  of  motive  power,  is  always  generated.  It 
may,  however,  be  again  immediately  expended  in  effecting  a 
change  in  the  surrounding  matter,  or  it  may  be  exhibited  in  the 
form  of  one  of  the  radiant  emenations. 

Balance  of  Nature. — The  term  balance  of  organic  nature  was 
first  applied,  we  think,  by  Dumas,  to  express  the  relations  be- 
tween matter  forming  animals  and  vegetables,  and  the  same 
matter  in  an  inert  condition.  We  shall  apply  the  term  "bal- 
ance of  nature,"  in  a  more  extended  sense,  and  include  within  it 
the  balance  of  power,  as  well  as  the  transformations  of  matter. 
The  amount  of  matter  in  the  visible  universe  is  supposed  to  re- 
main the  same,  though  it  is  subject  to  various  transformations, 
and  appears  under  various  forms — now  built  up  into  organic 
molecules,  and  now  again  resolved  into  the  simple  inorganic 
compounds.  The  carbon  and  other  materials  absorbed  from  the 
air  by  the  plant  is  given  back  to  the  atmosphere  by  the  decay- 
ing organisms,  and  thus  what  may  be  called  a  constant  balance 
is  preserved.  But  this  balance,  if  we  may  so  call  it,  does  not 
alone  pertain  to  the  matter,  but  also  to  the  energy  which  is  em- 
ployed  in  producing  these  changes.  It  may  disappear  for  a 
while,  or  may  be  locked  up  in  the  plant  or  the  animal,  but  is 
again  destined  to  appear  in  another  form,  and  to  exert  its  effects, 
perhaps  in  distant  parts  of  celestial  space. 

To  give  precision  to  our  thoughts  on  this  subject,  let  us  sup- 
pose that  all  the  vegetable  and  animal  matter  which  now  forms 
a  thin  pellicle  at  the  surface  of  the  earth  were  removed — that 
nothing  remained  but  the  germs  of  future  organisms  buried  in 
the  soil  and  ready  to  be  <&veloped  when  the  proper  influences 
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were  brought  to  bear  upon  them.  Let  us  further  suppose  the 
sun  to  cease  giving  emanations  of  any  kind  into  space.  The  ra- 
diation from  the  earth,  uncompensated  by  impulses  from  the 
sun,  would  soon  reduce  the  temperature  of  every  part  of  the  sur- 
face to  at  least  60°  below  zero ;  all  the  matter  and  liquid  sub- 
stances capable  of  being  frozen  would  be  reduced  to  a  solid  state ; 
the  air  would  cease  to  move,  and  universal  stillness  and  silence 
would  prevail. 

Let  us  now  suppose  that  the  sun  were  to  give  forth  rays  of 
heat  alone;  these  would  radiate  in  every  direction  from  the 
celestial  orb,  and  an  exceedingly  small  portion  of  them,  in  com- 
parison with  the  whole,  would  impinge  against  the  surface  of  our 
distant  planet,  would  melt  the  ice  first  on  the  equator,  then  on 
the  more  northern  and  southern  parts  of  the  globe,  and,  finally, 
their  genial  influence  would  be  felt  at  the  poles.  The  air  would 
be  unequally  rarefied  in  the  difierent  zones,  the  winds  would 
again  be  called  forth,  vapor  would  rise  from  the  ocean,  clouds 
would  be  formed,  rain  would  descend,  and  storms  and  tempests 
would  resume  their  sway. 

If  the  sun  should  again  intermit  its  radiation,  all  these  mo- 
tions would  gradually  diminish,  and  after  a  time  entirely  cease ; 
the  heat  given  to  the  earth  would,  in  part,  be  retained  for  awhile, 
but  in  time  would  be  expended ;  the  water  would  slowly  give 
out  its  latent  caloric  and  be  again  converted  into  ice.  Some- 
thing of  this  kind  takes  place  in  the  northern  and  southern  parts 
of  the  earth  during  the  different  periods  of  summer  and  winter. 
Since  the  mean  temperature  of  the  earth  does  not  vary  from 
year  to  year,  it  follows  that  all  the  excess  of  heat  of  summer  re- 
ceived from  the  sun  is  given  off*  in  winter  and  hence  the  im- 
pulses from  this  luminary  which  constitute  all  the  energy,  pro- 
ducing the  changes  on  the  surface  of  the  earth,  merely  lingering 
for  awhile,  are  again  sent  forth  into  celestial  space,  changed,  it 
may  be,  in  form,  but  not  in  the  amount  of  their  power*  The 
solar  vibrations  have  lost  none  of  their  energy,  for  the  water  has 
returned  to  the  state  of  ice,  and  the  surface  of  the  earth  is  agaia 
in  the  same  condition  in  which  it  was  before  it  received  the  solar 
impulse.  The  energy  of  the  solar  vibrations  communicated  to 
the  ice  overcomes  its  cohesion,  converting  it  into  the  liquid  state, 
and  the  ice  again  becoming  solid  gives  out  the  same  amount  of 
beat  in  a  less  energetic  form.  Even  the  motive  power  of 'the 
wind  is  expended  by  the  friction  of  its  particles  in  producing  an 
amount  of  neat  equivalent  to  that  whicn  gave  rise  to  its  motion^ 
and  this  also  is  radiated  into  celestial  space. 

But  the  most  interesting  part  of  our  inquiry  relates  to  the 
effects  which  the  radiation  alone  of  heat  from  the  sun  would 
have  on  the  vegetable  germs  buried  in  the  soil.  K  these  ^erm» 
were  enclosed  in  sacs  filled  with  starch  and  other  organic  mgr«- 
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dients,  stored  away  for  the  future  use  of  the  young  plant,  as  in 
the  case  of  the  tuber  of  the  potato,  or  the  fleshy  part  of  the  bean, 
as  soon  as  the  sun  penetrated  beneath  the  surface  in  sufficient 
degree  to  give  mobility  to  the  complex  organic  molecules  of 
which  these  materials  consist,  the  proper  degree  of  moisture 
also  supposed  to  be  present,  termination  would  commence.  The 
young  plant  would  begin  to  be  developed,  would  strike  a  rootlet 
downward  into  the  earth,  and  elevate  a  stem  towards  the  surface 
furnished  with  incipient  leaves.  The  growth  would  continue 
until  all  the  organic  matter  in  the  tuber  or  sac  was  exhausted ; 
the  further  development  of  the  plant  would  then  cease,  and  in  a 
short  time  decay  would  commence. 

But  let  us  dwell  a  few  minutes  longer  on  the  condition  of  the 
plant  and  the  tuber  before  the  downward  action  becomes  the 
subject  of  consideration.  If  we  examine  the  condition  of  the 
potato  which  was  buried  in  the  earth,  we  shall  find  remaining  of 
It  nothing  but  the  skin,  which  will  probably  contain  a  portion 
of  water.  What  has  become  of  the  starch  and  other  matter 
which  originallv  filled  this  large  sac?  If  we  examine  the  soil 
which  surrounded  the  potato,  we  do  not  find  that  the  starch  has 
been  .absorbed  by  it;  and  the  answer  which  will,  therefore,  nat- 
urally be  suggested  is,  that  it  has  been  transformed  into  the  ma- 
terial of  the  new  plant,  and  it  was  for  this  purpose  originally 
stored  away.  But  this,  though  in  part  correct,  is  not  the  whole 
truth;  for  if  we  weigh  a  potato  prior  to  germination,  and  weigh 
the  young  plant  afterwards,  we  shall  find  that  the  amount  of  or- 
ganic matter  contained  in  the  latter  is  but  a  fraction  of  that  which 
was  originally  contained  in  the  former.  We  can  account  in  this 
way  for  the  disappearance  of  a  part  of  the  contents  of  the  sac, 
which  has  evidently  formed  the  pabulum  of  the  young  plant  But 
here  we  may  stop  to  ask  another  question  :  By  what  power  was 
the  young  plant  ouilt  up  of  the  molecules  of  starch  ?  The  answer 
would  probably  be,  by  the  exertion  of  the  vital  force ;  but  we 
have  endeavered  to  show  that  vitality  is  a  directing  principle, 
and  not  a  mechanical  power,  the  expenditure  of  which  does 
work.  The  conclusion  to  which  we  would  arrive  will  probably 
now  be  anticipated.  The  portion  of  the  organic  molecules  of 
the  starch,  &c.,  of  the  tuber,  as  yet  unaccounted  for,  has  run 
down  into  inorganic  matter,  or  has  entered  again  into  combina- 
tion with  the  oxygen  of  the  air,  and  in  this  running  down,  and 
union  with  the  oxygen,  has  evolved  the  power  necessary  to  the 
organization  of  the  new  plant. 

The  oxygen  of  the  atmosphere  penetrates  into  the  interior  of 
the  potatoe,  to  enter  into  combination  with  the  gluten  and 
starcn; — or,  in  other  words,  to  burn  it  by  a  slow  combustion; 
and  the  carbonic  acid  and  water  produced  find  their  way,  in 
turn,  back  to  the  atmosphere.    We  see  from  this  view  that  the 
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fltarcb  and  nitrogenous  materials,  in  which  the  germs  of  plants 
are  imbedded,  have  two  functions  to  fulfill — ^the  one  to  supply 
the  pabulum  of  the  new  plant,  and  the  other  to  furnish  the 
power  by  which  the  transrormation  is  effected,  the  latter  being 
as  essential  as  the  former.  In  the  erection  of  a  house,  the  appli- 
cation of  mechanical  power  is  required  as  much  as  a  supply  of 
ponderable  materials. 

To  return  to  our  first  supposition.  We  have  said  (and  the 
assertion  is  in  accordance  with  accurate  observation)  that  the 
plant  would  cease  to  increase  in  weight  under  the  mere  influence 
of  heat,  however  long  continued,  alter  the  tuber  was  exhausted. 
Some  slight  changes  miffht,  indeed,  take  place ;  a  small  portion 
of  pabulum  might  be  absorbed  from  the  earth ;  or  one  part  of 
the  plant  might  commence  to  decay,  and  thus  furnish  nourish- 
ment to  the  remaining  parts ;  but  changes  of  this  kind  would  be 
minute,  and  the  plant,  under  the  influence  of  heat  alone,  would, 
in  a  short  time,  cease  to  exist. 

Let  us  next  suppose  the  sun  to  commence  emitting  rays  of 
Ug?i(,  in  addition  to  those  of  heat.  These,  impinging  against  the 
earth,  would  probably  produce  some  effects  of  a  physical  charac- 
ter;  but  what  these  effects  would  be  we  are  unaole,  at  the  pres- 
ent time,  fully  to  say.  We  infer,  however,  that  the  light,  not 
immediately  reflected  into  space,  would  be  annihilated ;  but  this 
could  not  take  place  without  communicating  motion  to  other 
matter.  It  would  probably  be  transformed  into  waves  of  heat 
of  feeble  intensity. 

Let  us  now  suppose,  in  addition  to  heat  and  light,  the  chemical 
rays  to  be  sent  forth  from  the  sun.  These  would  also  produce 
various  physical  changes,  the  most  remarkable  of  which  would 
be  in  regard  to  the  plant. 

The  carbonic  acid  of  the  atmosphere,  in  contact  with  the  ex- 
panding surface  of  the  young  leaves,  would  be  absorbed  by  the 
water  in  their  pores,  and  in  this  condition  would  be  decomposed 
by  the  vibrating  impulses  which  constitute  the  chemical  emana- 
tion. The  atoms  of  carbon  and  oxygen,  of  which  the  carbonic 
acid  is  composed,  would  be  forcibly  separated;  the  atoms  of 
oxygen  would  be  liberated  in  the  form  of  gas,  and  the  carbon 
be  absorbed  to  build  up,  under  the  directing  influence  of  vitality, 
the  woody  structure  of  the  plant.  In  this  condition  the  pabulum 
of  the  plant  is  principally  furnished  by  the  carbonic  acid  of  the 
air,  while  the  impulses  of  the  chemical  ray  furnish  the  primary 
power  by  which  the  decomposition  and  the  other  changes  are 
effected.  This  is  the  general  form  of  the  process,  leaving  out  of 
view  minute  changes,  actions  and  reactions,  which  must  take 
place  in  the  course  of  organization. 

In  the  decomposition  of  the  carbonic  acid  by  the  chemical  ray, 
a  definite  amount  of  power  is  expended,  and  this  remains,  as  it 
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were,  locked  up  ia  the  plant  so  long  as  it  continaes  to  grow ;  but 
when  it  has  reached  its  term  of  months  or  years,  and  some  con- 
dition has  been  introduced  which  interferes  with  the  balance  of 
forces,  then  a  reverse  process  commences,  the  plant  begins  to 
decay,  the  complex  organic  molecules  begin  to  run  down  into 
simpler  groups,  and  then-  a^ain  into  carbonic  acid  and  water. 
The  materials  of  the  plant  fall  back  into  the  same  combinations 
from  which  they  were  originally  drawn,  and  the  solid  carbon  is 
returned  in  the  form  of  a  gas  to  the  atmosphere,  whence  it  was 
taken.  Now,  the  power  which  is  given  out  in  the  whole  descent,  is, 
according  to  the  dynamic  theory,  just  equivalent  to  the  power  ex- 
pended by  the  impulse  fh)m  the  sun  in  elevating  the  atoms  to  the 
unstable  condition  of  the  organic  molecules.  If  this  power  is  giv- 
en out  in  the  form  of  vibrations  of  the  ethereal  medium  constitut- 
ing heat,  it  will  not  be  appreciable  in  the  ordinary  decav,  say  of 
a  tree,  extending,  as  it  may,  through  several  years;  but  if  the  pro- 
cess be  rapid,  as  in  the  case  of  combustion  of  wood,  then  the  same 
amount  of  power  will  be  given  out  in  the  energetic  form  of  heat 
of  high  intensity.  This  heat  will  again  radiate  from  the  earth ; 
and  in  this  case,  as  in  that  we  have  previouslv  considered,  the 
impulse  from  the  sun  merely  lingers  for  a  while  upon  the  earth, 
and  is  then  given  back  to  celestial  space,  changed  in  form,  but 
undiminished  in  quantity.  It  may  continue  its  radiating  course 
through  stellar  space,  until  it  meets  planets  of  other  systems ; 
but  to  attempt  to  trace  it  further  would  be  to  transcend  the  limits 
of  inductive  reason,  and  to  enter  those  of  unbridled  fancy. 

In  the  process  we  have  described,  the  carbon,  hydrogen,  and 
other  substances  which  are  absorbed  from  the  atmosphere,  are 
returned  to  this  great  reservoir  to  be  used  again,  and,  it  may  be, 
to  undergo  the  same  changes  many  times  in  succession.  The 
earthy  materials  are  again  returned  to  the  earth,  and  all  the  con- 
ditions, as  far  as  the  individual  plant  which  we  are  considering 
is  concerned,  are  the  same  as  they  were  at  the  beginning.  The 
absorption  of  power  in  the  decomposition  of  the  carbonic  acid 
gas,  and  its  evolution  again  when  the  recomposition  is  produced 
of  the  same  atoms,  is  precisely  analogous  to  that  which  takes 
place  in  forcibly  separating  the  poles  of  two  magnets,  retaining 
them  apart  for  a  certain  time,  and  suffering  them  to  return  bv 
their  attractive  force  to  their  former  union.  The  energy  devel- 
oped in  the  approach  of  the  masnets  towards  each  other  is  just 
equal  to  the  force  expended  in  their  separation. 

By  extending  this  reasoning  to  the  vast  beds  of  coal  which 
are  stored  away  in  the  earth,  we  are  brought  irresistibly  to  the 
conclusion  that  the  power  which  is  evolved  in  the  combustion  of 
this  material,  now  so  valuable  an  agent  in  the  processes  of  manu- 
facture and  locomotion,  is  merely  the  equivalent  of  the  force 
which  was  expended  in  decomposing  the  carbonic  acid  which 
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furnished  the  carbon  of  the  primeval  forests  of  the  globe;  and 
that  the  power  thus  stored  away  millions  of  years  before  the  ex- 
istence of  man,  like  other  preordinations  of  Divine  Intelligence, 
is  now  employed  in  adding  to  tbe  comforts  and  advancing  the 
physical  and  intellectual  well-being  of  our  race. 

In  the  germination  of  the  plant  a  part  of  the  organized  mole- 
cules runs  down  into  carbonic  acid  to  furnish  power  for  the  new 
arrangement  of  the  other  portion.  In  this  process  no  extrane- 
ous force  is  required ;  the  seed  contains  within  itself  the  power 
and  the  material  for  the  growth  of  the  new  plant  up  to  a  certain 
stage  of  its  development.  Germination  can,  therefore,  be  carried 
on  in  the  dark,  and,  indeed,  the  chemical  ray  which  accompanies 
light  retards  rather  than  accelerates  the  process.  Its  oflSce  is  to 
separate  the  atoms  of  carbon  from  those  of  oxygen  in  the  decom- 
position of  the  carbonic  acid,  while  that  of  the  power  within  the 
plant  results  from  the  combination  of  these  same  elements.  The 
forces  are  therefore  antagonistic,  and  hence  germination  is  more 
rapid  when  light  is  excluded ;  an  inference  borne  out  by  actual 
experiment 

Animal  Organism. — ^Besides  plants,  there  is  another  great  class 
of  organized  beings,  viz:  animals;  and  as  we  commenced  with 
the  consideration  of  the  seed  in  the  first  case,  let  us  begin  in  this 
with  the  egg.  This,  as  is  well  known,  consists  of  a  sack  or  shell 
containing  a  mass  of  organized  molecules  formed  of  the  same 
elements  of  which  the  plant  is  composed,  viz :  carbon,  hydrogen, 
oxygen,  and  nitrogen,  with  a  minute  portion  of  sulphur  and 
other  substances.  Without  attempting  to  describe  the  various 
transformations  which  take  place  among  these  organized  mole- 
cules, a  task  which  far  transcends  our  knowledge  or  even  that 
of  the  science  of  the  day,  we  shall  merely  consider  the  general 
changes  which  occur  of  a  physical  character. 

As  in  the  case  of  the  seed  of  the  plant,  we  presume  that  the 
germ  of  the  future  animal  pre-exists  in  the  egg,  and  that  by  sub- 
jecting the  mass  to  a  degree  of  temperature  sufficient  perhaps  to 
give  greater  mobility  to  the  molecules,  a  process  similar  m  its 
general  effect  to  that  of  the  germination  of  the  seed  commences. 
Oxygen  is  absorbed  through  some  of  the  minute  holes  in  the 
shell,  and  carbonic  acid  constantly  exhaled  from  others.  A  por- 
tion then  of  the  organic  molecules  begins  to  run  down,  ana  is 
converted  into  carbonic  acid,  and,  possibly,  water.  During  this 
process  power  is  evolved  within  the  shell — we  cannot  say,  in  the 
present  state  of  science,  under  what  particular  form ;  but  we  are 
irresistibly  constrained  to  believe  that  it  is  expended  under  the 
direction,  a^in,  of  the  vital  principle,  in  rearranging  the  organic 
.  molecules,  m  building  up  the  complex  machinery  of  the  future 
animal,  or  developing  a  still  higher  organization,  connected  with 
which  are  the  mysterious  manifestations  of  thought  and  volition. 
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In  this  case,  as  in  that  of  the  potato,  the  young  animal,  aa  it 
escapes  from  the  shell,  weighs  less  than  the  material  of  the  egg 
previous  to  the  process  of  incubation.  The  lost  material  in  this 
case,  as  in  the  other,  has  run  down  into  an  inorganic  condition 
by  combining  with  oxygen,  and  in  its  descent  has  developed 
the  power  to  effect  the  transformation  we  hare  just  described. 

We  have  seen,  in  the  case  of  the  young  plant,  that  after  it  ea- 
capes  from  the  seed,  and  expands  its  leaves  to  the  air,  it  receives 
the  means  of  its  future  growth  principally  from  the  carbon  de- 
rived from  the  decomposition  of  the  carbonic  acid  of  the  atmo- 
sphere, and  its  power  to  effect  all  its  changes  from  the  direct  vi- 
bratory impulses  of  the  sun.  The  young  animal,  however,  is 
in  an  entirely  different  condition ;  exposure  to  the  light  of  the 
sun  is  not  necessary  to  its  growth  or  existence ;  the  chemical 
ray,  bv  impinging  on  the  surface  of  its  body,  does  not  decom- 
pose the  ciirbonic  acid  which  may  surround  it,  the  conditions 
necessaary  for  this  decomposition  not  being  present  It  has  no 
means  by  itself  to  elaborate  organic  molecules,  and  is  indebted 
for  these  entirely  to  its  food.  It  is  necessary,  therefore,  that  it 
should  be  supplied  with  food  consisting  of  organized  materials, 
that  is,  of  complex  molecules  in  a  state  of  unstable  equilibrium, 
or  of  power.  These  molecules  have  two  offices  to  perform :  one 
poi'tion  of  them,  by  their  transformations,  is  expended  in  build- 
ing up  the  body  of  the  animal,  and  the  other  in  furnishing  the 
power  required  to  produce  these  transformations,  and,  also,  in 
furnishing  the  energy  constantly  expended  in  the  breathing,  the 
pulsations,  and  the  various  other  mechanical  motions  of  the  liv- 
ing animal.  We  may  infer  from  this  that  the  animal,  in  propor- 
tion to  its  weight  before  it  has  acquired  its  growth,  will  require 
more  food  than  the.  adult,  unless  all  its  voluntary  motions  be 
prevented ;  and  secondly,  that  more  food  will  be  required  for 
sustaining  and  renewing  the  body  when  the  animal  is  suffered 
to  expend  its  muscular  energy  in  labor  or  other  active  exercise. 

The  power  of  the  living  animal  is  immediately  derived  from 
the  running  down  of  the  complex  organized  molecules,  of  which 
the  body  is  formed,  into  their  ultimate  combination  with  oxygen, 
in  the  form  of  carbon,  water  and  ammonia.  Hence,  oxygen  is 
constantly  drawn  into  the  lungs,  and  carbon  is  constantly  evolved. 
In  the  adult  animal,  when  a  dynamic  equilibrium  has  been  at- 
tained, the  nourishment  which  is  absorbed  into  the  system  ia 
entirely  expended  in  producing  the  power  to  carry  on  the  vari» 
ous  functions  of  life,  and  to  supply  the  energy  necessary  to  per- 
form all  the  acts  pertaining  to  a  living,  sentient,  and,  it  may  be, 
thinking  being.  In  this  case,  as  in  that  of  the  plant,  the  power 
may  be  traced  back  to  the  original  impulse  from  the  sun,  which 
is  retained  through  a  second  stage,  ana  finallv  given  back  agaia 
to  celestial  space,  whence  it  emanated.  All  animals  are  con- 
stantly radiating  heat,  though  in  different  degrees,  the  amoimt 
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in  all  cases  being  in  proportion  to  the  oxygen  inhaled  and  the 
carbon  exhaled.  The  animal  is  a  curiously  contrived  arrange- 
ment for  burning  carbon  and  hydrogen,  and  the  evolution  and 
application  of  power.  In  this  respect  it  is  precisely  analogous  to 
tne  locomotive,  the  carbon  burnt  in  the  food  and  in  the  wood 
performing  the  same  office  in  each.  The  &ct  has  long  been  es- 
tablished, that  power  cannot  be  generated  by  anv  combination 
of  machinery.  A  machine  is  an  instrument  ior  tne  application 
of  power,  and  not  for  its  creation.  The  animal  body  is  a  struc- 
ture of  this  character.  It  is  admirablv  contrived,  when  we  con- 
sider all  the  offices  it  has  to  perform,  tor  the  purpose  to  which  it 
is  applied,  but  it  can  do  nothing  without  power,  and  that,  as  in 
the  case  of  the  locomotive,  must  be  supplied  from  without.  Nay, 
more,  a  comparison  has  been  made  between  the  work  which  can 
be  done  by  burning  a  given  amount  of  carbon  in  the  machine, 
man,  and  an  equal  amount  in  the  machine,  locomotive.  The 
result  derived  from  an  analysis  of  the  fbod  in  one  case,  and 
the  weight  of  the  fuel  in  the  other,  and  these  compared  with 
the  quantity  of  water  raised  by  each  to  a  known  elevation,  gives 
the  relative  working  value  of  the  two  machines.  From  this 
comparison,  made  from  experiments  on  soldiers  in  Germany  and 
France,  it  is  found  that  the  human  machine,  in  consuming  the 
same  amount  of  carbon,  does  four  and  a  half  times  the  amount 
of  work  of  the  best  Cornish  engine.  The  body  has  been  called 
"  the  house  we  live  in,"  but  it  may  be  more  truly  denominated 
the  machine  we  employ,  which,  furnished  with  power,  and  all 
the  appliances  for  its  use,  enables  us  to  execute  the  intentions  of 
our  intelligence,  to  gratify  our  moral  natures,  and  to  conmiune 
with  our  fellow  beings. 

This  view  of  the  nature  of  the  body  is  the  fiirthest  removed 
possible  from  materialism ;  it  requires  a  separate  thinking  prin- 
ciple. To  illustrate  this,  let  us  suppose  a  locomotive  engine, 
equipped  with  steam,  water,  fuel — ^in  snort,  with  the  potentisd  en- 
ergy necessary  to  the  exhibition  of  immense  mechanical  power; 
the  whole  remains  in  a  state  of  dynamic  eauilibrium,  without  mo- 
tion or  signs  of  life,  or  intelligence.  Let  tne  en^neer  now  open  a 
valve  which  is  so  poised  as  to  move  with  the  slightest  touch,  and 
almost  with  volition,  to  let  on  the  power  to  the  piston ;  the  ma- 
chine now  awakes,  as  it  were,  into  life.  It  rushes  forward  with 
tremendous  power,  it  stops  instantly,  it  returns  again,  it  may  be, 
at  the  command  of  the  master  of  the  train ;  in  short,  it  exhibits 
signs  of  life  and  intelligence.  Its  power  is  now  controlled  by 
mind — ^it  has,  as  it  were,  a  soul  within  it.  The  engine  may  be 
considered  as  an  appendage  or  a  frirther  development  of  the 
body  of  the  engineer,  in  which  the  boiler  and  the  furnace  are  an 
additional  capacious  stomach  for  the  evolution  of  power ;  and 
the  wheels,  the  cranks  and  levers,  the  bones,  the  sinews,  and  the 
muscles,  by  which  this  power  is  applied. 

Waahingtou,  D.  C,  1860. 
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Art.  y. — On  a  fnodi  of  en^phying  InMxxniofMOus  Photographv  a$ 
a  means  for  the  Aocuraie  Dsierminalion  of  the  Path  and  Velo- 
city of  a  Shooting  JSar,  tviih  a  tfiew  to  the  Determination  of  its 
Orbit;  by  Jonathan  H.  Lank. 

A  tolerably  accurate  knowledge  of  the  orbits  of  those  raeteors, 
or  shooting  stars,  which  may  enter  our  atmosphere,  would  be  of 
very  high  value  in  the  settlement  of  certain  questions  as  to  their 
origin.  Hitherto  this  knowledge  has  appeared  unattainable  by 
reason  of  the  difficulty  of  effecting  sumciently  precise  observa- 
tions of  the  meteor  in  the  transient  period  of  its  visible  flight, 
especially  considering  how  this  difficulty  is  aggravated  on  aooount 
of  retardation  of  its  motion  by  the  resistance  of  the  atmosphere. 
Becently,  however,  a  method  has  occurred  to  me  of  applying  in- 
stantaneous photography,  so  as  to  show  accurately,  not  only  the 
track  of  the  meteor,  but  the  division  of  its  track  into  many  equal 
and  known  fractions  of  time.  If  this  can  be  successfully  acoom- 
plished,  we  should  have  the  data  for  ascertaining  the  velocity  of 
the  meteor  at  each  point  of  the  recorded  part  of  its  track,  and 
the  rate  or  law  of  variation  of  the  velocity,  and  thence,  with 
probably  a  good  degree  of  accuracy,  the  velocity  it  had  beyond 
the  limits  of  the  atmosphere,  and  the  like  remark  may  be  made 
concerning  the  direction  of  the  motion,  should  that' be  found 
subject  to  change. 

The  basis  of  the  proposed  process,  as  already  intimated,  is  the 
extraordinary  advances  that  have  been  made  within  a  few  years 
in  the  preparation  of  the  sensitized  surfaces  of  photographic 
plates,  wherebv  artists  are  enabled  to  produce  gooa  pictures  by 
an  exposure  of  a  very  small  fraction  oi  a  second — so  small  as  to 
afford  a  tolerable  definition  of  objects  in  motion,  such  as  sailing 
vessels.  This  holds  out  encouragement  for  a  hope,  at  least,  that 
a  passing  meteor  would  leave  a  visible  trace  on  a  plate  so  pre- 
pared, or,  even  if  that  degree  of  sensitiveness  has  not  yet  been 
reached,  that  it  will  be  hereafter.  I  need  therefore  make  no 
apology  for  placing  the  suggestion  on  record  previous  to  direct 
experiment  on  this  point 

in  the  first  place,  simple  exposure  in  a  camera,  at  a  given  sta- 
tion, would  give  the  apparent  track  of  a  meteor  as  seen  by  the 
observer  at  that  station,  and  a  pair  of  such  records  made  in  two 
cameras  at  two  stations,  would  give  the  track  in  absolute  space. 
In  the  second  place,  if  one  of  the  two  cameras  were  furnished  with 
a  mechanism  by  which  equidistant  points  of  time  should  be  marked 
upon  the  trace  made  in  that  camera,  these  points  could  be  referred 
to  the  real  path  in  space,  and  if  both  cameras  were  in  like  manner 
furnished,  the  two  records  would,  to  that  extent  be  a  check  upon 
each  other,  and  serve  to  reduce  the  limits  of  probable  error.    The 
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device  for  marking  time  is  an  application  of  the  revdying  ^lass 
prism,  *yery  similar  to  that  described  in  my  paper  oq  a  visual 
method  of  comparing  time  between  distant  stations,  published 
in  the  January  number  of  this  Journal.''^  Immediately  in  front 
of  the  object  glass  of  the  camera,  a  glass  prism  of  small  angle 
and  sufficient  area  to  cover  the  entire  aperture,  is  made  to  ro- 
tate at  an  accurately  measured  rate  of  say  twenty-five  revolu- 
tions per  second.  The  prism  may  be  replaced  by  an  excentrio 
lens,  or  the  object  glass  itself  may  revolve  on  a  slightly  excen- 
trie  axis.  The  consequence  wiU  be  that  the  image  <^  a  fixed 
star  in  any  part  of  the  field  of  view  wiU  traverse  the  circum- 
ference  of  a  circle  every  twenty-fifth  of  a  secon^^  and  the  image 
of  a  shooting  star  will  ccmibine  this  motion  with  its  motion  of 
translation.  If  the  photographic  sur&ce  retain  a  visible  impres- 
sion of  the  looped  curve  or  the  waved  curve  which  will  thus  be 
produced,  then,  neglecting  for  the  present  the  small  effects  of 
optical  distortion,  the  line  drawn  midway  between  the  two 
straight  or  regularly  curved  lines  between  which  the  looped  or 
waved  curve  oscillates,  will  represent  the  apparent  track  of  the 
meteor,  and  the  points  where  it  intersects  the  looped  or  waved 
curve,  if  they  be  translated  along  this  middle  line  through  a 
space  equal  to  the  optical  displacement  of  the  meteorie  image, 
will  show  the  apparent  place  occupied  by  the  meteor  at  points 
of  time  separated  by  the  equal  intervals  of  one  fiftieth  of  a  sec- 
ond. If  tne  period  be  made  top  brief,  the  impression  left  by  the 
head  of  the  meteor  in  one  sweep  of  the  looped  or  waved  carve, 
might  possibly  be  obliterated  by  the  impression  of  the  closely 
following  parts  of  its  train,  while  the  heaa  is  traversing  the  sub- 
sequent sweep  of  the  curve.  But  there  is  no  reason  to  antici- 
pate from  this  cause  any  difficulty  in  obtaining  a  sufficiently 
short  period  to  determine  the  law  of  variation  of  the  velocity  or 
direction. 

In  the  above  statement  I  have  supposed  only  a  single  camera, 
but  it  will  probably  be  impossible  m  this  way  to  command  a 
sufficient  extent  of  the  heavens.  A  system  of  many  cameras 
may,  however,  be  formed,  so  arranged  that  their  several  optic 
axes  shall  cross  in  a  common  point  in  front  of  the  object  glasses. 
The  object  glasses  may  thus  oe  approximated  as  closely  as  we 
can  desire,  and  the  several  revolving  prisms,  or  excentric  lenses^ 
may  have  a  common  geared  connection,  and  the  backs  of  the 
cameras  will  be  readily  accessible  for  the  renewal  of  plates. 
When  the  track  of  a  meteor,  by  reason  of  its  extent  or  situation, 
is  obtained  in  parts  iVom  different  cameras  of  such  a  system,  it  is 
geometrically  impossible,  on  account  of  the  spherical  excess,  that 
uie  exact  interval  of  one  fiftieth  of  a  second  between  the  times 
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marked  upon  the  meteor's  track,  should,  in  general,  be  preserved 
in  the  transition  from  one  plate  to  another  in  all  situations  of  the 
track,  or  in  other  words,  that  every  two  adjacent  cameras  in  the 
system  shall  be  capable  of  marking,  in  the  manner  described,  the 
same  common  point  of  time  upon  the  track  of  a  meteor,  but  the 
exact  difference  in  time  can  alwa3r8  be  known. 

In  the  execution  of  such  a  plan  as  this,  two  stations  are  to  be 
selected  at  a  suitable  distance,  and  a  system  of  cameras  estab- 
lished at  each,  of  such  range  that  the  two  may  cover  in  common 
a  sufficient  extent  of  the  upper  regions  of  the  atmosphere  to  af- 
ford a  fair  chance  for  the  occurrence  of  meteors.  Each  station 
will  require  ftt^l|ast  an  observer  and  a  photographer.  The  pho- 
tographer will'renew  the  plates  as  often  as  their  surfaces,  either 
from  time  or  exposure,  become  impaired,  and  will  perform  the 
manipulations  required  in  fixing  the  impression  when  taken. 
The  observer,  after  having  made  the  necessary  instrumental  ad- 
justments and  determinations  will  be  charged  with  the  sole 
duty  of  watching  for  meteors  in  the  region  covered  by  his  sys- 
tem of  cameras,  and  at  the  appearance  of  a  meteor  will  touch  a 
spring  so  contrived  as  to  cause  the  instant  unveiling  of  all  the 
cameras  of  the  system,  and  on  the  extinction  of  the  meteor  will 
promptly  replace  the  screen. 

The  expense  and  trouble  of  this  process  will  certainly  be  great, 
but  will  not  be  disproportioned  to  the  importance  of  the  object 
in  view.  Only  let  us  have  a  photographic  surface  that  will  give 
a  visible  trace  of  the  meteor's  path,  in  the  face  of  exposure  to  the 
light  of  the  sky  during  the  time  of  the  meteor's  visible  flighty 
and  then  success,  as  regards  the  attainments  of  an  accurate  re- 
cord, will  be  nearly-  certain,  and  we  should  not  hesitate  at  the 
expense  and  trouble. 

Nor  does  it  seem  to  me  that  our  success  would  be  much  less 
certain  in  respect  to  the  reliable  determination  of  the  direction 
and  velocity  which  the  meteor  had  before  entering  the  atmos- 
phere, and  consequently  of  the  orbit  in  which  it  had  moved.  A 
very  simple  calculation  based  upon  the  mechanical  theory  of 
heat,  leads  us  to  the  conclusion  that  any  body  of  a  nature  to  be- 
come readilv  incandescent  by  heat^  of  such  a  thickness  as  half 
an  inch,  and  not  possessing  a  greater  power  of  conducting  heat 
through  its  mass  than  any  we  are  acquainted  with,  must,  on 
entering  our  atmosphere  with  planetary  velocity,  become  self 
luminous  by  the  time  that  velocity  has  been  reduced  by  some 
such  fractional  part  as  one  thousandth.  The  vis  viva  of  a  body 
moving  with  a  velocity  of  twenty  miles  a  second  is  equivalent 
to  the  heat  that  would  raise  the  temperature  of  an  equal  weight 
of  water  about  224,000^  Fah.  With  such  a  velocity,  so  many 
times  exceeding  that  of  sound,  the  masses  of  air  lying  in  the 
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path  of  the  body  must  be  driven  before  it,  and  receive  a  ve- 
locitj  ec[ual  to  that  of  the  body,  or  at  least  to  a  large  fractional 
part  of  It.  The  mass  of  air  which  the  body  must  have  encoun- 
tered in  losing  the  thousandth  part  of  its  velocity,  will,  there- 
fore, be  of  the  order  of  a  thousandth  part  of  that  of  the  body. 
With  the  loss  of  a  thousandth  part  of  the  velocity,  the  loss  of 
the  body's  own  inis  viva  will  correspond  to  the  quantity  of  heat 
that  would  raise  the  temperature  of  its  weight  of  water  448°  Fah. 
If  after  making  allowance  for  the  motion  communicated  to  the 
displaced  air — ^approximately  one  half— and  for  the  quantity  of 
generated  heat  which  this  air  retains  and  carries  o£^  we  assume 
that  a  twentieth  part  of  the  above  448°  enters  into  the  body  it- 
self and  by  reason  of  the  rapidity  of  its  production  is  collected 
in  a  superficial  coating  of  a  hundreth  part  of  its  mass,  and  give 
this  a  specific  heat  within  that  of  water,  we  should  find  an  eleva- 
tion of  temperature  of  2240°  or  upwards.  The  inference  we 
would  draw  firom  these  considerations  seems  confirmed  by  what 
we  know  of  the  great  length  of  the  visible  flight  of  meteors,  and 
of  the  great  elevation  of  the  region  of  atmosphere  in  which  it 
occurs. 

I^  therefore,  upon  suitable  trials  made  upon  the  fixed  stars, 
and  upon  shooting  stars  themselves,  we  shall  find  ourselves  in 
possession  of  sufficient  photographic  power,  there  is  no  reason 
why  an  organized  system  of  observations  should  not  be  institu- 
ted. If  the  fact  in  regard  to  the  retardation  of  a  meteor's  motion 
be  as  the  foregoing  considerations  lead  us  to  anticipate,  the  dis- 
cnflsion  of  a  collection  of  such  records  as  we  shoula  obtain,  of  a 
large  number  of  meteors,  will  be  likely  to  afford  us  complete 
assurance  on  the  subject,  by  pointing  out  certain  laws  of  the  re- 
sistances at  different  altitudes.  A  moderate  degree  of  accuracy 
in  the  absolute  determination  of  the  orbits,  except,  when  they 
make  a  near  approach  to  the  parabola,  will  be  sufficient  to  an- 
swer all  the  questions  of  interest  that  will  be  likely  to  arise  upon 
which  a  knowledge  of  the  orbits  would  have  any  bearing. 
Whether  the  November  meteors,  for  instance,  move  through 
legions  that  would  identify  them  with  the  Zodiacal  light,  accord- 
ing to  the  theory  of  the  late  Prof  Olmsted,  is  a  question  that 
would  receive  an  absolute  determination. 
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Akt,  Yl.—Tke  True  Figure  of  the  JElirrt.— Notice  by  Madler  ia 
Prof.  Heis'  Wochenachrift  fUr  Astronomie,  Meteorologie  und 
Geographie,  No.  51  and  52.    Dec.  21  and  28, 1869.* 

Eseai  d^une  d^tenniDation  de  la  y^ritable  figure  de  la  terro.  Par  T.  F.  J>ti  Schu- 
BBET.    St.  Peteisbourg,  1859. 

This  brief  but  very  important  paper  treats  of  a  question  which 
has  engaged  mankind  for  a^es,  and  treats  it  in  such  a  way  as  to 
convince  us  that  an  essential  step  forward  has  been  taken  to- 
wards its  final  determination. 

It  is  not  intended  to  recapitulate  the  history  of  opinions  and 
notions  which  antiquity,  as  well  as  the  middle  ages,  had  formed 
on  this  topic  so  generally  interesting,  as  it  does  not  belong  to 
the  plan  or  the  work  to  be  discussed. 

Smce  the  establishment  of  Newton's  theory,  that  the  earth  is 
flattened  at  its  poles,  and  the  confirmation  of  this  theoretical  re- 
sult by  the  first  measurements  of  arcs  in  the  eighteenth  century, 
the  chief  inquiry  has  been  directed  to  the  magnitude  of  this 
compression,  or,  in  other  words,  the  difference  between  the  semi- 
major  and  the  semi-minor  axes  of  the  earth.  The  attempt  was 
made  to  determine  it  by  comparing  arcs  measured  in  different 
latitudes,  the  latitudes  of  their  extremities  being  astronomically 
and  their  extent  on  the  earth  geodetically  determined.  In  this 
manner  was  obtained,  between  1785  and  1746,  two  arcs,  the  one 
in  Peru,  and  the  other  in  Lapland,  which  could  be  compared 
with  each  other,  as  well  as  that  previously  measured  b^  Cassini 
in  France.  The  result  of  the  comparison  was  not  satisfactory. 
Although  they  proved  a  comparison,  the  measures  did  not  agree, 
and  the  source  of  this  difference  was  too  obscure  to  fSavor  the 
supposition  that  any  nearer  approach  had  been  made  to  the  ob- 
ject of  research. 

In  the  course  of  the  eighteenth  century  measures  of  arcs  of 
the  meridian  were  executed  or  attempted  in  France,  Austria, 
Italy  and  Pennsylvania,  at  the  Cape  of  Qood  Hope  and  other 
places.  Their  comparison  made  it  apparent  that  the  compression 
(tIt))  ^  At  fi]*st  concluded,  was  too  great,  and  that  it  must  be 
reduced  one  half  or  even  more.  Yet  the  uncertainty  remained 
veiy  considerable. 

The  measurement  of  arcs  was  continued  in  the  nineteenth 
century  over  greater  extents  in  different  parts  of  the  earth  and 
with  greater  care  and  accuracy,  and  the  close  agreement  of  these 
arcs,  as  it  appears  firom  the  comparison  of  their  parts,  left  but 
little,  further  to  be  desired.  Perceptibly  different  values  for  the 
compression  were  nevertheless  obtained,  as  when  the  most  proba- 

*  Trandaied  for  the  American  Journal  of  Science  hj  Obaeues  A.  Sobott,  Aaiiat- 
ant»  and  communicated  bj  Profl  A.  D.  Bachs,  Supt.  TJ.  S.  Ooaat  Surrey. 
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ble  value  was  determined  from  them  all,  there  still  remained  from 
the  separate  measures  of  arcs,  deviations  which  could  not  be  as- 
cribed to  enbrs  of  observation. 

Bepeated  investigation  has  shown  that  the  old  measurement 
of  a  degree  by  Maupertuis  and  Outhier  was  considerably  in  error. 
Eosenberg  and  Swanberg  obtained  quite  different  values.  In 
like  manner  the  measures  executed  by  Boscovich,  Le  Maire, 
liesganig,  Beccaria  and  others  in  the  eighteenth  century  could 
not  bear  severe  criticism  nor  stand  side  oy  side  with  the  better 
and  approved  arcs,  A  more  accurate  and  reliable  coefficient  of 
compression  still  remains  a  desideratum. 

We  insert  here  for  comparison  the  values  of  the  compression, 
as  they  result,  for  the  most  part,  from  the  same  measures,  but 
according  to  different  methods  of  reduction,  in  the  first  four  de- 
cades of  this  century. 


Walbek,  -  - 
Schmidt,  -  - 
Be8geT,(L),    - 


Semi-major  axis 
in  tolses. 


8271742-8 
3271852-3 
3271953-9 


Semi-minor  axis 
in  toitei. 


3260989*3 
3260853-7 
3261072-9 


Coropreasion 
in  toiaea. 


10786-6 
10998-6 
10881-0 


Coelfl.  of 
compreaaion. 


As  Bessel  afterwards  discovered  an  error  in  Delambre's  French 
trian^ation  which  could  not  be  without  influence  on  the  com- 
bined result,  he  repeated  his  reduction  with  this  correction  and 
found — 

Beasel,  (II),  -     |  3272077-1  |  8261139-8  |   10937-8   |    y^.„ 
Still,  according  to  the  last  reduction,  the  probable  error  is  three 
times  as  great  as  the  difference  of  Bessel  (I)  and  Bessel  (U). 

Since  in  this  even  the  best  measures  of  this  sort  do  not  yield 
sufficiently  accordant  results,  it  was  attempted  to  find  the  com- 
pression in  two  other  ways.  The  observations  of  the  pendulum 
give,  as  a  consequence  of  the  earth's  compression,  different 
lengths  of  the  seconds  pendulum  in  different  latitudes,  and 
hence  we  can  deduce,  conversely,  the  compression  from  these 
observed  lengths  or,  if  we  choose,  from  the  number  of  beats 
which  the  same  pendulum  makes  in  the  course  of  a  day.  Ob- 
servations made  with  extreme  care  were  used  as  the  foundation 
of  such  experiments,  yet  still  the  result  (ttt.ht)  fluctuated  be- 
tween the  limits,  777  and  ^^j. 

The  moon's  path,  on  which  the  compression  was  not  without 
influence,  was  aJso  resorted  to,  and  gave  ^^^  for  the  compression, 
but  on  account  of  the  smallness  of  the  aggregate  effect  it  is  of 
inferior  accuracy.* 

We  have  found  it  necessary  to  present  this  general  view  in 
order  to  define  the  limit  of  the  results  arrived  at  by  preceding 

*  This  result  depends,  in  a  measure,  on  the  Uw  of  den^ty  of  the  earth  in  passing 
from  the  suriaoe  to  the  centre. 
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efforts,  and  in  order  to  plaxje  the  merit  of  the  writer  in  its  proper 
light,  especially  for  those  not  possessing  a  special  knowledge  of 
the  subject  in  question. 

The  preceding  investigations  were  all  based  upon  the  follow- 
ing assumptions: 

(1.)  The  meridians  of  the  earth  are  ellipses.* 

(2.)  The  minor  axis  is  also  the  axis  of  rotation. 

(8.)  All  the  meridians  of  the  earth  are  equal. 

The  writer  remarks  that,  in  a  rigorous  sense,  no  one  of  these 
assumptions  is  proved  and  that  we  do  not  possess  the  means  of 
proving  the  first  two.  We  may  however  add,  that  these  two 
assumptions,  if  not  absolutely,  must  be  very  nearly  trucf 

In  regard  to  the  third  assumption  we  are  now  prepared  to 
submit  it  to  investigation,  and  the  previous  failures  compel  us  ta 
question  its  applicability.  Paucker  and  Borenius  have  already 
attempted  to  prove  that  it  must  be  false,  but  neither  has  arrived  . 
at  any  definite  result.  The  writer  uses  as  a  basis  the  following 
measurements  of  arcs : 

(1.)  The  Russian  (or  more  properly  Busso-Scandinavian)  exe- 
cuted in  1820-51  by  Hansteen,  Selander,  Struve  and  Tenner 
from  Fuglenas  (in  latitude  70°  40'  11"  -3  N)  to  Staro-Nekrasof  ka 
(45^  20'  02"  -8  N)  the  longest  arc  yet  measured. 

(2.)  The  Indian  arc,  1802-43,  by  Lambton  and  Everest,  from 
Kaliana  (29°  30'  48"  -9  N)  to  Punn»  (8°  09'  32"  -3  N). 

(3.)  The  French  arc,  1792-1806,  by  Mfehain,  Delambre,  Biot 
and  Arago,  from  Dunkirk  (51°  02'  08"  '5  N)  to  Formentera 
(38°  39'  56"  1  N). 

(4.)  The  measure  at  the  Cape  of  Good  Hope,  by  Henderson 
and  Maclear,  from  34°  21'  06"  -3  S  to  29°  44'  17"  -7  S. 

(5.)  The  Peruvian  arc,  1735-46,  by  Bouguer  and  la  Condamine, 
from  Tarqui  (3°  04'  32"  1  S)  to  Cotchesqui  (0°  02'  31"  4  N). 

(6.)  The  Prussian  arc,  1831-34,  by  Bessel  and  Bseyer,  from 
Memel  (55°  43'  40"  4  N)  to  Tninz  (54°  13'  11"  ^5  N). 

(7.)  The  British  arc,  by  Hoy  and  Mudge,  from  Cliiton  (53°  27' 
31"  1  N)  to  Dunnose  (50°  37'  07"  -6  N). 

(8.)  The  Pennsylvanian  arc,  1764,  by  Mason  and  Dixon,  from 
89°  56'  22"  -5  N  to  38°  27'  37"  -5  N.J 

The  writer  does  not  explain  why  he  has  not  taken  in  other 
reliable  measures,  in  particular  the  Hanoverian  by  Gauss  and  the 
Danish  arc  by  Schumacher ;  but  his  principal  aim  being  to  prove 
merely  the  untenability  of  the  assumption  that  all  meridians  are 
equal  and  similar,  and  pronouncing  his  own  work  as  preliminary, 
no  exception  can  be  taken  to  this  course.  In  a  perfectly  rigor- 
ous investigation  by  the  method  of  least  squares,  where  each. 

*  In  the  recent  account  of  the  Ordnance  Survey  of  Great  Britain  the  figora  of 
the  meridian,  in  one  of  the  hypotheses,  is  not  restricted  to  this  condition. 

J  The  truth  of  the  second  assumption  may  he  granted. 
The  reason  for  taking  in  this  arc  wiU  be  apparent  firom  what  follows. 
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measure  with  its  corresponding  weight  would  enter,  such  omis- 
sions  could  of  coarse  not  be  permitted. 

Bedacing  and  comparing  with  each  other,  each  of  the  eight 
arcs,  he  obtains  twenty  eight  binary  combinations,  which  he 
communicates  in  detail ;  but  this  can  only  be  for  the  purpose  of 
showing  the  impossibility  of  an  agreement  by  the  assumption 
hitherto  made.  For  instance,  the  Bussian  arc  compared  with 
the  English  gives  ^tVt)  ^®  French  compared  with  tne  English 
gives  tjVt )  ^^^  ^^  deviations  from  the  general  mean  are  still 
greater  in  comparing  the  Prussian  and  Pennsylvanian  arcs  with 
all  the  others.  It  is  thence  inferred  that  the  meridians  of  the 
earth  are  not  equal  to  each  other,  and  thence  that  the  eciuator 
and  the  parallels  are  not  circles,  so  that  it  is  generally  impos- 
sible to  araw  a  great  circle  on  the  earth's  surface  anywhere. 

Meridians  different  in  form  and  length  really  indicate  different 
polar  compressions,  a  non-agreement  of  the  results  found,  prov- 
ing nothing  against  the  accuracy  of  the  measures. 

Now  since  ail  meridians  must  converge  at  the  poles  they  must 
all  have  in  common  one  and  the  same  diameter,  viz.,  the  small- 
est (the  axis  of  rotation)  which  can  be  obtained  from  each  of 
the  large  arcs  referred  to. 

The  three  greatest  measured  arcs  are — 

the  Ru880-Scandinavian =  26**  20'  08"-5, 

•*    Indian =21    21    16-6, 

«*    French =12   22    12-4, 

whilst  all  the  others,  including  those  not  used  by  the  writer,  are 
less  than  6^  in  extent. 

By  dividing  each  of  these  three  arcs  into  two  equal  parts  and 
comparing  one  part  with  the  other  and  also  each  part  with  the 
whole,  the  writer  obtains  the  following  mean  values : 


Semi-Daajor  axis 
(toiaea> 

From  the  Russian 3272610*3 

«       "  Indian 82'72660-9 

"       "   French 32734482 


8«mt-iDiBoraxia 
(toise*). 

d261428'7 

3261547-4 

3260364*7 


In  the  first  two,  the  differences  are  unimportant,  but  the  last 
shows  a  "greater  deviation.  Schubert  remarks  that  this  latter 
deviation  can  be  got  rid  of  by  changing  the  latitude  of  Carcas- 
sonne, the  selectel  point  of  division  of  the  French  arc,  by  1""96, 
vrhich  may  not  exceed  the  limits  of  uncertainty.  He  considers 
it  safer,  however,  to  obtain  the  semi-minor  axis  from  the  first 
two  arcs  alone,  the  greater  arc  (the  Russian)  having  twice  the 
weight  of  that  of  India.  In  this  manner  he  deduces  the  semi- 
minor  axis : 

8261467-9  toises. 
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By  means  of  this  value  tbe  semi-major  axis  can  be  found  for 
each  measure  of  an  aia    It  results  as  follows : 

For  the  meridian  of  Kaliana    in    Long.  95""  20^  3272581*8 

«  «         «  Dorpat       **         "      44*  28'  10"    3272650-1 

«  "         "  Tarqui        "         "   298**  44'  8272882-8 

Three  radii  and  their  included  angles  suffice  for  the  determin- 
ation of  the  ellipse.  The  writer  finds  for  the  semi-major  axis 
of  the  equatorial  ellipse  8272671-5  toises 

and  its  direction  58*"  44' 

for  the  semi-minor  axis  of  the  equatorial  ellipse  8272808-2 

and  its  direction  148°  44' 

Compression  of  the  equator ,.,.,....  =      t? tt  > 

Polar  compression  of  the  greatest  meridian    =  ttiVtt 
"  "  "      smallest        "  =  ^T¥?rTT, 

piud  the  separate  arcs  calculated  with  these  values  have  the  fol-^ 
lowing  deviations : 

in  tolMf.  In  arc 

Peru, +       1-2  o"-077 

Pennsylvauia, , — 106-68  6  -687 

England, +  11-68  0  -736 

France, -  25-45  1  -607 

Cape  of  Good  Hope, -     698  0  -442 

Pruasia, +  23-28  1  -267 

Russia, -  20-47  1  -289 

India, +  26-64  1  -619 

In  reference  to  the  arcs  showing  greater  deviations  the  writer 
remarks  that  the  Pennsjlvanian  arc  was  measured  with  imperfiact 
means  (by  the  chain  only,  and  without  triangulation)  and  that 
he  has  taken  it  merely  for  trial.*  The  other  seven  deviations  are 
so  small  that  no  one  exceeds  the  ten  thousandth  part  of  the  meas- 
ured length,  and  the  great  accuracy  of  the  Peruvian  measure, 
which  had  been  already  shown  in  former  discussions,  appears 
here  in  its  true  excellence.  Honor  is  justly  due  to  the  memorv 
of  the  men  who,  at  so  early  a  period,  accomplished  such  a  work 
under  the  untold  difficulties  of  ten  years'  separation  fix>m  all  civ- 
ilized countries. 

It  has  frequentljr  been  shown  that  the  geodetic  measures,  in 
particular  the  longitudes,  do  not  harmonize  with  astronomical 
observations,  but  no  one  has  yet  succeeded  in  discovering  the 
cause  of  this  disagreement  The  ellipticity  of  the  earth's  ^ua- 
tor,  as  discovered  by  the  writer,  will  call  forth  new  investigations^ 

*  Dr.  Maskelyne  in  bis  description  of  Mason  and  Dixon's  base  (Phil.  Trans,,  Loo- 
don,  1*768)  says  tbey  employed  rod»  of  fir  frequently  compared  with  a  standard 
brass  measure  at  a  fixed  temperature.  This  Ime  was  revised  in  1849  and  1860 
by  Lt  GoL  Grah&m,  U.  S.  Top.  Eng.  See  Message  of  the  Got.  of  Md.,  Acl,  in  rela- 
tion to  the  intersection  of  the  boundary  lines  of  t))e  States  of  Maryland,  Pennayl- 
f i^)ia  and  Pejaware.    Waa^iington,  1800. 
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since  it  shows  that  each  geodetic  survey,  and  particularly  the 
longitudinal  differences,  require  correction.  The  writer  shows 
from  two  examples  how  we  must  proceed  and  what  we  may 
expect. 

Between  Pulkowa  and  Dorpat  the  diflference  of  longitude  was 
found  as  follows: 

Astronomical  8*"  36'  16"-77 
Geodetic  8    86  23  W 

Difference  +6"-94  =  57-9  toises. 

The  correction  now  found  to  the  geodetic  is — 

-6"-01   =  501  toises. 

and  the  remaining  error  =  0"-98   =     7*8  toiseSi 

Between  Pulkowa  and  Warsaw  is  found — 

Astronomical  9°  17'  48"43 
Geodetic  9    18  01  -24: 


Difference  +12"-81  =  124-7  toises. 

Correction  to  the  geodetic    ^18  '86  =  183-4  toises. 

remaining  error  =  —  6  -04  =    58*7  toises. 

The  first  error  is  thus  completely  got  rid  of  and  the  second  is 
reduced  to  nearly  one  half. 

The  writer  concludes  with  the  following  remarks : 

"  This  determination  of  the  earth's  figure  is  only  an  approxi- 
mation, subject  to  many  improvements,  when  we  have  more 
data,  and  when  we  use  more  rigorous  methods  of  reduction.  But 
it  shows  that  we  can  obtain  an  agreement  of  the  measures  in 
which  we  have  not  heretofore  succeeded.  The  determination  of 
the  general  figure  of  the  earth  does  not  exclude  local  irregularis 
ties  of  its  surface* 

When  this  hypothesis  of  the  earth's  figure,  after  a  scrutinizing 
investigation,  finds  general  adoption,  all  geographical  positions 
determined  by  geodetic  means  must  have  corrections  applied, 
which  will  refer  principally  to  the  differences  of  longitude." 

As  much  as  1  may  agree  with  this  view  and  as  certainly  as 
the  importance  of  the  object  requires  the  application  of  rigorous 
methoas,  it  is  yet  clear  that  the  trouble  will  be  suflSciently  re- 
warded when  further  reliable  data,  particularly  fi-om  the  western 
hemisphere,  shall  be  available  to  the  computer.  It  may  be  re- 
marked here  that  the  meridian  in  the  western  hemisphere  cor- 
responding to  the  small  equatorial  axes  passes  through  New- 
foundland, and,  in  the  eastern,  through  the  Amoor  country  and 
Eastern  Siberia.  For  these  countries  we  have  at  present  not 
even  approximate  determinations.  The  Pennsylvania  measure 
of  1764  is  worthless  for  accurate  investigation  and  the  superior 
Peruvian  measure  is  at  too  great  a  distance.    Measurements  of 
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arc  ia  the  meridian  of  Irkutsk  and  extending  through  Mant- 
chooria  southwards,  through  the  Chinese  empire,  as  well  as  the 
Atlantic  States  of  the  American  Union*  will  give  us  the  smallest 
meridian  of  the  earth  with  the  same  accuracy,  corresponding  to 
the  determination  of  the  greatest,  which  passes  through  Eastern 
Europe  (Kostromo,  Stawropol,  Erzeriim).  Still,  much  requires 
to  be  done.  The  continuation  of  the  Kussian  Survey  through 
Turkey,  and  if  possible  to  Eastern  Africa,  would  be  most  import- 
ant; and  Struve  has  already  (in  1867)  advocated  it  in  the  Faris 
Academy.  The  opposite  part  of  this  greatest  meridian  passes 
over  the  icy  deserts  of  North  Western  America  and  the  group 
of  islands  known  as  the  Marquesas,  and  hence  afford  no  possi- 
bility of  its  completion  on  that  side. 

After  this  article  was  printed,  the  writer  received  the  account 
of  the  New  British  Survey  and  notice  of  the  correction  of  a 
small  error  of  computation.  This  induced  him  to  reprint  some 
of  the  sheets  on  which  the  numerical  results  are  given  as  above. 

It  will  hardly  be  necessary  to  add  anything  in  praise  of  the 
author.  To  bring  up  a  question  of  such  importance  is  suffi- 
ciently praiseworthy  in  itself  but  the  writer  has  done  more ;  he 
has  opened  the  way  to  a  final  determination  and  has  given  it,  at 
least  in  its  general  aspect  We  shall  rejoice  if  this  interesting 
subject  calls  other  powers  into  the  field  to  labor  further  in  this 
direction.  Corrections  like  those  which  the  writer  has  made  for 
Dorpat  and  Warsaw  will  be  required  for  many  other  places,  and 
each  comparison  of  this  kind  mrnishes  its  share  to  tne  final  de- 
termination. MXDIiER. 


Art.  Vn. —  On  the  Transit  Instrument  as  a  substitute  for  Hie 
Zenith  Telescope  in  determining  Latitude^  and  on  the  Latitude  of 
New  Haven  ;  by  Prof.  C.  S.  Ltman. 

The  method  of  determining  latitude  by  measuring  micromet- 
rically  the  difference  of  meridional  zenith  distances  of  stars  on 
opposite  sides  of  the  zenith,  known  commonly  as  Talcott's  meth- 
od, strongly  commends  itself  to  observers,  both  by  its  beautiful 
simplicity,  and  the  very  great  accuracj^  of  its  results.  It  is  the 
method  of  late  years  exclusively  used  in  the  operations  of  the 
United  States  Cfoast  Survey,  and  may  properly  be  regarded  as 
one  of  the  many  excellent  incidental  fruits  of  that  great  National 
work.  A  special  instrument,  however,  the  zenith  telescope,  has 
been  required  for  making  the  necessary  observations,  and  sup- 

*  It  may  be  stated  in  connection  with  this  subject  that  the  geodetic  sonreyB  of 
two  arcs,  one  in  the  New  England  States,  the  other  on  the  Chesapeake  Bay,  are 
already  completed  and  the  astronomical  part  of  the  former  is  nearly  so,  promising 
an  important  result  derived  from  the  labors  of  the  U.  S.  Ooast  Surrey  at  no  distant 
time. 
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posed  to  be  indispensable  for  this  purpose.  It  indeed  admira- 
dIj  answers  the  end  for  which  it  was  invented,  and  in  respect 
to  simplicity,  convenience,  and  efficiency,  leaves  almost  nothing 
to  be  desired.  But  being  expensive,  and  of  limited  use,  it  is 
likely  to  be  in  the  hands  of  but  few  observers.  The  suggestion, 
therefore,  of  additional  instrumental  facilities  for  using  this  meth- 
od of  latitude,  so  as  to  render  it  more  widely  available,  may  not 
be  considered  as  without  value. 

At  the  recent  meeting  of  the  American  Association,  at  Spring- 
field, the  writer,  in  a  bnef  communication,  pointed  out  the  facu- 
ity  and  efficiency  with  which  a  transit  instrument  may  be  used 
as  a  substitute  for  the  zenith  telescope,  in  such  observations. 
The  object  of  the  present  article  is,  in  part,  to  exemplify  further 
the  same  point,  and  at  the  same  time  to  place  on  record*  the  re- 
sults of  a  more  careful  determination,  astronomically,  of  the  lat- 
itude of  New  Haven,  than,  so  far  as  appears,  has  heretofore  been 
attempted. 

The  essential  parts  of  the  zenith  telescope,  as  an  instrument 
for  determining  latitude  by  Talcott's  method,  are  its  level  and 
micrometer.  And  the  superiority  of  the  method  itself  rests 
mainly  on  the  fact  that  its  results  depend  on  these  simple  and 
efficient  instrumental  means,  instead  of  on  graduation.  It  is  ob- 
vious, that  a  transit  instrument  with  a  declination  micrometer 
and  a  suitable  level  attached  to  its  finding  circle,  is,  at  the  same 
time;  essentially  a  zenith  telescope,  and  is  capable  of  performing 
the  whole  wort  of  that  instrument — as  accurately,  if  of  corres- 
ponding size  and  quality,  and  as  conveniently,  if  fiimished  with 
a  reversing  apparatus.  The  advantages  of  such  a  use  of  the 
transit  instrument,  in  a  multitude  of  cases,  scarcely  need  to  be 
pointed  out  Where  both  latitude  and  longitude  are  to  be  de- 
termined at  the  same  station,  as  is  usually  the  case,  a  single  in- 
strument will  suffice  for  both,  and  thus  half  the  ordinary  equip- 
ment for  the  purpose  may  be  dispensed  with.  The  correspond- 
ing diminution  of  expense  will  be  a  consideration  .of  weight 
where  pecuniary  means  are  limited,  as  will  also  the  saving  of 
transportation,  m  the  case  of  boundary  and  other  surveys  in  re- 
mote and  uninhabited  districts.  The  observer  who  has  at  com- 
mand such  an  instrument,  even  of  very  moderate  size,  will  have 
it  in  his  power  to  fix  his  latitude  with  a  degree  of  precision 
scarcely  surpassed  even  in  first  class  observatories. 

The  transit  instrument  with  which  the  observations  were  made, 
the  results  of  which  are  given  in  this  article,  has  an  object  glass 
(by  Fitz)  of  two  and  six-tenths  inches  aperture,  and  thirty-five 
and  a  half  inches  focal  length ;  a  filar-micrometer,  so  constructed 
as  to  be  used  with  equal  mcility  either  in  the  plane  of  the  me- 
ridian or  perpendicular  to  it ;  and  a  twelve  inch  circle,  (gradua- 
ted on  the  new  and  excellent  engine  of  Messrs.  E.  &  Q,  W« 
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Blunt,  of  New  York,)  reading  by  two  verniers  to  10".  The  level 
attached  to  the  alidade  of  the  circle  has  a  ran  of  one-thirteenth 
of  an  inch  for  5" ;  and  this  being  the  smallest  division  of  the 
scale,  single  seconds  and  fractions  have  to  be  estimated  by  the 
eye — ^a  defect  which  will  be  further  noticed  in  another  con- 
nection. 

The  graduation  of  the  circle  is  very  accurate.  The  difference 
between  the  readings  of  the  opposite  verniers  seldom  amounts  to 
to  15",  and  from  its  law  of  variation,  it  is  manifestly  due,  in  the 
main  at  least,  to  a  very  slight  excentricity  in  centermg  the  circle 
on  the  graduating  engine,  not  to  imperfection  in  the  engine  itself. 

The  micrometer-screw  has  75  threads  to  the  inch,  or  one  rev- 
olution of  the  head  equal  to  78"*74. 

The  optical  performance  of  the  instrument  is  very  satisfactory. 
Transits  of  Polaris  are  readily  taken  at  midday,  and  in  favora- 
ble states  of  the  atmosphere,  at  that  hour,  even  by  reflection  in 
mercury.  Transits  of  Aldebaran  have  been  taken  when  the  star 
was  within  6**  of  the  sun's  center*  The  eye*pieoe  commonly  used  ^ 
is  a  diagonal  one  of  four  lenses,  with  prismatic  reflector, — ^the 
magnifying  power  about  190. 

The  metnod  of  observing  for  latitude  with  the  transit  instru- 
ment is  of  course  essentially  the  same  as  with  the  zenith  teles- 
cope. A  pair  of  stars  having  been  selected,  which  culminate 
within  a  few  minutes  of  each  other,  but  on  opposite  sides  of  the 
zenith,  and  having  their  zenith  distances  nearly  equal,  the  instru- 
ment is  set  for  the  star  first  to  culminate,  the  level  clamped,  the 
bubble  brought  to  zero  by  the  slow-motion  screw  which  turns 
the  whole  instrument,  the  star  bisected  with  the  micrometer 
wire,  and  the  readings  of  the  level  and  micrometer  noted.  The 
axis  is  then  reversed,  the  babble  brought  to  zero  as  before,  and 
the  other  star  observed  in  the  same  manner. 

The  pairs  for  the  observations  now  to  be  considered,  were  ta- 
ken from  the  Catalogue  of  the  British  Association.  The  stars 
are  to  the  sixth  magnitude,  and  mostly  within  26°  of  the  zenith, 
the  difference  of  zenith  distances  of  the  stars  of  a  pair  being 
usually  less  than  25' — ^averaging  about  12'. 

The  individual  results  of  92  pairs  are  exhibited  in  the  follow- 
ing table,  which  includes,  with  two  exceptions,  all  the  observa- 
tions made,  whether  in  favorable  or  unfavorable  states  of  the 
atmosphere.  In  a  few  cases  where  the  B.  A.  C.  differs  widely 
from  other  catalogues,  the  B.  A.  C.  results  are  enclosed  in  brack- 
ets []  and  are  omitted  in  computing  the  mean.  That  the  fault  is 
in  the  B.  A.  C,  is  obvious  from  the  accordance  of  the  correspond- 
ing results  from  other  catalogues  with  the  general  average. 

The  contents  of  the  table  are  as  follows : 

Col.  1  and  2.  The  numbers  from  the  British  Association  Cata- 
logue designating  the  stars  of  a  pair. 
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8.  The  dates  of  the  observations. 

4.  The  mean  results  for  latitude  from  each  pair,  using  the 
positions  of  the  B.  A.  C. ;  the  seconds  of  the  individual  results, 
where  the  same  pair  was  observed  on  different  evenings,  being 
placed  at  the  left  hand  side  of  the  column,  and  connected  with 
their  mean  by  a  brace. 

5.  The  differences,  ^,  between  these  mean  results  of  pairs  and 
the  mean  of  the  whole. 

6.  The  results  for  latitude  from  the  same  observations,  the 
position  of  one  or  both  the  stars  of  the  pair  being  taken  from 
some  other  catalogue  than  the  B.  A.  C. ;  the  arrangement  as  in 
column  4. 

7.  The  names  of  these  other  catalogues ;  G.  standing  for  Green- 
wich Twelve  Year  Catalogue ;  B.  that  of  the  British  Association ; 
R.  the  catalogue  in  Radchffe  Observations  for  1856 ;  and  A.  the 
English  Nautical  Almanac.  A.  G.,  for  example,  signifies  that 
the  position  of  the  first  star  of  the  pair  is  from  the  Nautical  Al- 
manac, and  that  of  the  other  from  the  Twelve  Year  Catalogue ;  etc. 

8.  The  differences  between  the  results  in  column  6  and  the 
mean  of  the  whole. 


Number  of  each 
8tu  in  B.  A.  C. 

DatoofobMrration. 

lAt  by  B.  A.  C. 

^ 

Lat  bj  otb«r 
catalogaa*. 

Name  of 
eatologue. 

J 

41 

018' 

4io  18' 

lai 

i64 

i858,Nov.    8 
-      "     11 

43"-4> 
44 'i\ 

43"-7 

+1-3 

r-^H^'« 

B.G. 

+0'2 

i55 

ai9 

«•      ••     10 

4o-o 

-3-4 

3y8 

G.  B. 

-2-6 

>45 

334 

••      «     ,x 

431 

-0-3 

43*0 

B.G. 

-0-4 

267 

3i4 

«    Dec.  16 

453 

+3.9 

45-3 

B.G. 

+2*9 

334 

487 

U 

"    Nov.  10 

U         «4        „ 

431? 

43oS 

43-5 

+0-I 

PA  ^- 

G.G. 

-0-2 

ioS3 

Jii3 

i85a  Jan.  ao 

u        u        u 

45o 

+2-6 

43o 

R.G. 

+0-5 

1 175 

iai4 

4o'7 

-1-7 

431 

B.R. 

-0-3 

i3i3 

1367 

U          <«          <( 

43-5 

+I-I 

43.0 

R.R. 

-0-4 

3523 

3777 

"     Oct.   21 

4i.o 

-1-4 

4o-2 

A.  A. 

-2-2 

374a 

'•    May   6 

42-6 

+0-2 

43-4 

B.  G. 

o-o 

37i57 

38oo 

tt      it       <i 

43.6 

+0-3 

43-4 

G.  B. 

00 

3856 

3gi3 

U          <(             M 

4i-8 

-06 

43*2 

G.R. 

-0*2 

3968 

w. 

M          M             M 

4o.8 

-1-6 

40-5 

B.G. 

+0-5 

4ii3 

U          U            U 

43-9 

+1-5 

43-0 

G.G. 

4316 

424o 

U          M             M 

43-7 

+0.3 

435i 

4371 

(«          U            M 

438 

+0.4 

4371 

4406 

U          U             it 

430 
43-5 

+o5 

421 

B.C. 

-0-3 

4789 

4823 

»    Jime3o 

+0-4 

45-2 

G.R. 

+2-8 

4980 

5o36 

<(          «         <c 

44-0 

+1-6 

43-9 

O.R. 

+1-5 

5i3i 

5i8c 

-    Jnly     5 

4i-5 

-0'9 

5a45 

5385 

u 

-    June3o 
••   July    5 

40-5) 
40-1) 

40.3 

-3' I 

406    {          4^^ 

R.A. 

-1-6 

5a85 

^ 

•«    Jime3o 

409 

-1-5 

4o-8 

A.  B. 

-1-6 

5336 

MUM 

43i 

+0-7 

44-2 

B.  R. 

+1-8 

5406 

fX 

"    July    5 

4i-5 

-0-9 

5417 

u       u         5 

40-7 

-17 

5460 

5533 

^    Jime3o 

437 

+1-3 

42-8 

B.G.    +0-41 
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Number  of  each 
•tar  ia  B.  A.  C. 

Date  of  observation. 

Uu  by  B.  A.  C. 

J 

Lathy  other  i  Name  of 

J 

4] 

[O18' 

4i 

oiS* 

5449 

56o4 

u 

1859,  June  3o 
"    Jul7   5 

44"  I  \ 

43"-7 

+1-3 

43"-6 
44-3 

|48''.9 

B.C. 

+1-5 

55q5 

556o 

««      ♦•      6 

43-8 

+1-4 

42-6 

R.R. 

+02 

5643 

5703 

«    Jan6  3o 

4o-7) 

4i'9 

41-9 

41 

ti 

"    July    5 

4i-5 

-0-9 

It 

If 

M       «»       6 

5703 

5752 

"    June3o 

[47-2] 

+[4-8] 

42-7 

B.IL 

+0-3 

5747 

5776 

"    July    5 
u      II      6 

4o-8) 
395} 

4o-2 

-2-2 

40-5: 
39-2 

399 

G.B. 

-2-5 

(1 

5842 

II      «      5 
11      «      5 

4i-4) 
42-4  i 

419 

-0-5 

584i 

5887 

"    Aog.  16 

4o-5 

iol 

5951 

6021 

••    July    5 

42-9 

42-4 

G.  A. 

o-o 

6o33 

6079 

"    Aug.  16 

[56-1] 

438 

44-4 

1 

II 

«/^ 

•*      "     29 

>'. 

[56-7] 

+[i4-3] 

^•? 

R.R. 

-H2-0 

u 

w 

«    Sept.  1 

[i6-i 

44-4 

1 

6i5o 

6i85 

"    Aug.  29 

42-3 

-0"I 

419 

G.  B. 

-0-5, 

6i6a 

6193 

••    Sept.   I 

43-1 

+0-7 

I 

6178 

6246 

"    Aug.  16 

43- 1 

+07 

4i-7 

G,G. 

-0-7 

6i85 

6238 

♦•      »»     29 

4i'5 

-.0'9 

1 

6aa3 
•* 

6289 
•1 

«    Sept.   1 
»•       -      9 

f,\ 

408 

-1-6 

4i-5j 
4i-7 

4i-6 

aG. 

-0-8J 

6289 

6322 

*•    Aug.  29 
"    SepU  7 

Stt 

43-5 

+1-1 

43-2^ 
44-3 

43-7 

G.  G. 

+1-3; 

1 

64o4 

6473 

"    Aug.  16 

4i-2i 
4i-2. 

4i-2 

" 

w 

"    Sept.  9 

— i*a 

6427 

6470 

-    Aug.  20 

u     II    ,6 

43-8 

+1-4 

i 

6520 

6556 

43-61 

45-4 

44-3) 

4i-9 

[42.7 

1 

1 

u 

<t 

..     u    29 

44-4 

+a*o 

43-7 

R.  B. 

+0-3 

M 

11 

"    Sept   I 

42-6 

1 

6583 

6637 
It 

'*    Aug.  16 
"    Sept.  9 

42-4 
44-8 

43-6 

+1-2 

42-3 
44-7 

43*5 

G.B. 

1 
+1-1 

6623 

6648 

<i       II       J 

4I•0^ 

43-2 
4ro 

4i'9 

'  42-6 

«* 

II 

II        .1      25 

4i-7 

-0-7 

44-0 

G.  G. 

+0-2 

u 

If 

"    Oct    4 

4i-9 

6662 

6744 

«    Sept.  7 

43-2 

+08 

43-7 

G.  B. 

+i-3| 

6674 

6712 
II 

"    Aug.  29 
«    Sept.  9 
"    Aug.  16 
"   Sept  16* 

5o-i   ( 

[5o-8] 

+[8.41 

43-7 
42-3^ 

43-0 

G.  R. 

+0.6 

6690 

6748 

4a-5Y 
42-5$ 

42-5 

+01 

420^ 
420 

42-0 

G.  B. 

1 
-0-4 

6709 

6737 

II      f.       I 

4i-6 

-0-8 

673T 

&765 

"    Oct    4 

44-5 

+2-1 

6741 

6784 

«l 

"    Aug.  29 
"    Sept  9 
II      II     a§ 

[38-5] ) 

:3rojl 

[37-8] 

-[4-6] 

43-8] 
42-3  < 

43-0 

R.R. 

+0-6 

6779 

6849 

4i-5 

-o'9 

4a-2 

G.  R 

-0-2 

6799 

685i 

t0 

1.             «             y 

•*    Oct     7 

4Til 
4i'i 

4r6 

-0-6 

68^7 

6867 

"    Aug.  29 

43-2- 

43-41 

It 
U 

<l 
II 

«    Sept  0 
"    Oct    3 

43- 1  . 
434 

43i 

+0-7 

43-3 
43-5 

.  43-3 

aR. 

+09 

n 

M 

II      II      4 

42-8J 

42-9J 

6858 

6930 

•*    Sept  I 
*«    Oct    6 

42-4 
43-6! 

42-5 

+01 

6893 

6^36 

"    Sept  7 
«      II     26 

42-7; 
42*6' 

42-7 

+0-3 

41-2  5 
4i-2^ 

4i-2 

G.  B. 

-la 

6926 

(* 

695a 

"    Aug.  29 
•^    Oct    4 

4v4l 
4i*a 

41-3 

-11 

4i-6 
4i-4^ 

|4.-5 

G.  B. 

-0-9 

6932 

6975 

II      u      3 

42-7 

+o3 

42-4 

R.  B. 

ool 

6937 

6965 

fi      f.      7 

45-3 

+2-9 

43-2 

G.  G. 

+0-81 
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Nomber  of  each 
»tu  ID  a  A.  C. 

Date  of  obfemttioa 

UtbyB.  AC. 

J 

Lftt  by  other 

Name  of 
catalogue. 

J 

4i«  18' 

41**  18' 

6965 

6997 

1859,  Sept  I 

42"6 

j    43''-5 

42"-2  I  i 

u 

•» 

u           «           9 

44-0 

+ri 

43  6 143"- 1 

G.  B. 

+0-7 

m 

<f 

•*    Oct    7 

43  -8 

43-4) 

S? 

7029 
7032 

«    Sept  7 
"      "    26 

-i5-4 
444 

+3o 
+20 

44-6 

B.G. 

+2-2 

6906 
7037 

7041 
7107 

"    Oct    3 
"    Aug.  20 
•'    Oct    3 

408 

-1-6 
-I  5 

4o-3 

RG. 

-21 

7o4i 

71 14 

-26 

7067 

7i53 

"    Sept  7 

4o'5 

-.1-9 

7088 

7124 

4« 

*•    Oct    4 

4o3 
3991 

40-I 

-2-3 

g:SI  3,6 

G.B. 

-a-8 

7119 

7174 

*'    Sept  9 

40-7 

-1-7 

7246 

M 

7281 

;;    ;;    7 

42-4  i 
43-6 

43-0 

+06 

1i;i  ^- 

B.G. 

+0-7 

7253 

73i3 

42-7 

+0-3 

. «     ^^'9 

G.& 

+0-5 

7377 

7437 

-      "     9 

43-1 

43-8  J 

t< 

ct 

••    Oct    4 

421 

^     42-6 

+0r2 

42-71  43-3 

G.B. 

+09 

U 

<4 

u        u        7 

4a-7 

434) 

7437 

7476 

"    Sept  9 

420 

M 

W 

"  Oct   4 

4^-7 

•     4a-6 

+0^2 

m 

«f 

'•       -      7 

43  0 

7554 

7593 

•'   Sept  26 

4o-3] 

u 

U 

"    Oct    3 

416 

« 

M 

"      «      4 

42-5 

4i-a 

-1*2 

M 

« 

«      -     7 

40-3J 

7607 

7642 

'58,  Nov.  22 

4oo 

-2-4 

40*8 

B.R. 

-r6 

7637 

7683 

'59.  Sept  26 

41-41 

42-7] 

M 

« 

"Oct    3 
••      «•      4 

4o3 
4ii 

•     40-7 

-1-7 

41-5 
42-4 

•  4a-o 

A.R 

-0-4 

U 

M 

..        u        7 

4<yoi 

41-3J 

7627 

7749 

••   Sept  26 

4o.o 

4r5l 

"    Oct    3 

-      «      4 

4o  I 
4o-3 

46-0 

-a-4 

^:?  ^-^ 

A.  6. 

-0-9 

tf 

(( 

-      -     7 

398J 

4I-2J 

7699 

7807 

'58,  Nov.  22 

401 

-a-3 

7777 

7800 

••      -    18 

4r6 

4i-5 

u 

(( 

•59.  Oct    4 

43-1 

•  49a 

-0-2 

43  0  •  42-1 

B.G. 

-o3 

It 

U 

"       ".     7 

420 

4i-o 
43-8  J 

7843 

7888 

'58,  Not.  i8 

490 

M 

u 

•*      "     22 

;4&7: 

•  148-1] 

+[5-7] 

4I-5J.  4a-9 

R.G. 

+0-5 

« 

if 

•5a  Oct    4 
•^  Sept  26 

:48-7: 

43-5) 

7856 

7902 

41-7 

-0-7 

4a-6 

R.G. 

+0-2 

796. 

M 

8o32 

'58.  Nov.  18 
'59.  Oct     4 

43-6  3 
43-4 

43-5 

+1-1 

U\  4-« 

ao. 

+0-2 

796a 

8023 

"      -     18 

43t 

+0-7 

426 

G.G. 

+0-2 

7994 

8023 

u 

a      .<      3 
"      "     18 

439 
43i 

1      43-5 

+1-1 

tn  4-5 

B.G. 

+0-1 

7990 

8169 

8i58 

•58,  Nov.   8 

43  6 

+1-2 

43-4 

G.A. 

+  fO 

8079 

-      •*     18 

44-2 

+1-8 

4»-9 

B.  R. 

+0-5 

8177 
•• 

8238 

u 

'59,  Oct  i3 
'*      "     18 

43o; 
4i-6 

4a-3 

-o-i 

g^i   4.7 

G.G. 

+0-3 

8aia 

8237 

'58.  Nov.  ,8 
-      «    22 

42-9; 
4a-9i 

4a-9 

+0-5 

g^l   43-4 

G.G. 

+10 

8982 

8324 

"      "     18 

4i-7 

-0-7 

8355 

8 

'59.  Dec.  3o 

45-5 

43i 

«Cyg. 

6i»  Cyg. 

^  *•  Oct  3  to  Nov. ) 
(     25,  20obe.     S 

4a-7 

+0-3 

42-5 

A.  A. 

+0-1 

7C.ph. 

mPhc. 

J "  Oct  3  to  Deo. ; 
<     24,  21  obfl.     ) 

4i-8 

+0-4 

4i-7 

A.  A. 

-0-7 
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If  we  divide  these  92  pairs  into  four  sets  of  23  each,  as  indi- 
cated in  the  table  by  the  lines  after  Nos.  5386,  6623,  and  7119, 
the  mean  of  each  set  respectively,  and  of  the  whole,  will  be  as 
follows :  column  1,  giving  the  number  of  the  set ;  col.  2,  the  num- 
ber of  results  of  pairs  in  the  set  by  B.  A.  C. ;  col.  8,  the  mean  of 
these  results ;  col.  4,  the  number  of  results  of  pairs  by  other  cat- 
alogues ;  col.  5,  the  mean  of  these;  col.  6,  the  number  of  results 
by  both  B.  A.  C.  and  other  catalogues  taken  together;  col.  7,  the 
mean  of  the  same ;  col.  8,  the  probable  error,  E,  of  this  mean ; 
col.  9,  the  probable  error,  H',  of  a  single  result  for  latitude. 


We  may  regard  41°  18'  42"41,  then,  as  a  close  approximation 
to  the  latitude  of  the  point  in  New  Haven,  where  the  observa- 
tions were  made,  the  probable  error  of  this  result,  as  given  by 
the  observations,  being  less  than  a  tenth  of  a  second.  In  taking 
the  arithmetical  mean  of  the  results  for  the  several  pairs,  we 
assume,  of  course,  for  each  of  these  results  equal  weights — 
no  discrimination  having  been  attempted  between  errors  of  ob- 
servation and  of  star-places,  or  between  diflTerent  catalogues. 
Such  discrimination,  however,  in  so  large  a  number  of  independ- 
ent pairs,  would  not  have  materially  changed  the  result. 

It  will  be  seen,  from  the  above  table,  that  any  one  of  the  four 
sets  would  have  given  a  latitude  almost  identical  with  the  mean 
of  the  whole — ^in  no  case  diflFering  from  it  so  much  as  a  tenth 
of  a  second,  or  ten  feet  on  the  earth's  surface.  That  this  ex- 
tremely close  accordance,  however,  of  results  from  sets  composed 
of  so  few  pairs,  is  in  a  measure  accidental,  may  be  inferred  from 
the  larger  probable  errors  of  these  results  as  given  in  column  E, 
Had  there  been  three  sets,  instead  of  four,  the  differences  would 
have  been  somewhat  greater,  though  still  not  exceeding  a  few 
tenths  of  a  second. 

The  probable  error  of  a  single  result  for  latitude,  as  given  in 
the  last  column,  (about  nine-tenths  of  a  second  on  an  average), 
includes,  it  will  be  understood,  the  accidental  error  of  observa- 
tion, (depending  on  observer,  instrument,  state  of  the  atmos- 
phere, etc.),  together  with  the  error  of  the  stars'  places,  as  given  in 
the  catalogues.    The  experience  of  the  observers  of  the  Coast 
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Survey  with  the  zenith  telescope,  as  stated  by  the  superintendent, 
shows  that  usually  the  latter  error  very  much  exceeds  the  former, 
or  that  the  catalogues  are  less  reliable  thau  the  instruments.  The 
same  is  apparent  from  our  own  results.  While  the  probable 
error  of  a  single  result  (including  both  error  of  observation  and 
of  catalogue)  amounts,  on  an  average  to  it  0"'88,  the  probable 
error  of  observation,  as  distinct  from  that  of  catalogue,  is  found 
by  comparing  the  repetitions  on  the  same  pairs  in  our  first  table, 
to  be  only  db0"'48.  A  similar  value  of  this  error  is  given  by 
a  comparison  of  the  longer  series  of  repetitions  on  the  last  two 
pairs  of  that  table  («  and  61  *  Cygni,  y  Cephei  and  w  Piscium)  as 
given  below.  Twenty  observations  were  taken  of  the  former 
pair,  and  twenty-one  of  the  latter.  The  star-places  used  are 
those  of  the  English  Nautical  Almanac.  • 


DiOeofObiL 

a  Cygni  and  6Ii 
Cygni. 

^ 

DateofObs. 

7  Cephei  snd 
u  Pitcium. 

A 

1859L 

'58,  Not.  8 

4i°  i8'4i"-2 

— o^'.S 

Oct.    3 

4i«  18'  4a"-9 

+o"-4 

II 

4i   -4 

~o  -3 

4 

7 

42     "O 

4i    -9 

—0  -5 
—0  -7 

•59,  Oct  i5 
18 

42  -4 
42    I 

4-0  -7 
+0  -4 

10 

4i   -9 

—0  -7 

21 

4i   -3 

-^  '4 

II 

43   -7 

-hi    -2 

27 

43  -2 

+1  -5 

i5 

4i    -8 

-0  -8 

29 

40  -8 

-fo  -3 

i8 

4a   -7 

+0    -2 

Not.   I 

42    '0 

ai 

42   -3 

—0    '2 

3 

4i  -4 

-I   -3 

23 

42   '9 

+0  -3 

i4 

43  -3 

-fi   -6 

25 

42   -2 

-0  -4 

i5 

4o  -6 

-hi    I 

28 

43   -6 

-fi   -o 

23 

42  -4 

+0  -6 

29 

42   -8 

-fO    -2 

28 

4i   -7 

0  -o 

Kov.   2 

42   -8 

-fO    -2 

Dec    8 

43    0 

-hi   -3 

3 

43   -4 

-f-O    '5 

10 

40   -2 

-I   -5 

4 

43    0 

12 

4i   -6 

—0    -T 

9 

43    -2 

H-o   -7 

i5 

4i   -0 

—0  '7 

i4 

43   -o 

+0  -4 

16 

4i  -9 

+0    -2 

•      17 

4i    -7 

zi:i 

21 

41  -2 

lo  -5 

It 

42    -0 

23 

4i  -6 

— 0    •! 

4i    -3 

—  I     '2 

a4 

4.   -9 

+0    -2 

Mean    4 

I  18    42-55        ±o"-io 

Mean 

4i     18    41-73    ±0"I2 

Prob.  Er 

.  of  single  result  -f  0  -47 

±0  -55 

We  have,  then,  for  the  probable  accidental  error  oi  obaervaiionj 
from  the  repetitions  on  the  same  pairs  in  our  first  table,  db0"'48 ; 
from  a  and  61' Cygni,  db0"-47;  from  y  Cephei  and  » Piscium, 
0"-55;  from  all  these  combined,  db0"*60.  This  compared  with  the 
average  i)robable  error  of  a  single  result  for  latituae,  dbO^'-SS,  in 
which  it  is  included,  gives  for  the  probable  error  depending  on 
the  catalogues  used,  zfc0"-72.  The  relative  accuracy,  therefore, 
of  instrument  and  catalogues,  in  the  present  case,  may  be  repre- 
sented approximatelv  by  the  ratio  of  5  to  7.  That  the  Twelve 
Year  and  other  catalogues  used  are,  on  the  whole,  more  accurate 
than  that  of  the  British  Association,  appears  from  the  values  of 
Bf  in  the  last  line  of  the  table  on  page  68 ;  viz.  dbO"-97  for  B.  A.  C, 
and  d=0"-80  for  the  other  catalogues ;  although  in  the  column  for 
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the  latter,  as  may  be  noticed,  many  of  the  positions  for  one  of  the 
stars  of  a  pair,  are  also  from  B.  A.  G.  If  we  separate  from  these 
values  the  probable  error  of  obseryation,  d=0"-50,  before  stated, 
we  shall  have  for  error  depending  on  the  catalogues,  dr0"'82  for 
B.  A.  C,  and  ±0"-68  for  the  othcm  This  result  accords  well 
with  the  remark  of  Prof.  Bache,  in  a  paper  published  in  the 
12th  volume  of  the  Proceedings  of  the  American  Association, 
that  "the  probable  error  of  the  result  by  a  single  pair  of  stars 
as  depending  on  the  catalogue  errors  of  the  stars'  places,  will 
range  from  d=0-"60  to  d=l-"00." 

In  the  same  paper  it  is  stated  also,  that  "  a  probable  error  in 
observing  of  from  d=0"*25  to  d=0"*80  may  be  expected  for  one 
observation,  according  to  the  size  and  quality  of  the  instrument 
and  the  ability  of  the  observer."  The  average  value  of  this 
error  for  some  800  pairs  of  stars,  observed  with  the  excellent  in- 
struments and  by  the  experienced  observers  of  the  Coast  Survey, 
is,  according  to  the  same  pa^er,  di0"'47 — ^ranging  from  zfc0""25 
to  d=l"'14.  The  value  of  the  corresponding  quantity  in  our 
own  results,  is,  as  we  have  seen,  db0"-50,  ranging  from  d=0""47 
to  d=0"'55.  A  considerable  portion  of  this  is  due.  doubtless,  to 
the  want  of  suf&cient  sensitiveness  in  the  alidade  level  of  the 
instrument;  the  run  of  which,  as  before  stated,  is  only  one 
thirteenth  of  an  inch  for  5'^,  smaller  portions  of  the  scale  than 
this  being  measured  by  the  eye.  This  level,  we  may  remark, 
was  intended  originally  only  to  be  used  in  the  ordinary  way,  in 
connection  with  the  graduated  circle,  and  is  sufficiently  sensitive 
for  that  purpose ;  but  not  enough  so  to  correspond,  in  point  of  ac- 
curacy, with  the  micrometer,*  or  for  the  delicacy  required  in  ob- 
servations for  latitude  with  the  zenith  telescope.  The  use  of  the 
instrument  for  such  observations  was  wholly  an  after  thought, 
and  no  change  was  made  to  adapt  it  to  its  new  functions.  It  is 
of  smaller  size  alpo  than  the  zenith  telescopes  of  the  Coast  Sur- 
vey, and  it  may  be  proper  to  add,  that,  being  of  the  observer's 
own  make,  and  a  first  attempt  of  the  kind,  some  allowance  is 
due  in  a  comparison  of  its  results  with  those  of  more  finished 
instruments  in  the  hands  of  trained  observers. 

In  order  to  compare  the  latitude,  thus  determined  astronomi- 
cally, with  the  geodetical  determination  of  the  Coast  Survey,  a 
survey  was  made  with  theodolite  and  chain  connecting  the  wri- 
ter's observatory  with  three  points  in  the  city,  the  positions  of 
which  are  given  in  the  Coast  Survey  Eeport  for  1851,  viz., 
"Brewster's  Factory  Cupola"  at  the  foot  of  Wooster  street^ 
"Episcopal  church,"  which  means  the  west  spire  of  St  Pad's, 

*  Sixty  PQOceieire  biaections  of  Polaris,  near  cttlmination,  "with  the  micrometer 
wire,  ffave  fur  probable  error  of  a  tingle  Inaeciion,  ±0"*80 ;  which  wonld  make  Uie 
probable  error  of  a  single  reenlt  for  tetiUide  (iaTolving  two  bisectioiia)  tm  depend- 
ing on  tha  micrometer  alone,  ±0'''21. 
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and  "  College  Spire,"  which  is  that  of  the  Lyceum,  or  middle 
spire.    The  results  are  as  follows. 


ObteiratoTj  of  the  writer, 

LaL  by  Talcott's 

method. 

41<>18'42"-4l 

8-29 

7-62 

22.86 

23-90 

26*49 

By  Coait  Surrey. 

41*  18'  7"-10 
11*82 

27-74 

Diir. 

Factorj  Cupola,  East  Street, 

8  "'81 

St,  Ptol*s  Churoh,  W.Spire, 

8-fin 

CoUege  ObeerTOtory,  ( Atben.  Tower), . . . 
••  OoU<«e  Spire,"  (Lyoenm), 

8'84 

Chapel  Spire, 

Mean  ezoeas  of  geodetic  over  astronomical  lat  8"'82. 

It  may  be  added  that  a  series  of  observations  made  in  1850, 
with  an  excellent  Pistor  and  Martins'  Patent  Sextant,  on  north* 
ern  and  southern  stars,  and  also  a  series  of  observations  made 
in  1868,  in  the  usual  way,  with  the  circle  of  the  Transit  instru- 
ment before  described,  on  Polaris  and  other  stars,  both  direct 
and  by  reflection,  and  in  reversed  positions  of  the  instrument, 
gave  results  differing  but  about  half  a  second  from  the  above 
determinations,  the  K>rmer  minus,  the  latter  plus. 

The  differences  among  results  for  latitude,  depending  on  dif- 
ferences of  catalogues,  are  often  considerable,  even  when  the 
best  authorities  only  are  trusted;  as  will  be  seen  by  comparing 
the  mean  results,  given  below,  of  the  observations  on  a  and  61  ^  '* 
^JS^h  ai^d  K  Cephei  and  «  Piscium,  according  as  the  declinations 
are  taken  from  the  several  catalogues  named. 


Englisli  Nautical  Alnumae, . 
Twelre  Year  Catalogue,. . 

R  A.C 

Oreenwidi,  1850 

Washington,  1846-1860, . . . 

Baddiffe,  1866,  '67, 

Bradley, 

Piassi, 

Aigelander, 

liidler, 


a  and  61^ 

yCephei, 

41®  18^l2"*6 

u  PStcium. 

41®  18'4l"*7 

42-6 

41-4 

42-7 

41*8 

42-8 

41*6 

42*7 

41.9 

40*8 

40-7 

411 

41*8 

41*4 

It  will  be  noticed,  also,  in  respect  to  these  two  pairs,  that  there 
is  a  greater  difference  between  their  respective  mean  results, 
than  we  should  expect  from  well  determined  nautical  almanac 
stars.  This  difference  between  the  means  of  the  twenty  and 
twenty  one  observations  respectively  on  the  two  pairs,  using  the 
nauti^  almanac  declinations,  amounts  to  0"*8,  an  amount  dif- 
ficult to  attribute  to  any  errors  of  instrument  or  of  observation, 
and  equally  difficult,  perhaps,  to  ascribe  to  errors  of  stars'  places, 
especially  as  the  several  catalogues  so  well  agree  with  each  other. 
From  whatever  source  it  may  arise,  it  seems  to  be  constant,  and 
will  receive  further  investigation. 
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Art.  VIII. — On  Fixing  Magnetic  Phantoms;  by  Pro£  J. 
NiCKii:s. 

The  name  phantom  was  given  by  M.  de  Haldat*  to  the  fig- 
ures which  are  obtained  when  iron  filings  are  thrown  upon  a 
sheet  of  paper  or  a  pane  of  glass  placed  over  a  magnet  This 
physicist  fixed  these  images  by  producing  them  upon  a  sheet  of 
paper  coated  with  starch  or  prepared  with  gelatine. 

This  process  certainly  enables  us  to  obtain  the  general  form 
of  the  pnantoms,  but  all  physicists  can  see  that  it  suppresses  the 
details.  I  was  more  particularly  struck  with  this  fact  on  a  recent 
occasion,  where  I  sought  to  fix  the  phantoms  of  some  new  elec- 
tro-magnetic combinations ;  I  therefore  propose  another  method, 
which  is  here  briefly  given;  it  is  very  simple  and  succeeds 
perfectly.  The  paper  upon  which  the  phantoms  are  to  be 
fixed  is  "waxed''  paper.  A  sheet  of  this  is  placed  over  the 
poles  of  the  magnet  in  question,  and  kept  in  a  horizontal  posi- 
tion by  means  of  a  screen  placed  between  the  paper  and  the 
magnet.  Then  proceeding  in  the  usual  manner,  when  the  image 
is  fully  developed,  a  hot  brick  is  held  above  it,  or  the  warm  lid 
of  a  crucible,  which  is  preferable  because  it  is  lirfiter,  and  easily- 
managed  with  the  tongs.  They  must  not  touch  the  paper,  but 
only  be  brought  within  the  distance  necessary  to  fuse  the  wax. 
As  soon  as  this  happens,  which  is  easily  perceived  by  the  glisten- 
ing appearance  produced,  the  brick  is  withdrawn.  Meanwhile 
the  current  does  not  cease  its  activity,  nor  the  filings  lose  their 
arrangement,  in  which  position  the  whole  solidifies  so  well  that 
the  fixed  image  does  not  at  all  differ  firom  the  phantom  of  the 
m^net  in  activity. 

This  result  is  explained  as  follows.  By  capillarity  the  melted 
wax  penetrates  the  masses  of  filings,  verjr  much  as  water  pene- 
trates a  heap  of  sand ;  the  heat  of  the  brick  facilitates  this,  by 
preventing  the  solidification  of  the  wax,  and  as  the  temperature 
IS  not  sufficiently  elevated  to  sensibly  affect  the  magnetism  de- 
veloped, the  phantom,  afi^er  the  solidification,  and  in  the  most 
minute  details,  preserves  the  same  arrangement  which  the  iron 
filings  had,  while  they  were  free  to  obey  the  action  of  the  magnet 

A  condition  indispensable  to  success,  is,  that  the  stratum  of 
wax  has  a  sensible  thickness,  so  that  it  may  suffice  for  the  ag- 
glomerations, since  these  absorb  melted  fatty  matter,  even  to 
saturation.  That  this  force  of  absorption  is  very  energetically 
exercised,  mav  be  perceived  after  the  cooling,  smce  the  paper 
about  the  agglomerations  is  deprived  of  wax,  and  differs  thus  in 
appearance  from  those  parts  where  capillarity  has  not  been  exer- 
cised.   It  is  therefore  possible  to  preserve  to  the  phantoms  the 

•  Memoir  before  the  Academy  of  StanisUw,  p.  4S,  lor  the  jew  1889—1840. 

Digitized  by  VjOOQIC 


X.  Lesqnereux  on  the  Coal  Formations  of  N.  America.     63 

relief  which  has  before  been  sought  in  vain,  and  what  will  be  still 
more  useful,  to  give  permanence  to  the  sort  of  molecular  arrange- 
ment which  the  filings  take,  when  exposed  to  magnetic  iDfluence. 
Instruction  can  hardly  fail  to  be  derived  from  the  use  of  these 
means,  by  aid  of  which  it  will  be  possible  to  study  the  figures 
more  advantageously,  which  are,  in  some  sense,  the  visible  ex- 
pression of  the  force  animating  bodies  endued  with  polarity  de- 
veloped by  magnetism.* 

Naocj,  lifiich,  1860. 


Art.  IX. — On  some  Questions  concerning  the  Coal  Formations 
of  North  America;  by  Leo  Lesquereux.  Continued  Jfrom 
Vol.  xxviii,  p.  21. 

Geographical  DistrUmtion  of  the  Coal  Flora, 

To  follow  the  plan  exposed  in  the  first  part  of  this  memoir 
(Silliman's  Joumd,  No.  82,  July,  1859,  p.  21)  I  should  have  to 
examine  now  the  nature  of  the  coal-flora,  that  is,  the  anatomical 
and  chemical  constitution  of  the  coal  plants,  first  comparing  be- 
tween themselves  the  groups  of  species  of  plants  from  which 
the  matter  of  the  coal  is  a  compound,  and  then  examining  how 
this  vegetation  is  related  to  the  plants  living  at  this  epoch.  The 
distribution  of  the  coal  plants,  either  geographical  or  stratigraph- 
ical,  is  a  question  accessory  to  the  former.  Nevertheless,  it  has 
become  now.of  a  greater  importance,  since  it  touches  upon  a  prob- 
lem which  is  at  present  discussed  by  the  authority  of  the  highest 
scientific  names.  I  allude  to  the  theory  of  the  origin  of  species 
by  Mr.  Darwin.  It  evidently  concerns  the  great  problem  of  the 
inmost  nature  of  man,  and  thus  forces  every  naturalist  to  seek, 
in  the  sum  of  facts  gathered  up  by  his  researches,  either  con- 
firmatory or  contradictory  evidence  of  views  which  cannot  but 
preoccupy  his  mind.  Thus  it  is  apparently  advisable  to  change 
the  order  of  examination  of  the  flora  of  the  coal  measures  of 
North  America,  studying  it  now  in  its  stratigraphical  and  geo- 
graphical distribution,  and  leaving  for  another  opportunity  the 
discussion  concerning  the  nature  of  its  vegetation  and  the  spe- 
cific and  generic  value  of  its  representatives. 

*  This  note  is  extracted  from  a  work  now  in  press  and  which  will  soon  appear, 
entitled,  JSUctro-magnetM  and  Magnetic  adhetion,  and  aocordlngly  treats  of  electro- 
magnets  and  their  application  to  locomotion  upon  railways,  with  the  design  of  in- 
creasing the  adhesion  of  locomotive  engines.  To  the  experiments  which  we  made 
public  in  1853  (y.  this  Jour.,  [2],  yoL  xvi,  p.  837),  we  shall  add  new  ones  which  allow 
us  to  expect  a  speedy  solution  of  this  problem,  so  important  to  railroads. 

In  regard  to  electro-magnets,  we  will  only  say  at  present,  that  we  shaU  mention 
a  great  number  of  new  species,  which  have  compelled  us  to  inyent  a  new  classifica- 
tion and  a  nomenclature  based  upon  the  principles  of  the  natural  method.  We 
hare  also  to  make  known  a  great  number  of  new  facts  respecting  the  laws  and 
properties  of  electro>magnets,  to  say  nothing  of  what  we  wrote  upon  this  point  in 
1863  (▼.  Am.  Jour.,  [2]  vol  zr,  p.  881,  and  vol.  zx,  p.  100).  j.  zf. 
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I  shall  not  attempt  in  any  way  either  an  exposition  or  a  criti- 
cal examination  of  the  views  of  the  celebrated  English  author. 
This  task  has  already  been  admirably  fulfilled  in  a  former 
number  of  this  Journal.''^  I  shall  merely  expose  the  facts  that 
appear  surely  ascertained  by  a  long  and  careful  exploration  of 
the  coal-fields  of  North  America,  leaving  the  naturalist-philoso- 
pher to  take  from  these  facts  any  conclusion  that  may  appear 
just  to  him.  It  is  a  mite  only.  But  the  monuments  of  hu- 
manity, like  the  mountains  of  limestone,  are  built  by  the  slow 
accumulation  of  minute  remains. 

The  botanical  palaeontology  of  the  coal-period  and  the  succes- 
sion and  variation  of  species  in  the  different  strata  of  the  coal- 
measures,  cannot  be  studied  with  more  advantage  and  with  more 
chances  of  reliability  than  in  the  coal-fields  of  the  United  States, 
Their  immense  area,  the  uniformity  of  their  generally  unbroken 
stratification,  the  facility  of  ascertaining  in  many  localities  the 
order  of  this  stratification,  the  numerous  exposures  of  coal  banks, 
not  limited  to  a  particular  district,  but  opened  and  worked  now 
at  distant  points  over  the  whole  area  of  the  coal-fields ;  all  this 
affords  to  a  systematic  exploration  such  advantages  as  cannot  be 
found  in  any  other  country  of  the  world. 

Moreover,  my  explorations  of  the  coal-fields  of  North  America 
have  been  favored  by  peculiar  circumstances.  Connected  at  dif 
ferent  times,  during  ten  years,  with  the  geological  surveys  of  the 
states  of  Pennsylvania,  Kentucky,  Indiana,  Arkansas  and  Illi- 
nois ;  called  to  survey  for  companson  the  coal-fields  of  Ohio  and 
part  of  those  of  Virginia ;  constantly  limiting  my  researches  to 
botanical  palaeontology,  I  have  thus,  I  suppose,  collected  on  the 
distribution  of  the  coal-plants  .in  North  America,  more  materials 
and  more  reliable  accounts  than  geologists  may  be  able  to  get  at 
for  a  long  time  to  come. 

The  first  important  question  in  regard  to  the  coal-plants  of 
America  is :  what  is  their  relation  of  forms  with  the  plants  of 
the  same  formation  in  Europe?  The  comparison  of  the  coal 
flora  of  both  continents  has  never  been  made  except  on  few  and 
insufficient  data.f 

Except  two,  all  the  genera  of  fossil  plants  of  the  coal-fields  of 
America  are  represented  in  Europe.  One  of  them  is  the  remark- 
able WhiUleseya  elegans  of  Dr.  Newbury,  a  flabellate,  apparently 
short  pedicillate,  cuneiform-oval  and  truncate  leaf,  found  hitherto 
always  detached  from  the  stem.  It  evidently  differs  from  the 
genus  Q/cfopfem  by  its  simple  straight  nervation  and  by  its  up- 

•  Vol.  xxix,  p.  1. 

f  I  hare  attempted  it  fbnneriy,  in  mj  pnlicontological  report  of  the  Oeolp^eal 
State  Survey  of  Penn.,  delivered  January  Ist,  1864,  but  only  published  five  yean 
afterwards.  As  I  have  been  denied  the  privilege  of  reviewing  and  correcting  ray 
]nanu9cript  before  its  publication,  I  cannot  consider  myself  accountable  fur  the  er* 
ton,  and  especially  for  the  deficiency  of  conclusive  data,  which  may  be  found  in  it. 
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per  margin  being  horizontally  truncate  and  regularly  wavy-den- 
ticulate by  the  percurrent  and  slightly  emerging  nerves.  The 
typical  affinity  of  this  plant  is  unknown.  It  is  perhaps  more  re- 
lated to  Cbrdaiies  or  even  to  Salisbv/rta  than  to  a  fern. 

The  second  genus  peculiar  to  the  American  coal-flora  is  my 
jSoolopendritea,  represented,  like  the  former,  by  a  single  species ; 
Scolopendrites  deiitaia  Lsqx.,  of  which  fragments  only  have  been 
found.  The  name  has  no  relation  to  the  nervation  of  the  leaf, 
but  to  its  outline.  This  leaf  is  apparentlv  five  to  six  inches 
long,  more  than  an  inch  broad,  lanceolate,  deeply  cut  by  obtuse 
somewhat  regular  teeth  and  marked  by  a  few  very  thin  distant 
nervules,  emerging  from  a  narrow  medial  nerve  in  an  acute  angle, 
scarcely  arched  and  forking  twice.  Both  these  genera  represent 
peculiar  types  to  which  no  form  of  the  European  coal-flora  can 
be  compared.  I  could  also  mention  as  a  peculiar  type  of  our 
coal-flora  Orematopieria  Pennsylvanica  Lsqx.,  a  thick  stem  or 
branch,  on  both  sides  of  which  short,  lanceolate,  obtuse,  thick 
leaflets,  without  any  trace  of  nervation,  are  pinnately  attached. 
The  single  specimen  which  I  have  found  of  this  plant  was  not 
well  preserved  enough,  and  it  would  be  unsafe  to  consider  the 
species  which  it  represents  as  having  been  seen  in  its  true  form 
and  full  development. 

If  we  admit  the  generic  distribution  of  the  fossil  plants  of  the 
coal,  as  it  has  been  established  by  Brongniart  in  his  Tableau 
des  Genres,  (certainly  the  best  that  has  been  attempted  either 
before  or  after  him)  all  the  European  genera,  even  the  undefined 
genus  Aphkbia,  (Sterbg.)  have  representative  species  in  the  coal- 
fields of  America.  From  the  nomenclature  of  Gdppert  and 
Corda,  a  few  European  genera,  it  is  true,  are  hitherto  without 
representative  species  in  our  coal-fields.  But  these  genera,  es- 
taolished  on  the  form  and  the  position  of  fructification,  always 
very  difficult  to  identify  from  even  the  best  preserved  specimens 
of  fossil  ferns,  may  be  represented  by  some  species  of  our  JSphe- 
nopteridecB  and  Pecopierideoe.  These  genera,  viz.,  Rhodea  Sternb., 
Trichomanites  Gopp.,  Steffensia  Gopp.,  Beinertia  Gopp.,  Diphxitea 
Gopp.,  Woodwartiies  Gopp.,  are  no  peculiar  types.  Thus,  consid- 
ering their  generic  distribution,  the  coal-plants  of  Europe  and  of 
North  America  show  very  little  difference  indeed.  But  in  ex- 
amining the  species  separately  and  comparing  them  on  both 
sides  of  the  Atlantic,  the  number  of  forms  peculiar  to  America 
appears  much  larger  than  it  was  at  first  supposed,  and  thus  the 
vegetation  of  our  continent,  at  the  epoch  of  the  coal  formation 
and  considered  in  its  whole,  is  far  more  different  than  it  has  been 
supposed  heretofore. 

It  would  be  too  long  and  tedious,  perhaps,  to  take  one  by  one 
and  compare  all  the  American  species  with  those  of  Europe, 

0ECOND  SERIES,  Vol.  ZXX,  No.  88.-JULY.,  1860. 
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mentioning  the  identity,  the  relation,  or  the  difference  of  each  of 
them.  I  will  therefore  give  in  a  table  the  number  of  species 
of  each  genus,  belonging  either  to  North  America  or  to  Europe, 
or  common  to  both  continents,  and  complete  this  general  view 
by  a  few  remarks  on  some  of  the  species,  apparently  the  most 
interesting,  by  predominance  of  number,  of  typical  form  or  by 
a  peculiar  distribution. 


Genen  of  Coal  plaatH. 

Spades  peculiar  Speelea  peculiar 
to  America.*         to  Bo  rope. 

Specie*  eommoa 
to  both. 

1.  Noeggerathitt  Sternb., 

3+2* 

5 

1 

2.  (>clopteria  Brgt, 

3.  jNephropteris  Brgt, 

1 
5 

2 

4 

2 

4 

5.  Neuropteris  Brgt, 

18  +  1* 

16 

12 

6.  Odontopteria  Brfft, 

7.  Dictyopteris  Gutb., 

4  +  1* 

6 

3 

1 

1 

0 

8.  Sphenopteris  Brgt, 

9.  Hymenopbyllites  GSpp., 
10.  Rhodea  Sternb., 

10  +  9* 
6 

41 
10 

12 
2 

0 

1 

0 

11.  Trichomanites  Gdpp., 

0 

4 

0 

12.  Steffensia  Gopp., 

0 

1 

0 

13.  Beinertia  G5pp., 

0 

1 

0 

13.  Diplaxites  Gopp., 

0 

2 

0 

14.  Woodwartitefl  GSpp., 

0 

2 

0 

16,  Alethopteris  Sternb,, 

9+2* 

20 

9 

16.  Callipteris  Brgt, 

2 

1 

1 

17.  Tecopteria  Brgt, 

12+4* 

49 

12 

18.  Aphlebia  Sternb., 

0 

6 

1 

19.  Oaulopteris  Brgt, 

4 

4 

0 

20.  Psaronius  Brgt, 

10 

6 

0 

21.  Crematopteris  Schp., 

1 

0 

0 

22.  Scolopendrites  Lsqx., 

1 

0 

0 

23.  Whittleseya  Newb., 

1 

0 

0 

24.  Cordaites  Ung., 

1 

0 

2 

25.  Diplothegium  Corda, 

0 

0 

1 

26.  Stigmaria  Brgt, 

5 

2 

5 

27.  Sigillaria  Brgt, 

12  +  9* 

37 

17 

28.  Syrigodendron  Brgt., 

O  +  l* 

0 

2 

29.  Diploxylon  Corda, 

0 

0 

1 

30.  Lepidodendron  Brgt, 

14 

10 

11 

31.  Ulodendron  Rhode, 

0 

4 

2 

32.  Megaphytum  Artis, 

1  +  1* 

4 

0 

33.  Knorria  Sternb., 

2+2* 

1 

2 

34.  Halonia  LI.  <fe  Hutt, 

0 

2 

1 

35.  Lepidophyllum  Brgt, 

7 

2 

4 

36.  Lepidostrobus  Brgt, 

? 

1 

2 

*  In  thia  enumeration,  I  ootint  the  species  niuned  as  new  ones  in  a  cataloga« 
nnblisbed  in  186S  by  Dr.  Newberry  (Nos.  8tb  and  9th  of  the  Annals  of  Science  of 
Cleveland).  As  the  species  have  not  been  described  and  did  not  come  under  my  ex- 
amination, they  are  still  doubtfol  and  separately  marked  by  a  *. 
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Geoera  of  Coal  plaots. 

Speclea  peculiar 
to  America. 

Species  peculiar 
to  Europe. 

species  ccfoi* 
mon  to  both. 

87.  Cardiocarpon  Brgt, 
38.  Trigonocarpum  Brgt, 

2- 

h6* 

6 

0 

3- 

'K 

6 

5 

30.  Rhabdocaipos  G5pp.<feBrgt., 
40.  Oarpolithes  Sterab., 

1- 

-^! 

6 

1 

12- 

hi* 

62 

6 

41.  Selaginites  Brgt., 

0 

1 

0 

42.  Lycopodites  Brgt, 

1 

12 

0 

48.  Lomatophloios  Oorda, 

1 

0 

1 

44.  Lepidophloios  Sternb., 

0 

0 

1 

45.  Bothrodendron  Gdpp^ 

0 

1 

0 

46.  Cjcadloidea  Buckl., 

0 

1 

0 

47.  Calamites  Suck., 

2 

6 

11 

48.  Bornia  Sternb.  &  Gopp., 

1 

1 

0 

49.  Equisetites  Sterob., 

0 

2 

1 

60.  Asterophyllites  Brgt., 

6 

8 

7 

61.  Annularia  Sternb., 

0 

0 

6 

62.  Sphenophyllum  Brgt., 

2  +  3* 

3 

3 

Noeggerathia  Sternb. — Two  of  the  American  species  are  closeljr 
related  to  N.  obliqua  Gopp.  A  third,  N.  Bocksiana  Lsqx.,  which 
I  referred  to  Ouclopiens  Jaocksiana  Gopp.,  from  the  exact  likeness 
of  its  terminal  leaflet  with  the  separate  and  only  leaf  on  which 
the  author  has  established  his  species,  is  evidently  referable  to 
the  genus  Adianiiks  Gopp.  The  two  species  of  true  Noeggerathia 
belong  to  the  Old  Rea  Sandstone  of  Pennsylvania;  the  third 
found  at  the  base  of  the  millstone  grit  of  Pennsylvania  belongs 
by  its  typical  form  to  the  true  coal  measures. 

Nephropteria  Brgt — Cannot  be  separated  from  the  genus  Neu* 
ropteris,  since  it  represents  large,  mostly  rounded  and  deciduous 
leaflets  attached  around  the  stem  at  the  base  of  secondary  pinnsa 
of  some  Neuropteris,  Two  of  our  American  species,  viz.,  Neph* 
ropteris  fimbriaia  Lsqx.  and  Nephropieris  laciniata  Lsqx.  have  a 
^pical  character  which  has  never  been  seen  on  any  of  the  fossil 
ferns  of  Europe.  As  the  names  indicate,  both  these  beautiful 
species  of  leaves  are  fringed  and  laciniate  on  their  circumference* 
The  fringes  and  lacinia^  are  unequal  in  length  and  breadth,  flex- 
nous,  and  do  not  bear  any  likeness  to  the  straight  and  regular 
points  surrounding  the  fruit-bearing  leaves  of  some  ferns  of  our 
time. 

Neuropteris  Brgt. — Our  Neuropkris  hirsuia  Lsqx.  is,  probably 
at  least  the  equivalent  of  Neuropteris  cordaia,  N.  Schetucert,  N. 
angustifolia  and  N,  acutifolia,  species  of  M.  Brongniart.  A  pecu- 
liar character  of  this  species,  viz.,  the  long,  straight,  diffuse  nairs 
of  its  upper  surface  may  help  to  bring  together  the  numerous 
and  diverse  forms  of  its  leaflets,  which  are  generally  separated 
from  the  stem.  Mr.  Bunbury  had  already  remarked  and  men- 
tioned those  hairs.  I  have  not  been  able  to  detect  them  on  the 
few,  badly  preserved  specimens  of  the  European  Neuropteris  cot' 
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data  Brgt.  which  I  had  opportunity  to  examine.  It  may  be  also 
that  Neuropterts  smilacifolia  Sternb.,  N.  plicata  Sternb.,  H.  rotun- 
difolia  Brgt.,  ought  to  be  referred  as  varieties  to  Nearopieris  flexu- 
osa  Brgt.  Nevertheless,  we  have  these  same  scarcely  distinct 
species  with  just  the  same  characters  in  America.  They  are 
mostly  found  in  the  same  places  where  Neuropieris  flacuosa 
abounds.  Of  the  other  American  species  of  this  genus,  Neurop- 
teris  Clarksom  Lsqx.  is  closely  allied  to  Neuropteris  auriculcUa 
Brgt.,  and  Neuropteris  Desorii  Lsqx.,  to  Odontopteris  JReichiana 
Gutb.  But  Neuropteris  speciosa  Lsqx.,  N  rarinervis  Bunby.,  N. 
gibbosa  Lsqx.,  N.  undans  Lsqx.,  N  dentata  Lsqx.,  N  Morii  Lsqx. 
are  widely  different  from  any  European  species,  and  may  be  con- 
sidered as  true  American  forms  or  types.  Neuropteris  adiantites 
Lsqx.  should  perhaps  be  referred,  by  its  peculiar  nervation,  to 
the  genus  Sonopteris  of  M.  Ponsel. 

Odontopteris  Brgt. — I  have  counted  Odontopteris  Brardii  Brgt, 
among  the  species  belonging  to  both  continents,  on  the  authority 
of  M.  Unger,  who  indicates  it  at  Mauch-Chunk,  Pennsylvania. 
Nevertheless  I  doubt  of  the  identity  of  our  species  with  the  true 
0.  Brardii  Brgt.  The  smtill  specimen  which  I  formerly  referred 
to  it  belongs  to  another  species,  Odontopteris  crenulata  Brgt,  and 
I  would  rather  suppose  that  some  incomplete  specimen  of  Odon- 
topteris aiata  Lsqx.,  has  been  mistaken  for  the  true  0.  Brardii 
Brgt.  Our  species,  though  closely  related  to  the  European  form, 
evidently  diners  from  it  by  its  obtuse  leaflets,  and  by  the  position 
of  two  large,  opposite,  cuneate,  truncate  leaflets  attached  to  the 
rachis  just  below  the  base  of  the  pinnae. — Odontopteris  SMoihei' 
mii  Brgt.,  common  to  both  continents,  is  one  of  the  few  species 
which,  either  in  its  fructified  or  sterile  form,  show  a  perfect  iden- 
tity at  any  locality  where  it  is  found. 

Dictyopteris  Gutb. — ^The  affinity  of  the  European  Dictycpteris 
Brongnarti  Gutb.  with  our  Dictyopteris  obliqua  Bunby.,  is  so  great 
that  these  species  could  be  considered  as  mere  varieties  of  the 
same.  D,  obliqua  Bunby.  has  narrower,  less  obtuse  leafletSL 
These  are  generallv  found  detached  from  the  stem  and  spread 
over  the  shales  in  the  greatest  abundance. 

Sphenopteris  Brgt. — This  genus,  to  which  I  have  united  the 
Gleichenites  of  M.  Gdppert,  appears  from  the  number  of  its  spe- 
cies, to  be  far  more  abundantly  represented  in  Europe  than  in 
America.  Probably  the  difference  may  be  accounted  for,  first 
by  the  nmnber  of  European  species  which,  established  on  small 
specimens,  represent  variable  parts  of  a  frond  and  may  be  re- 
called to  a  common  species.  Secondly  by  the  insufliciency  of 
our  explorations.  Since  the  publication  of  m^  catalogue  of  fos- 
sil plants  of  the  coal,  in  1858,  ten  new  species  of  t^?ienopteris 
not  counted  in  the  table,  because  they  are  still  undescribed,  nave 
come  under  my  examination.    From  the  number  of  species  ena- 
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merated  by  Dr.  Newbury  it  would  appear  also  that  this  genus  is 
largely  represented  at  some  places  and  in  restricted  areas.  Thus 
we  may  expect  to  see  the  number  of  American  species  largely 
increased. 

The  essential  European  types  of  this  genus  are  all  represented 
in  our  coal  measures,  either  by  identical  species,  or,  by  closely 
related  forms.  Thus  we  have:  Sphenopteris  spinosa  LI.  and  Hutt., 
&  iridactylttes  Brgt,  S.  Davalltana  Gopp.,  Sphenopteris  irregularis 
Gatb.,  &  Oravenhorstii  Brgt,  &  Dubuissonis  Brgt,  S.  latifolia 
Brgt,  &  polyphyUa  U.  and  Hutt,  S,  artemisioefolia  Stemb.,  &c. 
Besides,  as  American  types,  we  have  Sphenopterisfiagellaris  Lsqx., 
and  especially  Sp.  Netwerrei  Lsqx.  This  last  species  has  a  ramifi- 
cation different  from  that  of  any  other  kind  of  fossil  fern,  viz.,  two 
secondary  pinnae,  joined  at  their  base  and  forking  in  an  obtuse 
angle  at  the  top  of  a  short  naked  stem.  The  form  of  the  leaflet 
and  the  nervation  of  this  species  is  also  peculiar.  One  of  my 
species,  ^hentypteria  dedpven8LA(lii,  has,  like  Neuropteris  adianiitea 
Lsqx.,  the  primary  nerve  folded  along  the  base  of  the  leaflets 
and  the  nervules  curved  and  branching  upwards,  a  character 
ascribed  by  Brongniart  to  the  genus  Lonopteris  Tom. 

Symenophyllites  Gkipp. — From  analogy  of  nervation,  rather 
than  from  a  relation  of  typical  form,  I  have,  perhaps  wrongly,  con- 
nected with  this  genus,  some  species  referable  either  to  Aphlebia 
Sternb.,  or  to  &hizopteris  Brgt,  or  even  to  Selaginites  Brgt  Four 
American  species:  HymenophyUitea  JimbriatiLs  IjBqx.^  H.  affinie 
Lsqx.,  H,  hirsutua  Lsqx.,  H,  laceratus  Lsqx.,  are  represented  by 
j&onds  which  form  a  broad  base,  divide  in  ascending,  and  are  thus 
irregularly  cut  in  simple,  ordinarily  short,  curved,  somewhat 
obtuse  laciniae  or  lobes.  Each  of  the  divisions  is  marked  by  a 
single  nerve,  ascending  to  its  top.  The  fronds  appear  generally 
of  a  thick  texture ;  but  in  H.  giganteus  Lsqx..  which  may  be  the 
same  plant  as  Sehizopteris  lacttica  Sternb.,  tney  are  seemingly 
very  tnin.  These  species  ouffht  to  constitute  a  separate  genus. 
In  the  fossil  flora  of  Pennsylvania  I  had  attempted  to  group 
them  together  under  the  name  of  Pachyphyllum  ;  but  as  some 
species  have  apparently  thin  leaves  or  fronds,  the  name  could 
not  be  preservea  of  course.  A  discussion  concerning  the  mor- 
phology of  the  plants  of  the  coal  would  be  out  of  place  now. 
The  subject  ought  to  be  separately  treated.  I  needed  only  to 
mention  these  peculiar  forms,  for  comparing  the  distribution  of 
the  genus  HymenophyUites.  Two  of  our  American  species  are 
fio&Ay  related  to  the  JET.  elegans  Brgt.  of  Europe.  The  others, 
especially  jS^7n6na^u5  Lsqx.,  are  apparently  peculiar  American 
types.  This  last,  nevertheless,  could  be  compared  to  &laginite$ 
Mrdmani  Gutb. 

AUihopteria  Sternb.— ^All  our  American  species  have  some  af- 
finity with  European  types  of  the  same  genus.    Even  the  re* 
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markable  Aleihopteris  serrula  Lsqx.  is  related,  though  distantly, 
to  A.  erosa  Gutb.,  from  which  it  differs,  especially  by  its  very 
long  (sometimes  4  to  5  inches),  narrow,  linear  pixm».  It  has 
been  found  only  near  Pottsville,  Pennsylvania. 

GaUipterts  Brgt — One  of  the  American  species,  C,  SaUivantii 
Lsqx.,  is  a  beautiful  fern  of  a  peculiar  character,  apparently  bi- 
or  tri-pinnate,  but  of  which  pinnae  only  have  been  found.  The 
general  outline  of  the  pinnae  is  like  that  of  Aleihopteris  Sertii 
Brgt.  But  the  pinnules  are  twice  as  broad,  rounded  at  the  top, 
marked  by  a  broad  and  deep  medial  nerve,  abruptly  terminating 
in  the  middle  of  the  leaflets,  and  from  which  emerge  in  acute 
angles,  thin  arched,  forked  nervules  as  closely  placed  as  those  of 
Neuropteris  flexvuoea  Brgt  The  other  American  species  is  closely 
related  to  Aleihopteris  einuaia  Brgt.  A.  nervosa  Brgt  is  a  com- 
mon species  over  the  whole  extent  of  our  coal  fields.  As  it  is 
generally  found  connected  (though  not  on  the  same  stem)  with 
A.  SoLuveurei  Gopp.  {A.  nervosa  var.  Brgt.),  both  forms  are  refer- 
able to  the  same  species. 

Pecopteris  Brgt. — The  identification  of  the  species  of  this  genus 
is  difficult.  Here,  as  with  the  SphenopieridecB^  some  species  have 
been  established  on  fructifications,  which  are  seldom  found  in 
such  a  state  of  preservation  that  the  form  and  the  position  of  the 
fruit-dots  can  be  ascertained,  and  others  have  b^n  dififerently 
named  from  the  branching  of  the  veinlets,  which  diflfers  in  the 
same  species  according  to  the  position  of  the  leaflets.  Thus 
identical  species  have  received  different  names  or  even  been 
placed  in  different  genera.  The  number  marked  in  the  table 
represents  only  species  of  ours  of  which  the  value  is  ascer- 
tained. Some  of  them  show  apparently  true  American  types. 
Thus,  Pecopieris  SiUimani  Brgt.,  P.  Losckii  Brgt.,  P.  Velutina 
Lsqx.,  P.  distans  Lsqx.,  P.  decurrens  Lsqx.,  ojid  Pecopteris  con- 
dnna  Lsqx.,  widely  differ  from  any  European  fossil  Peccpteridetz 
known  till  now. 

(huJopteris  Brgt — Uniting  t^emmatopteris  Corda,  to  this  genus, 
we  have  at  least  four  distinct  species. 

Stigmaria. — ^I  think  that  the  varieties  of  Stigmaria  anabathra 
Corda,  described  by  M.  Goppert,  are  true  species,  being  generally 
found  in  our  coal-fields  at  different  geological  horizons.  The 
five  species  described  as  new  in  the  report  of  the  Pennsylvania 
survey,  may  be  perhaps  reduced  to  three,  but  some  well  charac- 
terized species  have  been  found  since  the  report  was  made. 

SigiUaria  Brgt — The  distribution  of  this  genus  does  not  ope- 
rate identically  on  the  coal-fields  of  both  continents.  We  have 
few  species  of  the  narrow-costate  Sigillaria^  more  than  SO  species 
of  wnich  are  counted  in  Europe.  We  have  more  of  the  brc^- 
costate  forms  and  especially  a  large  number  of  species  belonging 
to  the  peculiar  section  of  the  smooth  or  rather  uncostate  JSigiQaria. 
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In  this  last  section,  three  well  characterized  forms  are  peculiar 
to  our  coal-fields.  The  one  has  its  surface  stellately  wrinkled 
around  the  scars;  the  second  is  wrinkled  crosswise,  and  the  third 
has  double,  oval,  obliquely-placed  scars  united  by  a  deep  groove, 
and  the  surface  is  beautifully  reticulated  by  narrow  wrinkles, 
obliquely  intersecting  each  other.  The  beautiful  Sigillaria  Sohim- 
peri  Lsqx.,  of  which  the  large  scars  have  nearly  the  form  of  an 
eye,  is  also  a  peculiar  American  form.  The  number  of  oar  spe- 
cies, ai|  marked  on  the  table,  is  too  small.  About  ten  new  species 
belonging  to  the  Geological  State  surveys  of  Kentucky,  of  Ar- 
kansas and  of  Illinois  are  not  here  counted. 

Syrigodendron  Brgt. — ^The  two  species  described  by  Mr.  Brong- 
niart  are  common  in  America.  I  have  never  seen  any  other. 
Dr.  Newberry  indicates  a  peculiar  species  of  ours  under  the 
name  of  &  Americanum  Newb. 

Lepidodendron  Stemb. — The  great  number  of  specimens  of 
this  genus  collected  from  the  base  and  the  top  of  the  millstone* 
ffcit  series  of  our  coal  measures,  has  afforded  a  good  opportunity 
lOT  examining  the  development  and  variations  of  tne  scars  at 
the  different  stages  of  growth  of  the  trees.  Except  L.  oculatum 
Lsqx.,  which  might  be  referred  perhaps  to  L.  distans  Lsqx.,  all 
the  new  species  described  in  the  report  of  the  survey  of  Penn- 
sylvania are  well  characterized.  Some  of  them  might  be  con- 
sidered as  American  types.  L.  distana  Lsqx.,  is  related,  by  the 
distance  of  the  scars  only,  to  Sagenaria  rimosa  Stemb. 

Megaphyium  Artis. — ^A  beautifal  and  large  specimen  of  a  new 
species  of  this  genus  is  preserved  in  the  cabinet  of  the  Geologi- 
cal State  Survey  of  Illinois.  Another  new  species  is  mentioned 
by  Dr.  Newberry  under  the  name  of  M.  diacretum  Newb. 

Knorria  Stemb. — The  number  of  American  species  is  appar- 
ently pretty  large;  but  the  difficulty  of  determining  the  species 
from  specimens  generally  badly  preserved  has  prevented  or  re- 
tarded the  descriptions.  Knorria  imhricaia  Stemb.,  is  especially 
common  below  tne  millstone  grit. 

JLepidopht/Uum  Brgt — ^We  have  already  seven  well  character- 
ized American  species,  and  three  new  and  unpublished  ones. 
The  number  of  peculiar  forms  of  these  scales  or  leaves  of  the 
cones  of  Lepidodendron,  evidentiy  shows  that  the  large  proportion 
of  species  of  Lepidodendron^  which  have  been  found  in  America, 
cannot  be  considered  as  resulting  from  peculiar  changes  of  the 
same  species,  according  to  the  age  of  the  scars.  LepidophyUum 
hastatum  Lsqx.,  L.  Irevifolium  Lsqx.,  and  L.  pltcatum  Lsqx.,  are 
American  types  not  related  to  any  European  species. 

Lepidosiroous  Brgt. — ^The  num  Der  of  cones  of  Lqndodendron  is 
extremely  large,  especially  in  the  shales  of  the  first  bed  of  coal 
above  the  conglomerate*    All  the  species  ascertained,  from  the 
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form  of  their  scales,  apparently  the  only  reliable  specific  char- 
acter for  a  determination,  are  counted  with  LepidophyUum, 

The  fruits  distributed  among  the  genera  Cardiocarpum  Brgt, 
Rhabdocarpoa  Gdpp.  and  Berg.,  Trigonocatpum  Brgt,  CarpoliUies 
Sternb.,  are  generally  found  broken  or  flattened  or  divested  of 
their  outer  envelope.  Consequently  the  identification  of  the 
species  is  verv  difficult..  The  number  of  these  fruits  dissemi- 
nated in  the  snales  and  in  the  sandstone  of  the  low  coal  of  our 
American  basin  is  considerable.  They  follow  the  stratigrapbi- 
cal  distribution  of  the  genus  Lqndodendronj  though  they  do  not 
appear  in  any  way  relented  to  this  genus.  About  twenty  well 
marked  but  undescribed  species  ought  to  be  added  to  those 
counted  in  the  table.  Some  of  them  have  peculiar  forms  with- 
out relation  to  any  European  species.  One  of  the  most  remark- 
able, Ehabdocarpos  arcuatus  Lsqx.,  is  described  and  figured  for 
the  fourth  volume  of  the  Geological  Report  of  the  State  Survey 
of  Kentucky,  under  the  direction  of  Dr.  D.  Dale  Owen. 

Lycopodites  Brgt. — ^Nothing,  perhaps,  shows  more  evidently 
the  difference  in  the  characters  of  the  coal  flora  of  both  conti- 
nents than  the  scarcity  of  species  of  Lycopodites  and  the  abund- 
ance of  species  of  Lqpidodendron^  in  our  coal  measures ;  when  a 
contrary  distribution  rather  predominates  in  Europe.  Both  the 
genera  are  considered  as  closely  related.  Nevertheless  we  have 
a  single  species  of  Lycopodites^  vgtj  rare  indeed,  since  I  found 
specimens  of  it  only  lately  on  both  the  extreme  limits  of  the 
state  of  Kentucky,  at  the  same  geological  horizon,  viz.,  in  the 
shale  of  coal  No.  IB.  By  its  concave  leaves,  decurrent  and  em- 
bracing at  the  base,  it  differs  from  any  of  the  twelve  European 
species  of  the  coal  yet  described  Dr.  Newbury  has  not  men- 
tioned any  species  of  this  genus  in  his  catalogue. 

AeterophyUites  Brgt. — As  some  species  of  this  genus  are  repre- 
sented by  catkins,  scarcely  if  ever  found  attached  to  the  stems, 
and  of  which  therefore  the  relation  is  obscure  or  unknown,  I 
may  have  counted  as  peculiar  to  America  a  few  species  which 
are  only  fruiting  modifications  of  some  others.  I  consider  those 
fruits  as  male  catkins,  attached  to  large  branches,  while  the  true 
fruit-bearing  catkins,  which  are  much  smaller,  were  apparently 
terminating  the  branchlets ; — ^a  kind  of  fructification  somewhat 
analogous,  but  in  a  position  contrary  to  that  of  some  pines. 

Without  including  the  species  of  Dr.  Newbury,  tne  table  of 
distribution  shows  that  from  six  hundred  and  fifliv-five  species 
of  coal  plants  now  determined ;  more  than  one  nundred  and 
sixty  are  peculiar  to  America;  three  hundred  and  fifty  species 
are  known  only  in  Europe ;  and  one  hundred  and  fifty  are  com- 
mon to  both.  It  is  certain  that  future  researches  will  greatly  add 
to  the  number  of  species  common  to  both  continents,  but  as 
much,  also,  to  the  number  of  species  peculiar  to  America.    There- 


Digitized  by 


Google 


L.  Lesqueretix  on  the  Coal  FormaiioTis  of  N.  America.    78 

fore,  the  diflference  pointed  out  by  the  table,  may  be  admitted  as 
fairly  representing,  m  a  proportional  manner,  the  general  distri- 
bution of  the  coal  plants  on  both  continents.  The  botanical  re- 
mains of  the  coal-fields  of  Europe  have  been  carefully  collected 
and  studied  by  learned  naturalists  for  more  than  a  century,  while 
those  of  America  are  only  begiiming  to  be  noticed  by  scientific 
explorers. 

In  the  Introduction  to  the  Fossil  Flora  of  the  coal-fields  of 
Pennsylvania,  I  had  already  pointed  out  the  great  analogy  ex- 
isting between  the  plants  now  living  on  the  peat-bogs  of  America 
and  of  Europe.    Admitting  the  peat-formation  of  our  time  as 
being  the  actual  representative  of  the  coal-marshes  of  the  coal- 
epoch,  I  was  led  to  the  conclusion :  that  at  this  last  epoch,  the 
nora  of  both  continents  was  as  different  and  even  more  different 
than  its  representative  flora  is  at  our  time.    Thus,  on  twenty-five 
species  of  mosses  growing  on  the  peat-bogs  and  entering  into 
the  formation  and  composition  of  the  peat,  a  single  one  is  peculiar 
to  North  America.    By  extending  my  researches  to  the  South, 
namely  to  the  latitude  of  Norfolk,  in  the  great  Dismal  Swamp 
of  Virginia,  I  found  the  proportion  changed  in  some  manner; 
but  nevertheless,  the  most  common  forms  of  the  genus  Spfutgnurrij 
which  in  Europe  and  North  America  form  the  principal  mass 
of  the  peat,  were  found  there  also,  performing  the  same  work 
in  the  composition  of  the  combustible  matter.    In  the  family  of 
the  Ferns,  out  of  ten  species  growing  on  our  marshes,  five  are 
identical  with  European  species  growing  in  the  same  situations ; 
and  two  more  are  so  closely  allied  to  their  European  congeners 
that  in  a  state  of  petrifaction,  they  could  not  be  distinguished 
from  each  other.    Even  now,  in  their  normal  state,  they  are  ad- 
mitted by  some  botanists  as  varieties  only.    Among  the  JuncecB^ 
CyperacecB  and  ChraminetB,  twenty-six  species  out  of  forty-one  are 
common  to  both  continents;  and  from  the  other  families,  of  which 
representatives  are  found  on  the  peat-bogs,  twenty-six  species  of 
thirty-one  are  found  in  Europe  and  in  America.     The  likeness  of 
some  species  of  this  section,  peculiar  to  both  continents,  is  still 
remarkable.    Thus,  Larix  Americana  and  Larix  Uuropoea ;  Nym" 
jphcea  odorata  and  Nymphcea  aJba;  Ledum  latifolium  and  Ledum 
palustre^  Trientalis  Americana  and  Trienialis  Europosa ;  Vacdnium 
fnacrocarpum  and  V.  Oxycoccos  (many  others  still  could  be  named), 
are  so  nearly  related  ihsX  their  specific  characters  can  be  distin- 
gnished  only  on  good  and  complete  specimens.  There  are,  indeed, 
on  the  peatbogs  of  America,  some  peculiar  types  which  are  not 
found  in  Europe :  Xyris  bulbosa,  Taxodium  disiichium^  Sarracenia 
purpurea^  and  a  few  others.    But  it  is  even  so  with  the  plants  of 
the  coal-period  where  we  have  seen  certain  types  peculiar  to  this 
continent    This  peculiarity  serves  only  to  render  the  more  strik- 
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ing  tbe  analogy  of  distribution  of  the  flora  of  both  epocbs.  It 
shows  the  same  degree  of  difference  and  of  analoffj.  Some 
species,  e^en  a  few  types,  peculiar  to  each  country,  tne  greatest 
namber  of  them  peculiar  to  America ;  many  identical  species,  and 
especially  many  forms,  so  nearly  related,  that  it  becomes  very 
dimoult  to  separate  them  by  specific  characters. 

Oolumboa,  Ohio,  April,  1860. 

(To  be  ooatmued.) 


Abt.  X — On  an  Oil Ooal  found  near  PictoiL  Nova  Scotia;  and 
the  Oomparative  Composition  of  the  Minerats  often  included  tn 
the  term  Goals ;  by  Bjenby  Mow^  Prof.  Chemistry  and  Nat 
Hist,  King's  College,  Windsor,  N.  S. 

The  name  given  to  the  substance  I  purpose  describing  indi- 
cates the  use  to  which  it  is  put,  viz.,  the  manufacture  of  paraf- 
fine-oil,  and  an  inquiry  into  the  association  of  elements  in  the 
minerals  constituting  the  sources  of  this  and  similar  "  mineral- 
oils"  and  in  the  bituminous  coals,  may  possess  some  interest  in 
a  chemical  point  of  view.  As  re£:ards  the  classification  of  these 
it  is  not  necessary  to  do  more  than  recall  the  attempt  made  a 
few  years  ago  in  courts  of  law,  in  Scotland,  New  Brunswick  and 
Kova  Scotia,  to  decide  what  should  and  ^hat  should  not  be 
called  a  coal.  The  great  array  of  evidence  of  various  kinds 
brought  to  bear  on  the  question  rendered  it  a  very  interesting 
one,  and  it  is  well  known  that  the  opinions  of  the  numerous  sci- 
entific men  consulted  on  these  occasions  were  so  nearly  balanced 
that  the  point  at  issue  was  determined  on  the  commercial,  rather 
than  on  the  scientific  merits  of  the  cases.  It  will  be  remem- 
bered that  the  substances  in  dispute  were  the  Torbane-hill  "coal," 
found  near  Bathgate  in  Linlithgowshire,  Scotland,  and  the  Al- 
bert "  coal,"  occurring  at  Hillsborough,  New  Brunswick.  As  re- 
spects the  former,  the  result  of  the  trial  in  Edinburgh,  in  1853, 
was  that  the  iury  considered  it  to  be  "coal,  in  the  common  sense 
of  that  word;"  and,  as  regards  the  latter,  it  was  decided  at 
Fredericton,  N.  B.,  1852,  and  at  Halifax,  N.  S.,  to  be  also  a 
"  coal."  Notwithstanding  these  legal  decisions,  which,  from  the 
conflicting  opinions  of  witnesses,  were  obviously  arrived  at  from 
other  than  scientific  considerations,  the  question  as  to  what  is 
and  what  is  not  a  coal,  must  be  held  to  be  an  open  one  in  those 
sciences  in  whose  province  the  matter  lies;  and  it  will  probably 
long  remain  so,  because  it  was  not  from  the  absence  of  data,  but 
from  differing  interpretations  of  facts  about  which  for  the  most 
part  there  was  a  general  accordance,  that  there  arose  the  well 
known  want  of  unanimity  among  geologists,  mineralogists,  chem- 
ists and  microscopists. 
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In  this  paper  I  do  not  hope  to  decide  the  question,  but  I  wish 
to  point  out  as  interesting  mcts  the  occurrence  of  true  bitumin- 
COS  coal  in  contact  with  the  Oil-Ooal,  and  to  call  attention  to  the 
relative  proportions  of  the  ultimate  elements  in  the  latter  and 
in  the  before-mentioned  disputed  substances  as  compared  with 
bituminous  coals,  as  important  in  e^cplaining  the  different  nature 
of  their  products  of  distillation,  and  in  affording  support  to 
those  who  do  not  make  one  species  only  of  these  minerals. 

Some  of  the  analyses  which  follow  are  published  for  the  first 
time ;  others,  of  my  own,  relating  to  bituminous  coals,  I  have 
taken  from  among  those  given  in  the  Beport  on  Goals  suited  to 
the  Steam  Navy  of  Great  Britain,  by  Sir  H.  Delabeche  and  Dr. 
Flayfair,  and  those  of  cannel-coals  are  taken  from  sources  here- 
after indicated. 

The  oil-coal  found  near  Pictou,  N.  S.,  was  first  met  with  by 
persons  residing  in  the  neighborhood,  early  in  1869,  and  its 
exact  locality  is  called  Fraser  Mine.  I  occurs  in  the  coal-meas- 
ures. I  am  indebted  to  Henry  Poole,  Esq.,  manager  of  the  Fra- 
ser Mine,  for  the  following  particulars  relating  to  the  geological 
position,  etc.,  of  the  substance : — 

"  The  lowest  measures  about  sixty  yards,  on  the  surface,  short 
of  the  distance  where  the  oil-coal  crops,  are  composed  chiefly  of 
strong  bands  of  sandstone,  actual  thickness  not  yet  proved; 
then  shales  with  bands  of  ironstone,  and  Stigmaria  roots  with 
Sigillaria  stems,  and  a  few  detached  fern  leaves,  in  such  soft 
shale  that  I  have  not  been  able  to  preserve  anv  good  specimens* 
Immediately  above  the  oil-coal  is  a  seam  of  bituminous  coal 
about  fourteen  inches  thick.  Where  we  commenced  to  open  a 
mine  by  driving  a  slope,  the  oil-coal  was  fourteen  inches  thick, 
but  at  200  feet  down  at  the  bottom  of  the  slope  the  oil-coal  was 
twenty  inches  thick ;  it  has  a  smooth  regular  parting  at  top  next 
the  coal,  as  also  at  the  bottom  next  to  the  Oil-Batt  below,  but 
throughout  its  entire  thickness  it  is  of  a  curlv  twisted  structure; 
many  of  its  fractures  look  like  the  casts  of  shells,  and  the  sharp 
edges  are  polished  of  a  ^'  slickensides  "  character.  Ko  fossils  that 
I  am  aware  of  have  hitherto  been  found  in  the  curly  Oil-CoaL 
The  Oil-Batt  next  below  is  nearly  two  feet  thick,  of  a  homogene- 
ous character  with  a  slaty  cleavage  of  various  thicknesses.  In 
this  band  two  or  three  varieties  (species?)  of  Lepidodendron 
beautifully  preserved  have  been  found,  also  leaves  about  one- 
fourth  of  an  inch  wide,  and  in  lengths  of  from  four  to  six  inches, 
which  have  undergone  so  little  change,  that  when  the  damp 
shale  was  fresh  split,  they  conid  be  removed,  and  were  so 
elastic  that  they  could  be  bent  considerably  without  break-^ 
inff.  At  the  bottom  of  the  slope  another  thin  seam  of  curly 
Ou-Coal  has  appeared  of  a  few  inches  in  thickne*,  but  is  not 
worked  at  present    In  the  roof-coal  were  found  pieces  of  de« 
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cayed  wood  very  little  changed,  which  I  consider  a  great  cu- . 
riosity.  On  M'Lellan's  Brook  shale  is  above  the  Oil-Coal,  and 
Oil-Batt  below  in  which  have  been  found  Lepidodendra  and  ap- 
parently molar  teeth  with  three  fiings,  flattened  modiola  shells, 
and  spines  or  small  fish-teeth.  The  Oil-Batt  has  been  found  in 
several  places  without  the  curly  band  or  so-called  Oil-Ooal.  Two 
thousand  tons  of  Oil-Coal  have  been  raised  (Dec.  1859)  at  the 
Eraser  Mine." 

The  Oil-Coal  varies  in  color  from  brown  to  black,  is  dull  where 
not  polished  as  just  mentioned,  has  a  reddish-brown  lustreless 
streak,  its  powder  is  dark  chocolate  colored,  it  is  very  tough  and 
breaks  at  last  with  a  hackly  fracture,  its  specific  gravity,  in 
mass,  after  the  vessel  of  water  containing  it  had  been  in  an  ex- 
hausted receiver  =1'103.  It  takes  fire  very  readily,  and  when 
removed  from  the  lamp  still  burns  for  some  time  with  a  brilliant 
smoky  flame,  and  flaming  melted  fragments  continually  drop 
from  it  in  a  truly  characteristic  manner.  Ignited  in  coarse  pow- 
der in  an  open  crucible  it  gives  off  abundant  smoke  and  flame, 
then  seems  to  boil  quickly,  and  a  "  coke"  is  left  of  the  balk  of 
the  original  material,  and  showing  when  turned  out  a  complete 
cast  of  the  interior  of  the  crucible.  The  ash  of  the  "coke"  is 
grey,  and  consists  mainly  of  silicate  of  alumina,  at  least  no  lime 
or  a  mere  trace  is  dissolved  by  acid,  while  some  alumina  is 
taken  up  and  a  great  deal  of  solid  remains  undissolved.  The 
powdered  Oil-Coal  digested  with  benzine  and  with  ether  does 
not  more  than  sensibly  color  these  fluids,  but  some  residue  re- 
mains on  evaporation  in  each  case. 

The  bituminous  coal  occurring  with  the  oil-coal  had  the  usual 
characters  belonging  to  its  species ;  it  was  black,  brilliant,  and 
very  brittle.  The  proximate  analyses  of  the  two  are  placed  side 
by  side :  and  it  will  at  once  be  obvious  that  they  contrast  very 
strikingly. 

Oil-coal.  Bltum.  coaL 

VolatQe  matten,    -        -        •        66*66  98-68 

Fixed  carbon,     ....    26*28  63*09 

Aah, 8-21  4*88 

100*00  100*00 

The  following  is  the  ultimate  analysis  of  the  Oil-Coal,  for  which 
I  am  indebted  to  Mr.  Slessor,  assistant  to  Prof.  Anderson  of 
Glasgow,  whose  aid  I  requested  from  want  of  the  necessary  ap- 
paratus : 

Carbon, 80'96 

Hydrogen, 1016 

Kitrogena  (bjloes), 0*68 

Aflh  (as  aboye), 8*21 

100-00 
a  with  oxygen  ud  falpbu? 
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The  Oil-Batt  appears  to  be  decidedly  a  shale,  and  a  specimen 
from  Bear  Brook,  Frazer  Mine,  gave  these  results : 

Volatile  matters, 80-66 

Fixed  carbon, 10*98 

Aah, 68-47=100-00 

I  proceed  to  compare  the  Torbane  Hill  mineral,  and  the 
"Albert  coal."  A  specimen  of  the  former,  examined  at  the 
time  of  the  trial  before  mentioned,  in  1858,  gave  me— 

Volatile  mattert,        7117-  Carbon,  6600 

Fixed  carbon,  7*65  Hydrogen,         8*68 

Aflh,  21'18=100-00  Nitrogen,  0*66 

Sul|^ar,  0-70 

Oxygen,  2-99 

Ash,  2118=10000 

In  a  recent  examination,  a  specimen  of  "  Albert  coal"  gave : 

Volatile  matters,        64*89  Carbon,*  87*26 

Fixed  carbon,  46*44  Hydrogen,  9*62 

Ash,  0*17=100*00        Nitrogen,  1*76 

Ash,  0-17 

Oxygen  and  S,  1*21=100*00 

These  results  I  place  in  a  table  with  corresponding  data  ob- 
tained from  bituminous  and  cannel  coals,  the  specific  gravities 
of  the  substances,  and  the  ratio  of  carbon  to  hydrogen  as  calcu- 
lated directly  from  analysis,  with  the  authority  for  the  numbers. 
The  first  7  analyses  are  from  the  Eeport  on  Coals  by  Sir  H. 
Delabeche  and  vi.  Playfair,  1848,  and  Memoirs  Geol.  Survey, 
vol.  ii;  the  8th  and  9th  from  Miller's  Chemistry,  iii,  p.  201,  and 
the  10th  from  Report  of  Trial  on  Torbane  ffill  "  Coal,"  Edin- 
burgh, 1858 ;  the  11th  has  not  been  heretofore  published. 


In  this  table  we  observe  in  the  first  place  the  resemblance  of 
the  last  three  substances  in  having  a  density  much  below  that  of 

*  This  analysis  kindly  furnished  by  Mr.  Slessor,  as  regards  0,  H,  and  N. 

f  Welsh  bitnminoDs  coals.  %  Scotch  bitnminons  coals. 

g  English  bitominons  coals.  I  English  canneL         %  Scotch  cannel  ooab. 

*«]f  and 0=11*761  percent.       ft  S t  and O  sl*21.       |t  N, S,  and  O  sO-dS. 
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all  the  others,  and  secondly,  that  in  all  the  bituminous  coals  but 
one  the  volatile  matters  are  considerably  less  in  amount  than  the 
fixed  carbon,  ^hile  in  the  cannel  coals  this  is  also  the  case  with 
one  of  the  two  whose  proximate  analyses  are  given ;  as  regards 
the  other  we  see  that  it  contains  a  large  percentage  (=11"761) 
of  N  and  O  which  would  of  course  be  included  as  "  volatile 
matters,"  and  in  the  last  three  substances  the  volatile  matters 
greatly  exceed  the  fixed  carbon.  It  is  well  known  that  in  dis- 
cussions on  the  chemical  nature  of  coals,  etc.,  much  stress  is  laid 
on  the  relative  proportions  of  these  products,  and  also  on  the 
ratio  of  carbon  to  hydrogen,  but  it  appears  to  me  that  an  im- 
portant element  in  the  calculation  has  generally  been  omitted, 
or  has  not  received  due  attention ;  I  allude  to  the  quantity  of 
oxygen  present,  which  of  course  can  only  be  found  by  ultimate 
analysis.  It  is  constantly  stated  that  the  gas  and  oil-producing 
value  of  a  coal  is  indicated  by  the  weight  lost  in  coking,  but 
this  is  obviously  true  only  to  a  certain  extent,  and  indeed  is  in 
some  cases  clearly  untrue,  for  if  we  do  not  take  into  considera- 
tion the  effect  of  oxygen  present  we  cannot  make  a  just  com- 
parison of  the  chemical  nature  of  the  substances,  nor  find  the 
ratio  of  C :  H,  neither  can  we  give  the  real  gas  or  oil  value,  when, 
as  above,  from  eight  to  ten  per  cent  of  what  is  generally  sup- 
posed to  be  carbon  and  hydrogen  is  really  oxygen  with  nitrogen. 
If  for  example  we  consider  the  effect  of  the  oxygen  in  the  com- 
position of  the  substances  given  in  the  table  we  shall  see  the  last 
three  present  such  diflferences  from  the  others  as  to  strengthen 
the  position  of  those  who  decline  calling  them  '  coals.'  Limit- 
ing our  view  to  the  cannel-coals,  which,  as  seen  above,  exhibit 
the  ratio  of  C :  H  apparently  equal  or  nearly  so  to  that  in  the 
substances  in  question,  we  observe  that  they  all  contain  much 
more  oxy^n,  and  if  we  deduct  the  equivadent  quantity  of  H 
in  all,  as  is  theoretically  necessary  for  arriving  at  the  heating 
power,  we  shall  find  this  similarity  greatly  lessened ;  as  thus, 

Ratio  of  C :  II  after  dedaeting  Hb=0. 

Cumel  ooal  from  Wigan,  100 :   5*65 

«      Lesmahagow*  100:   8*71 

*         «      Capledrae,  100:1005 

Mineral  "      Torbane  HiU,  100:12*48 

**  «      Hillsborough,  100:10*86 

•*      FraserMine,  100:12*48 

The  last  three  substances  should  prove,  theoretically,  the  ex- 
cellent *  Oil-Coals'  they  are  known  to  be.  Of  course  the  practi- 
cal yield  of  oil  will  vary  according  to  the  manipulation,  the  per- 
fection of  the  manufacturing  processes  and  the  quality  of  sam- 
ples employed,  but  the  following  statement  of  the  comparative 

*  After  alloviDg  two  per  cent  for  mtrogen. 
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amounts  of  oil  afforded  by  some  of  the  above  msij  be  taken  as 
a  good  illustration  of  the  point  brought  forward  m  this  paper. 
I  am  indebted  for  these  details  to  H.  Poole,  Esq. : — 

In  Scotland  the  Lesmahagow  cannel  coal  gives  40  gallons 
crude  oil,  and  32  gallons  rectified  oil  per  ton. 

At  M'Lellan  Brook  the  Fraser  Oil-Coal  gives  40  gallons  crude 
oil  per  ton. 

At  Coal  Brook  the  Fraser  Oil-Coal  and  Oil-Batt  together  give 
58  gallons  per  ton. 

At  M'Cullock  Brook  the  Fraser  Oil-Coal  gives  77  gallons  per 
ton. 

The  "  Albert  coal"  gives  100  gallons  per  ton. 

The  "  Torbane  Hill  coal"  gives  125  gallons  per  ton. 

And  some  picked  samples  of  Oil-Coal  from  Fraser  Mine,  tried 
in  Boston,  U.  S.,  gave  no  less  than  199  gallons  of  oil  per  ton. 

Wiiidaor»  Noya  ScoUa,  May,  1860. 


Abt.  XI. — ITie  Oreat  Auroral  Exhibition  of  Aug.  28th  to  Sept.  4:thj 
1859;  and  the  Geographical  Distribution  of  Auroras  and  Thun- 
der  storms. — 5th  Article.    Bj  Prof.  Elias  Loomis. 

Since  the  publication  of  our  former  articles  on  the  great  au- 
rora of  Aug.  28th  to  Sept  4th,  we  have  received  some  additional 
observations  which  we  here  subjoin. 

1.  Extract  from  a  Journal  of  tlie  weat/ier  in  Swedish  Bothnia,  (lat. 
67^  K,  long.  22**  E.),  by  Robert  Rawllnsok,  copied  from  the 
Jxmdon  Times  of  Oct.  5. 

Aug.  27-28.  Morning  gloomy ;  clouds  gray  and  electric  look- 
ing; a  sort  of  dense  "Noah's  Ark"  sky. 

Aug.  28.  Night,  heavy  rain. 

Aug.  29.  Night  bright  and  clear,  but  bitterly  cold ;  ice  a  quar- 
ter of  an  inch  thick  round  tent. 

Aug.  80.  Day  fine ;  sun  very  hot.    No  observation  at  night. 

Aug.  31.  Day  fine,  clear  and  calm.    No  observation  at  night. 

Sept.  1.  Morning,  heavy  clouds  showing  for  wet. 

Sept.  2.  Heavy  thunder  storm  at  night,  vivid  lightning  and 
deluges  of  rain. 

Sept.  8.  Morning  cloudy ;  thick  mist  over  forest. 

Sept.  4.  Morning  cloudy ;  heavy  dew  in  night,  thick  fog. 

Sept  5.  Cloudy,  but  fiine.  ^ 
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2.  Observationa  at  &.  Petenimrg^  Btusta,  (lat  69^  560,  communi' 
caied  by  Prof.  A.  T.  KUPFFEB,  Director  of  the  Osniral  Phyncal 
Observatory, 

From  Aug.  28th  to  Sept.  itb,  1859,  the  disturbances  of  the 
magnetic  instruments  at  St.  Petersburg  were  very  remarkable 
not  only  for  their  extent  but  for  their  long  continuance.  The 
magnetic  observations  are  ordinarily  made  every  hour,  but  on 
the  preceding  days,  observations  were  made  every  five  minutes. 
We  have  not  room  to  publish  these  observations  entire,  but  the 
following  table  exhibits  the  most  remarkable  deflections  of  the 
mametometers. 

The  north  pole  of  the  unifilar  magnetometer  moves  towards 
the  east,  when  the  numbers  of  the  saJe  increase.  The  value  of 
one  division  of  the  scale  is  26"'8. 

When  the  numbers  on  the  scale  of  the  bifilar  magnetometer 
increase,  the  magnetic  intensity  increases.  The  value  of  one  di- 
vision of  the  scale  is  0*0001  of  the  total  intensity. 

In  these  observations  the  day  is  supposed  to  begin  at  noon. 


Hour.    I  Unifllar.       Bifilar. 


August  aSth. 


a3  o5 
a3  ao 
a3  4o 


o  o 
o  45 
o  55 
t  5 
a  4o 

4  o 

5  5 

5  So 

6  lo 

7  ao 

7  35 

8  o 
8  45 

o 


it 


i3a-5 
io5-8 
i43'0 
io8o 
1693 
xaa*o 
193-0 
io5-o 
i65o 

I02-0 

August  a9th. 
i35  5 
io3o 
1940 
iii-o 
i43'0 
]3a-3 
aao-5 
1 400 
x85o 

lOO'O 

900 
iSoo 
laao 
i55o 
i3r4 
September  ist 


i85  4 
193-7 
207-0 
i860 
4aoo 
4aoo 
4aoo 
106-7 
a3oa 
ia7-5 


ao9-o 
168-0 
3ai'a 

665 
aaa-8 
1870 
a5r5 
195*0 
190*0 

980 

lOO-O 

i38o 
i33-3 
ia4-o 
ia5-o 


lora 

75-5 

i5o-8 

iao*o 


136*5 
i83o 
167-9 
1590 


Hour.      Uniflkr.       Bifilar. 


h  m 
ao  o 
ao  3o 
ai  o 
ai  10 
ai  3o 
ai  40 
ai  45 
at  55 
aa  5 
aa  i5 
aa  3o 
aa  5o 
a3  i5 
a3  3o 
a3  45 


i5i*5 
410*5 
53o*o 
601 -5 
3oa-o 
9-0 
off  scale 

94.0 

off  scale 

3aoo 

85o 
ia3-7 

lo-o 
laSo 

59*5 


4190 
4i9'o 
4190 
4190 
aio*o 
la-o 

7-8 

o*o 

119-0 

1770 
00 

ifoo 
loo-o 
86-0 


September  and. 


0    5 

i35*o 

0  35 

670 

0  45 

134-5 

I  55 

810 

a  ao 

i860 

a  a5 

8ao 

a  40 

off  scale 

3  ao 

i34o 

340 

i35 

4    0 

i4to 

445 

85o 

5    0 

iaa*4 

5  10 

410 

5  5o 

104-5 

6  45 

lOO-O 

8    0 

a34-5 

8    5 

a4a-o 

ao5*3 
i5o*o 
65o 
1780 

5?5-o 
3o4-5 
3o6*o 
519  a 
292-5 
4ao-5 
571-5 
5oro 
277-5 
r7a-a 
4ao-o 
3o3-4 


Hoar.    I  Uaifilar. 


A 

m 

8  a5 

10 

35 

la 

0 

la 

i5 

la 

25 

la 

5o 

i3  35 

1445 

i5 

i5 

16 

ao 

17 

5 

18  35  1 

ao 

ao 

ao 

55 

ai 

45 

aa 

5 

a3  55  1 

1 1 5-0 

953 

70*1 

63*0 

47-3 

i6o'9 

i56o 

ii6*a 

iaa-4 

ii3o 

o8*o 

loo-o 

x4ro 

ia7*o 

i5o-3 

i36o 


1660   . 

^l\ 

lo-a    I 
off  scale! 

706   I 
off  scale 

78*0 

44-6 
1080 
104  a 
1095 
laao 
laS-o 
ii5*a 
106*3 
I36-0 


September  3fd 


0  i5 

1260 

0  5o 

111*9 

I  55 

85o 

a  55 

75-5 

4i5 

5oo 

455 

45*0 

6  45 

110*0 

8    0 

144.0 

8  40 

44-0 

9    0 

loi-o 

10    0 

i58o 

i3  40 

72-0 

i4  ao 

65*0 

16  ao 

1 57*0 

18  i5 

i5o-o 

143-0 

127*5 

a47-o 

210*0 

a37*o 

aao-o 

275-0 

i4a*o 

55o 

5a*5 

i54o 

off scale 

355 

i35*a 

i4o*o 
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Hoar. 

Uaifilar. 

Blfllar. 

How. 

UnifUar.   |    Bifilar. 

Hoar. 

Unifilar. 

BiAiv. 

h     m 

. 

A     m 

20  55 

127-0 

84o 

September  4th. 

5  10 

142-5 

i58o 

31    30 

842 

1090 

h    m 

5  4o 

i8oo 

24ro 

31    45 

i3io 

1090 

o4o 

I04-0 

I22*0 

7   20 

124-5 

1270 

23   55 

iiO'7 

I40-4 

I  i5 

9ft-o 

135  6 

o35 
i6    o 

113.5 

i5o-o 

2  35 

113-8 

i34o 

i4o-2 

i34a 

3   20 

79-0 

233o 

20     O 

126-3 

i5oo 

4    o 

ioi'5 

257*o 

23     o 

ii5o 

i36o 

Prom  the  preceding  observations  we  see  that  the  range  of  the 
magnetometers  for  each  day  was  as  follows : 


1 

d          d        d                      \             d           d          d 

Aug.  28 

From  102  to  192  =«  00  =  39' 27"  From  106-7  to  420  as:3i3-3as-o3i 

Aug.  29 

"      90"  22o-5=i3o-5=  57  12 

"       66  5   "   32|-2=:254-7=-025 

Sept.    1 

0  "  6or5=6oi-5-=263  39 

"           0        "   4l9  0e:4l9*O=s-o42 

Sept.   2 

0"  242   =242   =107  44 

"       0     "  571-5=571  •5=-o57 

Sept.  3 

'*      44""  i58  «ii4  «49  58 

"        0      **  275    ■^275    «-027 

Sept.  4 

'*      79  '*  180  ^loi   »  44  f 6 

"    122     "  257  =-135  «oi3 

It  should  be  remarked  that  in  the  preceding  table,  0  indicates 
that  the  magnets  passed  beyond  the  range  of  their  scales;  so 
that  we  can  only  conclude  that  on  Sept.  1st  and  2nd  the  range 
of  the  magnets  certainly  exceeded  the  values  here  given. 

8.   Observations  at  Oatherinenburg,  Russia  (lat.  56°  50',  long.  60® 
34'  E.),  communicated  by  Profl  A.  T.  Kupffeb. 

The  following  observations  are  arranged  in  the  same  manner 
as  those  from  St.  Petersburg.  The  value  of  one  division  of  the 
unifilar  scale  is  33"-4.  The  value  of  one  division  of  the  bifilar 
scale  is  O'OOOl  of  the  total  intensity. 


Hour.       Uotftiw.    1    BiHIar. 

Hoar. 

A 
22 

Unifilar. 

Bifilar. 

Hoar. 

UaifiLu. 

Bifilar. 

September  Ist 

off  scale 

off  scale 

A 
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4.  Observations  at  Barnaul,  Russia  (lat.  53°  20',  long.  83"^  27'  B.), 
communicated  by  Prof.  A.  T.  Kufffeb. 

The  value  of  one  division  of  the  unifilar  scale  is  82"-8.    One 
division  of  the  bifilar  scale  =0-0001  of  the  total  intensity, 
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6.  Observations  at  Nerichimh,  Russia,  (lat.  51**  18',  long.  119*^  20' 
K\  communicated  by  Prof.  A.  T.  KuPFrKR. 

The  value  of  one  division  of  the  nnifilar  scale  is  88"-8.    One 
division  of  the  bililar  scale  =0-0001  of  the  total  intensity. 
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6.  Observations  at  Athens,  Greece  (lat.  87''  68'),  by  J.  F.  L.  Schmidt, 
Director  of  the  Observaiory.  (Communicated  through  Rev.  Mr. 
King,  Am.  Missionary  at  Athens.) 

The  aurora  was  not  seen  at  Athens  Aug.  28th  and  29th.  Both 
evenings  were  very  clear  and  still,  especially  Aug.  28th.  Aug. 
29th  from  7*»  to  8*»  P.  M.  some  clouds  were  seen  in  the  west  over 
the  Morea.  Aug.  80-81  was  likewise  clear,  with  a  verv  few 
small  clouds.  Aug.  81st,  in  the  evening,  lightning  in  the  N.W. 
Sept  1st,  evening,  partly  clear,  partly  cloudy,  with  lightning  in 
the  west. 

Sept.  2d,  7*>  15™  A.  M.,  beginning  of  a  storm  from  the  west, 
rain  and  thunder;  at  8^  80°^  A.  M.,  rain,  hail  and  lightning. 
From  noon  to  12*»  40«  p.  M.,  violent  shower  from  the  west 
Then  became  clear  with  sunshine.  The  evening  was  clear,  and 
in  the  north  there  appeared  a  dark  bank  of  ordinary  cloud  (not 
the  dark  segment  of  the  aurora),  above  which,  from  7*»  30»"  P.  K. 
to  8  P.  M.,  was  seen  a  fine  aurora  of  a  carmine  red  color.  The 
cloud  bank,  which  extended  60^  in  azimuth,  was  elevated  some- 
what above  the  horizon,  so  that  stars  were  seen  beneath  it.  The 
centre  of  tlie  auroral  light  was  not  in  the  north,  but  N.N.W. 
On  the  west  it  was  bounded  by  Cor  Caroli,  and  on  the  east  by 
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a  Perssi.  No  streamers  or  fluctuations  of  light  were  observed. 
By  10  p.  M.  the  cloud  bank  had  disappeared,  the  auroral  light 
having  disappeared  previously. 

Sept.  8d.  The  entire  day  was  clear;  and  at  4  P.  M.  I  went 
on  board  a  steamer  for  Syra.  From  7^-8  P.  M.,  near  the  island 
Egina  I  saw  in  the  north  and  northwest  the  carmine  red  light  of 
an  aurora.  From  9i-10i  p.  m.,  near  Cape  Sunium,  a  faint  trace 
of  the  aurora  was  still  seen  j  but  no  dark  segment,  streamers  or 
fluctuations  of  light. 

7.  Observations  at  Camp  Simeahmoo^  Washington  Territory^  (lat. 
49°,  long.  122*"  80'  w.),  by  Archibald  Campbell,  Commis- 
sioner of  K  W.  Boundary  Survey. 

At  8  p.  M.  Aug.  28,  1869,  a  diffused  light,  without  definite 
form,  was  observed  a  little  east  of  north,  covering  about  one- 
fourth  of  the  heavens,  which  gradually  increased  to  the  west, 
sending  across  from  east  to  west  an  arcn  of  a  whitish  color,  the 
arch  itself  being  much  brighter  than  the  circumjacent  light. 
This  arch  remained  visible  until  2  A.  M.  At  9^  25"  p:  m.  strongly 
marked  rays  became  visible,  which  rising  from  the  horizon  con- 
verged to  a  point  on  the  arch  a  little  south  of  the  zenith,  and  in 
this  position  remained  visible  about  ^  one  hour.  The  rays  in  the 
northwest  were  of  a  pink  color,  those  in  the  southeast  were  pur- 
ple, alternately  brightening  and  fading  to  a  whitish  color.  At 
midnight,  all  (disappeared  except  the  arch,  and  at  intervals  un- 
dulating flashes  of  light  appeared,  not  visible  longer  than  three 
seconds.  Occasionally  streamers  shot  up  from  ths  horizon,  the 
lower  part  disappearing  before  the  upper  part  had  reached  the 
zenith.  Sometmies  these  streamers  were  broad  at  the  horizon, 
and  came  to  a  point  near  the  zenith,  and  sometimes  the  reverse. 
The  arch  before  mentioned  was  easily  identified,  and  was  still 
visible  at  2*»  A.  M.,  and  probably  remained  so  until  daylight, 
which  at  that  season,  in  this  latitude,  occurs  not  long  after  that 
time.  This  arch  was  situated  very  little,  if  any,  to  the  south- 
ward of  the  zenith,  and  was  the  limit  of  all  light  in  that  direc- 
tion. The  li^ht  was  sufficiently  intense,  between  11  and  12 
o'clock,  to  en^le  a  person  to  recul  the  ordinary  print  of  a  news- 
paper. After  the  aurora  was  fully  formed,  it  remained  stationary, 
and  did  not  move  either  to  the  west  or  east.  At  midnight,  the 
barometer  stood  at  80*18 ;  external  thermometer  64°  F. 

August  29th  a  faint  diffused  li^ht  was  seen  in  the  north  at 
9  p.  M.,  and  was  still  visible  at  mianight. 

August  80th  a  similar  light  was  first  seen  at  8^  P.  M.  and  was 
still  visible  at  midnight.  No  observations  were  made  after  mid- 
night There  was  no  exhibition  of  the  auroral  light  at  this 
place  from  Aug.  81st  to  Sept.  4th. 
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The  view  of  the  northern  horizon  at  this  place  is  cut  off  by  a 
dense  forest  of  firs,  and  the  sight  of  the  heavens  in  that  direo- 
tion  is  some  6  or  6  degrees  above  the  horizon. 

8.  Observationa  at  Hamilton,  C.  W.  (lat  43*"  16'  K),  by  Dr.  J. 

HURLBUBT. 

Answers  to  the  questions  in  our  first  article,  vol.  xxviii,  p.  408. 

1.  On  the  28th  of  August  the  skv  was  overcast  by  a  dark 
sombre  cloud-like  substance,  but  which  was  not  cloud  as  the 
stars  could  be  seen  through  it  There  was  no  dark  segment 
resting  on  the  northern  horizon,  but  one  was  seen  at  the  south 
between  8  and  9  P.  M.  rising  8°  or  10°  in  the  centre.  Sept.  1st 
between  8  and  9  p.  m.  this  dark  segment  was  well  defined  at  the 
north,  with  an  altitude  of  about  10**,  and  skirted  the  horizon 
fully  120°.  At  1  A.  M.  Sept.  2d,  an  unusually  large  segment 
was  distinctly  defined  at  the  south,  where  it  rose  fully  15°  in  the 
centre,  and  stretched  over  180°  of  the  horizon. 

2.  At  8  P.  M.  Aug.  28th,  and  from  1  to  8  A.  M.  Sept.  2d,  the 
streamers  of  the  aurora  converged  to  a  point  a  little  east  of  the 
meridian,  and  15°  or  20°  south  of  the  zenith,  forming  a  brilliant 
corona. 

8.  Aug.  28th,  both  in  the  southwest  and  southeast  there  was 
a  dark  red  spot  about  14°  in  breadth,  and  extending  from  alti- 
tude 85°  to  alt.  55°.  Both  spots  presented  the  same  appearance, 
and  hung  in  corresponding  parts  of  the  heavens  east  and  west. 

4.  At  1  A.  M.  Sept.  2d,  the  whole  of  the  southern  half  of  the 
sky  was  lighted  up,  resembling  the  sky  at  late  dawn. 

6.  On  the  night  of  Aug.  28th,  the  most  frequent  and  conspicu- 
ous color  was  red  and  its  different  shades.  The  aurora  of  Sept 
1st  was  scarcelv  at  all  marked  with  anv  of  these  colors.  Tne 
light  was  chiefly  white,  resembling  the  dawn  just  before  sunrise. 

6.  The  aurora  of  Aug.  28th  was  most  brilliant  at  8  p.  m.  It 
was  also  very  brilliant  at  1  and  3  A.  M.  Aug.  29th.  The  aurora 
of  Sept  2d  was  most  brilliant  at  1  A.  H. 

9.  Observations  at  Some,  K  T,  (lat  48°  IS^,  by  Mr.  Edward 
Huntington. 

During  the  auroral  display  on  the  evening  of  Sept  2d,  there 
was  a  very  rapid  and  incessant  flashing  of  white  light,  like 
.  waves  running  up  to  the  corona,  the  light  being  intermitted  for 
some  seconds  after  the  passage  of  each  wave,  and  the  next  wave 
pursuing  the  same  course,  and  following  certain  curvatures  which 
remained  constant  for  a  considerable  time,  perhaps  half  an  hour. 
There  was  a  succession  of  waves  flashing  up  from  a  point  in  the 
northwest,  where  the  effect  was  as  if  a  luminous  fluid  were  in 
its  course  passing  through  a  narrow  strait,  fi:om  which  it  issued , 


1 


Digitized  by 


Google 


Trof.  jB.  Loomis  on  the  Aurora  of  1859.  85 

expanding  like  water  violently  forced  through  a  narrow  passage 
out  upon  a  broad  level  area,  and  being  at  the  same  time  some- 
what deflected  from  its  former  course.  Fig.  1  is  designed  to 
convey  some  idea  of  this  appearance. 


From  another  point  nearly 
in  the  east,  there  was  a  succes- 
sion of  waves  of  light,  directed 
to  a  point  north  of  the  corona, 
but  turning  suddenly  into  it 
nearly  at  a  right  angle  with 
their  former  course,  the  light 
disappearing  after  the  passage 
of  each  wave,  and  being  re- 
newed after  a  short  interval  in 
precisely  the  same  form.  Fig. 
2  is  designed  to  give  some  idea 
of  this  appearance. 

10.  Observations  at  Cleveland,  Ohio  (lat.  41°  81'),  by  Capt.  B.  A. 

Stanard. 

Aug.  28th,  at  8^  30™  P.  m.,  the  aurora  began  to  show  itself, 
lighting  up  the  northern  sky,  rising  towards  the  zenith,  in  a  broad 
belt  of  luminous  haze  of  about  40°  in  width,  the  southern  edge 
starting  a  little  to  the  westward  of  the  star  Arcturus,  and  run- 
ning t&ough  the  head  of  Hercules,  a  little  south  of  Altair  in 
Aauila,  through  the  head  and  neck  of  Pegasus.  The  eastern 
ena  was  bright  enough  to  light  up  the  edges  of  the  detached 
masses  of  cumuli  that  were  driving  over  from  the  north.  In  the 
zenith  and  the  western  end  it  was  of  moderate  brightness. 

At  9  P.  M.  another  belt  began  to  rise  up  in  the  north,  and  as 
the  convex  edge  attained  a  height  of  about  40°  it  began  to  shoot 
out  long,  attenuated,  bright  rays,  close  together,  moving  slowly 
to  the  westward,  and  reaching  to  the  zenith.  Near  the  convex 
edge  they  were  of  a  bright  yellow,  changing  as  they  shot  up  to 


Digitized  by 


Google 


66  Prof,  E.  Loomis  on  the  Aurora  of  1659. 

orange,  and  near  the  zenith  to  a  bright  red,  the  middle  and  lower 
ends  remaining  yellow  and  orahge.  As  the  fiery  points  of  the 
rays  shot  into  the  broad  belt  overhead,  which  had  still  remained 
like  a  belt  of  luminous  haze  or  fog,  the  whole  thing  was  changed 
in  an  instant  into  a  bright  red  color,  deepening  as  it  neared  the 
eastern  horizon,  to  a  bright  crimson,  and  at  the  western  end, 
near  the  star  Arcturus,  into  a  bright  scarlet,  gradually  growing 
fainter  in  the  zenith,  and  increasing  in  brightness  nearer  the 
horizon. 

At  9**  15™  P.  M.  it  resolved  itself  into  converging  rays.  The 
zenith  at  that  time  was  covered  by  a  massive  cloud,  covering  the 
point  where  the  rays  would  meet,  which  must  have  been  near 
the  star  fi  Cygni. 

At  9**  30™  P.  M.  the  whole  had  disappeared,  except  a  steady 
white  light  in  the  north,  very  bright,  forming  a  curve  from  the 
western  edge  of  Bootes,  through  Cepheus  and  Perseus.  The 
northern  horizon  was  too  clouded  the  whole  time  to  see  anything 
near  it. 

Sept.  2nd,  at  7**  45™  P.  M.,  the  northern  lights  began  to  show, 
forming  a  low  narrow  arch  extending  from  the  N.  W.  to  N.  E., 
the  lower  edge  about  10®  in  height^  well  defined,  of  moderate 
brightness,  and  remaining  without  perceptible  change  until 
gh  45111  p^  j£^^  when  briffht  vertical  rays  shot  up  simultaneously 
the  whole  length  of  the  arch,  of  an  exceedingly  bright  white 
color,  with  no  perceptible  motion  E.  and  W.  Shooting  slowly 
up  towards  the  zenith,  at  an  altitude  of  about  45^,  they  began 
to  change  color  rapidly,  varying  from  white,  yellow,  orange, 
and  at  the  upper  ends  red ;  aifi^using  a  soil  pinK  color  over  the 
northern  sky  at  an  altitude  of  about  45°.  At  9  P.  m.  they  grad- 
ually disappeared,  the  arch  was  broken  up,  leaving  some  irregular 
white  blotcnes  in  the  north,  which  faded  away  and  disappeared 
altogether.  Then  commenced  a  series  of  quick,  sudden  flashes 
of  undefined  light ;  here  and  there  in  the  north,  scimetars  bear- 
ing a  strong  resemblance  to  heat  lightning,  sometimes  in  unde- 
fined rays,  and  sometimes  in  undefined  shimmering  light. 

This  continued  until  9**  45™  P.  M.,  when  a  double  arch  was 
formed  of  two  narrow  belts  of  light  about  15**  in  height,  running 
from  Canes  Yenatici  to  the  southern  edge  of  Perseus,  the  bright 
star  Capella  shining  through  the  narrow  black  space  between  the 
two  arches. 

At  9^  55™  P.  M.  bright  rays  suddenly  shot  up  in  quick  succes- 
sive flashes  from  the  lower  through  the  upper  arch,  reaching 
nearly  to  the  zenith,  and  moving  slowly  to  west  until  they  reach- 
ed the  constellation  Corona  Borealis,  lighting  up  the  north  west- 
em  sky  with  yellow,  orange  and  red.  After  the  last  rays  from 
the  east  had  passed  the  Pole,  there  commenced  a  sudden  flashing 
of  horizontal  wavy  bands  from  the  upper  arch  towards  the  zenith. 


Digitized  by 


Google 


Pro/1  E.  Loomis  on  the  Aurora  of  1869.  87 

At  10**  10™  p.  M.  the  rays  and  arches  disappeared  and  the 
northern  sky  seemed  to  be  covered  with  a  steady  white  light, 
with  horizontal  wavy  bands  of  dark  haze  rolling  up  in  quick 
succession,  and  vanishing  as  they  attained  an  altitude  of  about 
60**,  continuing  until  10**  80«  P.  M.  and  gradually  fading  away. 

11.  Observations  at  Fort  Bridger,  Utah  Ter.  (lat  41°  14',  long. 
110°  88'),  by  KiRTLET  Byland,  Assist  Surgeon  U.  S.  Army. 

Sept.  1st,  1859,  a  brilliant  aurora  was  seen  at  this  place.  It 
was  nrst  observed  about  11  P.  m.  and  attained  its  greatest  bril- 
liancy before  midnight  It  extended  from  the  uoiSieaf»tem  ho- 
rizon to  the  southern  horizon,  and  was  in  fact  a  Borealo- Austral 
Aurora.  Generally  the  light  assumed  the  form  of  spikes  and 
bars,  but  hi^h  above  the  horizon  in  the  northeastern  sky  was 
a  large  blotch  or  spot,  whose  diameter  was  perhaps  three  times 
that  of  the  constellation  Orion.  This  blotch  was  of  a  deep  crim- 
son color,  and  remained  for  a  considerable  time  unchanged  in 
form,  color  or  intensity,  and  faded  gradually  away.  In  the  oth- 
er portions  of  the  aurora  the  light  appeared  to  spout  from  the 
horizon,  in  the  shapes  already  named,  frequently  reaching  the 
zenith,  and  was  of  great  brilliancy.  It  appeared  to  flow  gradu- 
ally from  N.N.B.  to  the  southern  sky. 

12.  Observations  made  at  Cantonment  Burgwin,  New  Mexico  (lat. 
86°  21',  long.  106°  42'),  by  W.  W.  Andebsok,  Assist.  Surgeon 
U.  S.  Army. 

A  member  of  the  guard  mounted  Sept.  Ist  observed  a  light 
reflected  from  the  clouds  on  that  night  about  10  P.  H.  as  he  was 
walking  post,  the  clouds  having  probably  just  then  thinned  out 
or  broken  away  a  little.  No  other  member  of  the  guards  from 
Aug.  28th  to  Sept  5th  saw  anything  unusual  during  the  inter- 
vening nichts.  By  reference  to  the  Meteorological  Becister  I 
find  that  the  weather  was  cloudy  during  the  whole  time  that  the 
aurora  was  visible  elsewhere.  There  was  rain  on  the  last  four 
davs  of  Auffust,  and  also  on  the  1st,  2nd  and  4th  of  September. 

The  exhibition  was  witnessed  at  Taos,  about  ten  miles  north 
of  us,  by  persons  residing  there,  but  was  not  observed  with  suf- 
ficient attention  to  enable  them  to  answer  any  of  your  questions 
with  accuracy.  A  physician,  Dr.  Ferris,  who  arrived  at  Taos 
from  Pike's  reak  during  the  fall,  states  that  he  was  in  the  South 
Park  at  the  time,  and  thinks  that  it  was  on  the  night  of  the  28th 
of  August  that  the  Aurora  was  observed  by  him.  He  saw  it 
but  one  night.  Streamers  were  seen  to  converge  to  the  zenith 
about  10  P.  M.,  but  the  aurora  was  not  seen  in  the  southern  half 
of  the  heavens.  The  light  was  like  a  large  fire  in  the  distance, 
so  that  at  first  it  was  thought  to  be  an  extensive  fire  on  the 
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inotintains.  The  aurora  exhibited  sudden  flashes,  and  there 
were  pulsations  like  waves  of  light  rushing  up  from  the  horizon. 
I  have  been  told  that  Capt  John  G.  Walker,  of  the  Rifle  Regi- 
ment, wrote  a  description  of  the  aurora  as  it  appeared  at  Fort 
Defiance  (lat  85°  44'),  where  it  is  said  to  have  been  very  brililant. 

18.  Observations  at  the  Sandwich  Islands  (lat  20^  N.,  long. 
157°  W.),  from  the  Pacific  Commercial  Advertiser. 

The  Advertiser  of  Sept  8th,  1859,  states:  "There  was  quite 
a  display  of  the  Aurora  a  few  nights  since,  visible  at  Honolulcu 
Broad  fiery  streaks  shot  up  into  and  played  among  the  heavens, 
almost  as  beautifully  as  those  which  are  sometimes  seen  in  more 
northern  climes." 

The  Advertiser  of  Sept  17th  contains  the  following  letter 
from  S.  E.  Bishop,  dated  Lahaina,  Sept  9th.  "Your  statement 
that  the  Aurora  was  seen  in  Honolulu  enabled  me  to  account 
for  the  phenomenon  I  observed  here  a  few  nichts  since.  At  10 
p.  M.  I  noticed  a  bright,  unsteady  crimson  glow  upon  the  sky, 
extending  from  N.  E.  to  N.,  and  about  36°  of  altitude.  It  re- 
sembled the  reflection  of  a  great  conflagration  at  twenty  or  thirty 
miles  distance,  and  I  attributed  it  to  heavy  fires  on  the  other 
side  of  the  mountain.  I  was  puzzled  however  by  the  fact  that 
the  clouds  which  rested  on  the  mountain  did  not  give  the  sligh^ 
est  reflection  of  the  supposed  fire.  Moreover  the  light  was  lar 
too  pure  and  rich  a  crimson  to  have  been  caused  by  a  fire. 

14.   Observations  at  Porto  Rico^  West  Indies  (^dX.  18°  N.),  by 
M.  du  CoLOMBiER,  from  Vlnsiitut  of  Feb.  Ist^  1860. 

Having  awakened  at  2*^  80®  A.  M.,  Sept  2nd,  I  was  greatly 
astonished  to  see  my  windows,  which  looked  towards  the  north, 
brightly  illumined  by  a  brilliant  purple  light  Rising  imme- 
diately, I  perceived  tnat  this  light  proceeded  from  a  magnificent 
aurora,  which,  according  to  the  testimony  of  the  guard,  com- 
menced at  2*^  A.  M.  and  was  observed  till  4^^  a.  h.  The  luminous 
rays,  red,  purple  and  violet,  extended  even  to  the  zenith.  The 
oldest  inhabitants  of  the  place  declared  that  they  had  never  be- 
fore seen  a  phenomenon  of  this  kind. 

16.  Observations  at  Santiago  de  Chili  (lat  83°  26'  S.),  by  C. 
MoESTA,  Director  of  the  Observatory. 

The  aurora  you  allude  to  did  occur  at  this  and  several  other 
places  in  the  south. of  Chili,  during  the  night  between  Sept  1st 
and  Sept  2nd,  1859.  I  did  not  witness  the  phenomenon  myself 
but  it  appears  that  the  aurora  was  visible  from  about  half  past 
1  until  4  A.  3C.,  showing  a  motion  to  the  west  The  watchmen 
were  much  alarmed  at  the  colored  light  with  which  the  southern 


Digitized  by 


Google 


Prof,  Loomis  on  the  Geographical  Distribution  of  Auroral,    89 

part  of  the  sky  was  covered,  which  gave  rise  to  the  belief  that 
a  small  village  about  three  leagues  south  of  Santiago  was  on  fire. 
This  seems  to  be  the  first  time  that  a  polar  light  has  been  seen 
at  Santiago.  No  notice  has  reached  me  as  to  its  appearance 
north  of  this  place. 

16.   Observations  near  Cape  Horn  (lat.  57°  S.,  long.  66°  W.),  hy 
EiCHARD  ScHUMACHEB,  communicatied  hy  C  Moesta. 

Mr.  Bichard  Schumacher,  assistant  to  the  Chili  Observatory, 
was  at  the  time  on  board  a  ship  near  Cape  Horn.  Being  in- 
formed Aug.  29th  that  an  aurora  had  been  seen  durinff  the  pre- 
ceding night,  he  begged  the  mate  of  the  vessel  would  let  nim 
know  if  there  should  be  another.  Accordingly  he  was  awak- 
ened during  the  night  from  Sept.  1st  to  2nd,  between  2  and  4 
A.  M.,  when  the  aurora  was  already  in  its  splendor.  In  a  south- 
erly direction  there  appeared  a  bright  yellowish  light  forming 
an  ellipse,  whose  diameters  were  as  two  to  one,  the  centre  of 
the  ellipse  being  elevated  about  15°  above  the  horizon.  The 
part  of  the  horizon  below  this  light  seemed  to  be  a  cloudy  mass 
of  a  dirty  reddish  color.  From  this  ellipse,  emanated  a  red 
light,  apparently  all  over  the  heavens  up  to  the  zenith,  and 
thence  onwards  to  the  north.  Mr.  S.  did  not  distinguish  any 
beams  or  columns  of  light,  though  the  sky  seemed  illuminated 
all  round  nearly  uniformly,  except  that  the  light  of  the  ellipse 
was  much  brighter  than  the  surroundinff  parts.  There  were  also 
some  light  transparent  clouds  discernible  near  the  zenith.  The 
light  was  so  brilliant  that  he  could  easily  read  the  title  page  of 
the  Kautical  Almanac,  And  distinguish  the  seconds  hand  of  a 
box  chronometer. 

The  vessel  was  at  noon,  Sept.  1st,  in  lat.  57°  8',  long.  66°  88'  W. 
"  Sept.  2nd,    *'     57  86      "     66  47    " 

On  the  Geographical  distribution  of  Auroras  in  the 

Northern  Hemisphere. 

• 

Auroras  are  very  unequally  distributed  over  the  earth's  sur- 
face. They  occur  most  frequently  in  the  higher  latitudes,  and 
are  almost  unknown  within  the  tropics.  At  Havana  flat.  23° 
9')  but  six  auroras  have  been  recorded  within  a  hundred  years ; 
and  south  of  Havana,  auroras  are  still  more  unfrequcnt.  As 
we  travel  northward  from  Cuba,  auroras  increase  in  frequency 
and  brilliancy ;  they  rise  higher  in  the  heavens,  and  oftener  at- 
tain the  zenith.  The  following  tables  furnish  the  most  precise 
data  I  have  been  able  to  collect  for  constructing  an  auroral  chart 
of  the  northern  hemisphere.  Column  first  gives  the  name  of 
the  station  of  observation ;  columns  second  and  third  its  lati- 
tude and  longitude ;  column  fourth  the  average  number  of  au- 
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Toras  observed  per  year;  oalumn  fifth,  the  greatest  number  of 
auroras  recorded  in  a  single  month ;  column  sixth  shows  the 
number  of  years  embraced  in  the  comparison ;  and  column  sev- 
enth shows  the  authority  for  the  statement 

The  numbers  for  several  of  the  stations  are  derived  from  an 
article  contained  in  vol  viii  of  the  Smithsonian  Contributions, 
entitled,  Record  of  auroral  phenomena  observed  in  the  higher 
northern  latitudes,  compiled  by  Peter  Force.  Such  observations 
are  indicated  by  the  word  '  Force'  in  the  last  column. 

T4BLK  L^^Aw^tigs  annual  numher  of  Aurorat  in  North  America  and  ii9  vidniiy, 
from  lon^tude  80^  to  170^  west  from  Greenwich. 


PlM*. 

toda. 

Lonii- 
tnd*. 

moath. 

Tsitr. 

AvVrtcad. 

Authority. 

HuTwia, 

0     / 
28    9 

82  22 

A 

1 

100 

Am.  Joor .  [2],  xxvlii,  408. 

8aoFr«DciMO, 

8747 

122  26 

i 

1 

Smitkeon.  Report,  1864,  pi  268. 

88  84 

12127 

i 

1 

Am,Joor.,  [2l.xxix,260. 
Gilliss's  Met  Observations 

Washington,  D,  0, 

88  68 

77   0 

9 

8 

WilminfftoD,  Del, 
FbiladefphiA, 

89  44 

76  82 

8 

4 

Am.  Jour.,  xzziii,  299. 

89  68 

7610 

6 

8 

Bacbe's  Met  Observations. 

Kew  York. 

40  42 

74   0 

14 

6 

1 

K.  Y.  Regents  Rep^  1860, 266. 

Kew  Haven, 

4118 

72  66 

26 

12 

16 

E.  0.  Herrick's  observations. 

Korth  Salem,  N.Y, 

4126 

78  88 

8 

2 

10 

N.  Y.  Regents  Rep,  1860, 268. 

Deerfield,  Mass., 

42  88 

72  86 

4 

2 

Am.  Jour.,  iv,  837. 

FayetteviUe,  Vt,, 

42  68 

7240 

21 

8 

11 

Am.  Jour.,  vols,  xii  to  zzir. 

London,  0.  V., 

42  68 

8126 

27 

7 

(  Regents  Rea,  1860, 290-298. 
(  Am.  Jour,  [2],  av,  166. 

Toronto,  0.  VT^ 

48  89 

79  28 

89 

9 

12 

«                 u                 m 

Kingston,  0.  W., 

44    8 

76  40 

86 

11 

Am.  Joor,  [2],  xiv,  166. 

Someryille,  N.  Y., 

44  26 

76  20 

70 

14 

o 

MUM 

Halifax,  U.S., 

44  89 

68  86 

66 

18 

II                       «                       14 

Montreal,  0.  E., 

46  81 

78  82 

84 

10 

A       ^ 

Regents  Rep.,  1860, 290  k  291. 

Quebec  0,  1^ 

46  49 

7112 

42 

12 

WW                       w 

8t  John's,  ir.Fnd, 

47  88 

62  88 

62 

10 

W                       «                          M 

Miohipiootoo, 

47  66 

86    2 

48 

9 

Am.  Jour,  [2],  jdv.  166. 

Hatawagomingen, 

26 

7 

«                     tt                     w 

Moose  Factory, 

6110 

81    0 

141 

19 

M                      M                      M 

Martinis  Falls. 

6162 

86  46 

79 

14 

t*                      «                      tt 

Cumberland  House, 

68  66 

102  16 

104 

26 

GehWs  Worterbnch,  Yii,  144. 

Athabasea  hake. 

68  48 

11118 

91 

21 

J  Athabasca  Obs..  p.  146. 
\  Am.  Jour.,  [2],  nv,  166. 

Frances  lake. 

6180 

129   0 

88 

Lake  Athabasca,  p.  148. 

Lewis  and  Pelly, 

6180 

180   0 

86 

12 

Am.  Jour,  [2],  xiv,  166. 
AthabascaObs.  <k  Am  J,ziv,16«. 

Fort  Simpson. 

6161 

12182 

60 

24 

1* 

Great  Slave  Lake, 

62  46 

109    1 

106 

28 

Capt  Back,  1888-1886. 

Godthaab, 

64  10 

6163 

72 

16 

ObMrvatMeteorolog,  166-22a. 

Fort  Enterprise, 

64  28 

118    6 

142 

28 

Force,  pp.  24-86. 

Fort  Norman, 

64  40 

12446 

82 

16 

Force,  p.  64. 

Fort  Franklin, 

65  12 

128  12 

48 

17 

Force,  pp.  60-64. 

Yoaoon, 

66    0 

147    0 

24 

7 

Am.  Jour.,  [2],  xiv,  166. 

Winter  Island, 

66  11 

83  10 

26 

8 

Force,  pp.  66-72. 

Fort  Hope, 

66  82 

86  66 

89 

18 

Force,  pp.  76-77. 

Fort  ConBdence, 

66  64 

118  49 

100 

80. 

j  Athabasca  Obs,  824-86a 
\  Am.  Jour,  [2],  xiv,  166. 

Peel's  River, 

67  27 

184  80 

66 

16 

Am.  Jour,  [2|,  xiv,  166. 

Jakobshaven, 

69  12 

61    0    18| 

6 

8 

Observat  Meteorolog., 82-164. 
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Taks  l,'^Conttn%tetL 


tode. 


Usd«. 


Richettj    Yean 
jear  month.  •mbraMd. 


PhMsa. 


Feliz  Harbor, 
Point  Barrow, 
Port  Bowen, 
MeMlle  Island, 
.Smith  Sound, 


69  69 

7121 

73  U 

74  47 
78  87 


92  1 
16616 

88  66 
110  49 

7a  40^ 


28 
181 
47 
26 
10 


10 

26 

16 

8 

6 


AttBortty. 


Force,  pp.  94-87. 
PhiL  Tran*.,  1867,  p.  497. 
Force,  p.  91. 
Force,  pp.  97-108. 
Or.  Kane's  Obe. 


The  following  auroral  observations  are  generally  confined  to 
brief  periods  of  time^  and  have  therefore  less  importance  than 
the  preceding.  They  are  nevertheless  of  some  value  in  deciding 
in  what  part  of  the  world  auroras  are  most  frequent  and  bril- 
liant. Tnese  notices  are  all  taken  from  Force's  article  in  the 
Smithsonian  Contributions,  vol.  viii^ 

Tabli  n— 'J\ro<tcM  of  Aurortat  m  I^ortk  AmefUa  and  iU  rnetntty,  frtm  tcn^Uude 
80*  ia  170<*  W9tfram  Grwfueieh, 


Lati-'  liongi- 


PlaeeL 


o 

68 
66 
67 

67    2 


Cedar  Lake, 

Off  Cape  Farewell, 

At  sea, 

York  Fort> 

At  sea,  67  80 

At  sea,  68  12 

At  sea,  68  80 

At  tea,  69 

At  sea,  69  68 

HoaiBk,  69  69 

At  sea,  60 

Kikkertak,  60   4 

KenDortalik,6reeo]aiidy60   8 

Daris  Strait^  60  10 

At  sea,  61 

Davie  Straits^  61 

Davis  Straits,  61 

At  sea,  62 

Rankin's  Inlet,  62 

Hudson  Strait,  62 

Good  Hope,  64 

Cape  Lavenom,  64 

At  sea,  66 

Sontbampton  lalaoc^  65 

At  sea,  66 

Hadson's  Bay,  66 

Chamiaso  Island,  66 

At  sea,  66 

Kotxebae's  Sound,  66 

Fort  Macpherson, 67 


10010 
42  61 
49 

98 

46 
49  16 


AuroraflL 


Extremely  brilliafit  and  covered  ti^  wbole  sky. 
Frequently  most  brilliant. 
Occurred  almost  evei^  night. 

tVery  few  winter  mghts  wit^ift  the  atdrora. 
One  may  read  distinctly  W  it 
)  Whole  Botfthem  hemisphere  illamined.  Gwe 
nearly  as  much  liglt  as  the  full  moon. 
Radii  shot  from  the  southward. 
J.  ^J  j  Far  surpassed  anything  of  the  kind  obeenred 
**  ^"  I     at  Port  Bowea 
60     {Seeo  in  every  part  of  the  heavens. 
69  63  Brilliant  coruscatiKMis. 
44  89  Four  luminous  archea 
66     jWbole  sky  illumimted. 

48  2  Unusually  brilliant  coruscations. 

AK^J  iOf  every  day  occurrence.  Brig&ter  than  the 
**^*>     full  moon. 

j  Yellow  and  reddish  ooruacatiottB,  extending 

)     near  the  senith. 

49  60*' Illumined  the  whole  southern  sfty. 

62     |Tbe  whole  sky  was  one  living  mi  of  aurora. 
54  40  Most  brilliant  aurora  danced  to  the  aenitb. 
68      Aurora  seen  in  the  south. 
9  S      A urora  very  brigh  C,  spreading  all  ovier  the  sky.- 


49  40 


46   72  24  Aurora  unusually  splendid. 


51  42  Auroras  alwtf^'s  spring  up  in  the  K  or  3.E. 

89  so' Auroras  uAfrequent. 

68      Very  brilliiint,  spread  all  over  the  heavens. 

84  40*  Visible  during  the  whole  of  the  night 

61      Very  brilllaot;  sheotkig  rays  to  the  seittth.- 

82  6(8  Very  brilliant 


]8l614f7  Very  brilliant. 
80   69-      Seen  i»  the  sovt&i 
80  1 63-      Aurora  always  seei^  to  the  northward; 
1186'     [Six  auroras  seen  in  fifteen  days. 
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Tablx  TL-^C&tUinued, 


FUo«. 


Gape  EnueDBterD, 

Fort  Good  Hope, 
BehriDg*8  Sea, 
Hearne's  Sea, 

IglooUk, 

Baffin's  Bay, 
Baffin's  Bay, 
Baffin's  Bay, 
Somerset  House, 
Baffin's  Bay, 
Batty  Bay, 

itnstin's  winter  quarters, 

Lancaster  Sound, 

Griffith  Island, 

At  sea, 

Off  Beechy  Island, 
Assistance  Harbor, 
Barrow  Strait, 
Wellington  Channel, 
Northumberland  Sound, 


Lati<    Longi- 
tude,    tude. 


Aurora*. 


67    8163  46 

67  28180  54 

68  80167 

68  48115  81 

69  15    8146 


70  43  68 

7120  62 

72  10  68 

72  48  95 

72  49  70 

7817  91 

7410,  94 

7418   82 

74  80|  95 

74  81111 
74  40  92 
74  40'  94 
7446  94 
74  64  98 
76  62   97 


Shot  up  to  the  senith;  pink,  purple,  and 
g^en  rays. 
Spread  all  over  the  sky. 
Unusually  brilliant  display. 
Most  superb  display. 

i2  auroras  in  Not.  ;  1  in  Dea  1822.    Gene- 
rally faint 
Faint  aurora  to  southward.    ■ 
BrillianC  aurora. 

Eleven  auroras  seen  in  Feb.  1851. 
Seldom  seen  in  1888. 
Nine  auroras  seen  in  Jan.  1861. 
Great  luminous  rays  issued  from  the  senith. 

(  11  auroras  in  Jan.  1861 ;  12  in  Feb.  1851  ; 

I      and  4  in  March,  1861. 
Eleven  auroras  in  Dec  1850. 

)  Vastly  inferior  to  those  seen  in  mor«  south- 
em  latitudes. 
Aurora  faint. 

Ten  auroras  seen  in  Not,  1850. 
Much  less  vivid  than  in  more  southern  latitudes. 
Two  auroras  in  Sept.  1860. 
Seven  auroras  seen  in  Oct  1850. 
Five  auroras  seen  in  Dec.  1862. 


The  following  table  exhibits  the  average  annual  number  of 
auroras  in  Europe.  The  table  is  arranged  in  the  same  manner 
as  Table  I. 

Table  TIl,'^Average  annual  nianber  of  Auroroi  in  Europe, 


Lati- 

LoQgi- 

Per  Richeat 

Yean 

Plaee. 

tude. 

tode. 

yaiir 
4 

month. 

embraced. 

Aathority. 

Bologna, 

0      t 

44  82 

o    / 
1128R 

6 

24 

Mairan  Aurore  Boreale,  p.  505. 

Paris, 

48  60   2  20E. 

19 

64 

Gehler  Wort.,  vii,  1, 186. 

Montmorency, 

49   0   219E. 

6 

4 

27 

Gotte  Meteoroloffie,  855. 

Oarlsruhe, 

49    1    8  26E. 

8 

5 

11 

Gehler  Wort,  vu,  1, 146. 

Plymouth, 

60  22   4   9W. 

6 

5 

21 

Amu  Journal,  zxxiii,  298. 

Leyden, 

62    9   4  29  E. 

26 

29 

Cotte  Meteorologie,  855. 

Berlin, 

62  80 18  28  E. 

4 

5 

28 

Mairan  Aurore  Boreale,  500. 

Franecker, 

68  12.  5  82  E. 

26 

8 

7 

Cotte  Meteorologie,  855. 

Kendal, 

6419 

2  46  W. 

81 

10 

7 

Dalton's  Met  Essays,  54-68. 

Makerstoun, 

66  85 

2  31  W, 

81 

6 

Am.  Jour.,  [2],  xi,  189. 

Dunse, 

66  47 

2  20  W. 

24 

11 

10 

PhU.  Trans.  Abstracts,  vi,  291. 

Up^MUa, 

69  62  17  88  E. 

87 

14 

21 

De  la  RiTe  Elea,  ili,  801. 

Christiana, 

69  64  10  48  E. 

88 

18 

16 

De  la  Rive  Elec.  ill,  800. 

St  Petersburgh, 

69  66;80  18  E. 

21 

8 

11 

Mairan  Aurore  Boreale,  510. 

Bossekop, 

69  68:28  84  E. 

148 

1 

Pouillet  Physique,  ii,  668. 

The  following  observations  are  less  definite  than  the  preceding, 
and  are  therefore  given  in  a  separate  table. 
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Table  IV. — Notica  ofAwrwa$  in  Evmpe  and  iU  viciniiy  frmm  L<mffUude  60o 
JSast  to  80°  West  from  Oreentrieh, 


Place. 


Teneriffe, 

Shetland  laknds, 
At  Ma, 

'At  tea, 

Iceland, 

Toraeo, 


tuda. 


2816 

60  20 
60  80 

61 

64 

66  62 


tude. 


o     / 
16  39  W. 

1    9W. 
26       W. 

25       W. 

22       W, 

2418E. 


Aaroru. 


'  Aurora  seen  Not.  1887  for 
the  first  time  in  the  mem- 
'     ory  of  man. 
\  Constant  attendant  of  dear 
I     evenings. 

A  bright  ardi  with  coruscations. 
I  Passed  through  the  zenith  and 
•I  eclipeed  the  moon  in  splen- 
(     dor. 

Seen  almost  every  clear  niffht 
Frequently  occupy  the  Whole 
sky.     Commonly  seen  in 
the  north. 


Authority. 


Alfired  Diston. 

Rees'  Cyc.,  v.  iiL 
Force,  p.  18. 

Force,  p.  14. 

Henderson,  p.  148. 

Maupertuis,ii,  156. 


The  following  are  the  most  definite  observations  I  have  been 
able  to  collect  £rom  the  Asiatic  continent. 

Tablb  v.— .4ttfwa«  in  Ana  and  itt  vicinity  from  Longitude  60®  JSoMt  to  170® 
Wettfrom  Oreenwek, 


Plae*. 


,  LaU- 
tttda. 


Irkntdc,  52  20 

Tomsk,  56  85 

Oatherinenberg,    56  50 
Torinsk,  57  45 

Kirenskoi  Ostrog,  58   0 


5812 
58  80 


Tobolsk, 

Jeniseisk, 

BerasoT,  '68  56 

I 

VinhmKoorma,  66 
EbBotcfain  Island,  67  26 


Nijnei  Kolymsk^ 
On  the  ice, 
On  the  ice. 


68  82 

69  58 

70  20 


Loofi- 


o     / 

108  60  E.. 

86  80  E. 
68  85  E. 
68  45  E. 

108      E. 

6818K 

92      E. 

65   4E. 

152      E. 

175  85  W. 

160  56  S. 
168  41  E. 
174  18  E. 


Aurora*. 


)T\ro  auroras  seen  in  Dec. 
1786. 
iOnly  one  aurora  per  month 
in  1741. 
Four  auroras  seen  in  1854. 
Three    auroras    seen   in 

March  1742. 
Five  auroras  seen  in  March 

1789. 
Not  much  more  frequent 
than  under  the  same  lat- 
itude in  Europe. 
Three  auroras  seen  in  Feb. 
1788. 
(  Sometimes  seen  for  months 
i     together  throughout  the 
(     night. 

Constant  and  very  brilliant. 
( More  frequent  and   bril- 
<     liant  than  at  Nijnei  Eo 
(     lymsk. 
Seen  almost  eveiy  evening. 

!An  aurora  of  extraordina- 
ry beauty. 
Beautiful  aurora  all  night. 


Aatliority. 


Qmelin,  p.  484. 

Gmelin,  p.  477. 
__^  Jer  Obe. 
Gmelin,  p.  826. 

Qmelin,  p.  458. 

Erman,  i,  894 

Qmelin,  p.  458. 

Erman,  i,  470. 

BUlings,  p.  57. 

Von  Wrangell,  506, 

Von  Wrangell,  88. 
Von  Wrangell,  108. 
Von  Vrangell,  818. 


If  we  project  all  the  preceding  observations  upon  a  charty  we 
shall  discover  consideraole  uniformity  in  the  distribution  of  au- 
roras over  the  earth's  surface.  If  we  travel  from  the  equator 
northward  along  the  meridian  of  Washington,  we  find  on  an 
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average  near  the  parallel  of  40^,  only  ten  auroras  annually. 
Near  the  parallel  of  42**,  the  average  number  is  20  annually; 
near  45°,  the  number  is  40 ;  and  near  the  parallel  of  50°  it 
amounts  to  80  annually.  Between  this  point  and  the  parallel 
of  62°,  auroras  are  seen  almost  every  night  They  appear  high 
in  the  heavens,  and  as  often  to  the  south  as  the  north.  Further 
north  they  are  seldom  seen  except  in  the  south,  and  from  this 
point  they  diminish  in  frequency  and  brilliancy  as  we  advance 
towards  the  pole.  Beyond  lat.  62°  the  average  number  of  auro- 
ras is  reduced  to  40  annually.  Beyond  lat  67°  it  is  further  re- 
duced to  20,  and  near  lat  78°  to  10  annually.  K  we  make  a 
like  comparison  for  the  meridian  of  St.  Petersburg,  we  shall 
find  a  similar  result,  except  that  the  auroral  re^on  is  situated 
further  northward  than  it  is  in  America ;  the  region  of  80  auro- 
ras annually  being  found  between  the  parallels  of  66°  and  75^. 

Upon  the  accompanying  chart,  the  deep  red  color  indicates 
the  region  where  the  average  number  of  auroras  annually 
amounts  to  at  least  80 ;  and  the  pale  red  color  indicates  the  re- 
gion where  the  average  number  of  auroras  annually  amounts  to 
at  least  40.  We  thus  see  that  the  region  of  greatest  auroral  ac- 
tion is  a  zone  of  an  oval  form  surrounding  the  north  pole,  and 
whose  central  line  crosses  the  meridian  of  Washington  in  lat 
56°,  and  the  meridian  of  St  Petersburg  in  lat  71  .  Accord- 
ingly auroras  are  more  frequent  in  the  "Upited  States  than  they 
are  in  the  same  latitudes  of  Europe.  On  the  parallel  of  45°,  we 
find  in  North  America  an  average  of  40  auroras  annually ;  but 
in  Europe  less  than  ten. 

Geographical  Distribution  of  Thundkb  Storms. 

The  geographical  distribution  of  auroras  is  believed  to  be  in- 
timately related  to  the  geographical  distribution  of  thunder 
storms.  I  have  therefore  maae  a  considerable  collection  of  facts 
showing  the  average  annual  number  of  days  of  lightning  at  dif- 
ferent points  of  the  earth's  surfiwe.  In  the  following  table,  col- 
umn 4th  shows  the  average  annual  number  of  days  of  lightning 
for  the  places  named  in  column  1st  Column  6th  shows  the 
number  of  years  embraced  in  the  comparison ;  and  column  6th 
shows  the  authority  for  the  statements. 

Tabu  YL — Average  number  of  day  of  lAgktning  annually. 


PUm. 

Utitod* 

Loofiuida. 

Napei 
jmt. 

braowL 

Ambority. 

Qeorgvtown,  Oniana, 

o    / 
6  49 

o    / 
5811W. 

60 

11 

BritGoiana  VetOba.1 846-56. 

Ethiopia, 

11 

86      E. 

82 

6 

Astron.  Nacfaricht,  1204, 62. 

Lima,  Pern, 

12   0 

77    2W. 

0 

Arago  Met  Easays,  p.  109. 

AbvBUDia, 

18 

87      E. 

88 

1 

Arago  Met  Essays,  p.  129. 
Madras  Obs.,  1841^6. 

Madras, 

18   4 

8016E. 

144 

6 

OeDtral  Africa, 

12  to  18 

^E.to4W. 

66 

2 

Barth's  Central  Africa. 
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Table  YL—Continutd, 


Pkoa. 

LaUtiMto. 

Loogttudo. 

No.  per 
year. 

Y'nemH 
braced. 

Authority. 

MariiDiqne, 

O      f 

1440 

o    / 
61    8W. 

89 

Arago  Met  Eseays.  p.  129. 
St.  Helena  Obe.,  1840-48. 

St  Helena, 

15  56 

554  E. 

0 

8i 

Ooaddonpe, 

16  12 

61  46  W. 

87 

Arago  Met.  Essays,  p.  129. 

Bombay. 

18  50 

72  60E. 

42 

Bombay  obs.,  1845-49. 
Arago  Met  Essays,  p.  128. 

Cakntta, 

22  85 

88  26E, 

60 

Rio  Janeiro, 

28    OS. 

48  14W. 

50-6 

u             «             «            a      tt 

Patna,  India, 

25  81 

86  10K 

58 

u            u            u           u      a 

Cairo, 

30    6 

8126E. 

8-6 

"           "           •*          "    184. 

Baenoe  Ayree, 

34  80a 

58  28  W. 

22*5 

"             "             "            «    180. 

Gibraltar, 

36    7 

6  21  W. 

6 

Berghaus  Annalen,  200,  6. 

Athens, 

87  68 

28  44K 

11 

Arago  Met  Essays,  p.  188. 

Palermo, 

88    7 

18  19E. 

18-6 

K&mts  Meteorology,  p.  862. 

Smyrna,  Aria, 

38  28 

27  HE. 

19 

Arago  Met  Essays,  p.  180. 

Waehington, . 

38  68 

77    OW. 

18-5 

Gilliss's  Met  Ob«er?ationa 

Maryland, 

39    0 

76  80  W. 

41 

PhiL  Trans,  1759,  p.  68. 

Janina,  Tark^, 

39  47 

20  69E. 

46 

10 

K&ntz  Met.,  ii,  468. 

Pekio,  China, 

89  58 

116  40E. 

5-8 

Arago  Met  Essays,  p.  184. 

Philadelphia, 

89  68 

76  low. 

10 

Journal  Franklin  Institute. 

New  York. 

40  42 

74    OW. 

26-4 

10 

N.  Y.  Regents  Rep.,  1848-66. 

Hndeon,  Ohio, 

4114 

8126W. 

18 

Manuscript  observations. 

North  Salem,  N.*  T. 

4120 
4146 

78  88  W. 
78    8W. 

22-7 
26-0 

10 

N.  Y.  Regents  Rep..  1848-51. 
"          "            "     1861-62. 

Amenia,N.Y.. 

4148 

73  86  W. 

18 

*•            "  1860,241. 

Rome,  Italy, 

4154 

12  26E.     42-4 

11 

E&nU.  Met,  ii,  468. 

Rodez,  France, 

42    0 

2  89E. 

11 

Annnairo  Met,  1861,  p.  122. 

Albany.  N.  Y., 
Maneiilee,  Fr^ 

42  40 
48  18 

78  44W. 
5  22E. 

21-6 
9-3 

N.  Y.  Regents  Rep.,  1840-49. 
K&nU  Met,  ii,  468. 

Tonlooae,  Tr,, 

48  86 

126E. 

171 

(  Annuaire  Met,  1861, 181. 
7  Arago  Met  Essays,  p.  181. 
N.  Y.  Regents  Rep.,  1860, 871. 

Toronto,  C.  W., 

48  89 

79  21  W. 

20 

LowviUe,N.Y.. 

48  47 

76  88W. 

12-7 

N.  Y.  R^rents  Rep.,  1840-48. 

Newbury.  Vt, 
Orange,  France, 

44    6 
44   7 

72    6W. 
5  60E. 

8-7 
12-2 

81 

"     1854-56. 
Annuaire  Met,  1861,  p.  167. 
N.  Y.  Regents  Rea,  1850-62. 

Soraer?iUe,N.Y, 

4410 

76  26  W. 

17-8 

Padna,  Italy, 

45  24 

U52E. 

41-9 

12 

K&mtz  Met,  ii,  468. 

La  Rochelle.  Fr^ 

46  10 

1    9W. 

21-0 

Eamtz  Met,  ii,  465. 

Geneva,  Swita., 

46  12 

610E. 

19 

Gehler,  4,  2,  p.  1686. 

Bourg,  France, 

46  12 

615  E. 

87 

Annuaire  Met,  1851,  p.  188. 

Morgee,  SwitjL, 

46  81 

6  28E. 

22-8 

i  BibUotheque  UniverseUe. 
i      March  I860,  p.  229. 

Quebec,  C.  £., 

46  49 

7112W. 

23*8 

Arago  Met.  p  129. 

Dijon,  France, 

47  19 

5    2E. 

16 

Annuaire  Met,  1861,  p.  84. 

Viviers,  France, 

47  30 

440  E. 

24-7 

Arago  Met,  p.  129. 

Ofen,  Hungary, 

47  80 

19    2£. 

28-0 

Eamt2  Met,  ii,  469. 

Tegemsee,  Bay., 

47  80 

1182E. 

28-2 

«                «          w    ^tj^ 

Peiesenberg,  Bar^ 

47  48 

11    IE. 

28-0 

u             u        H     m 

St.  Andes.  Gena, 

47  68 

1112E. 

271 

M                  MM* 

Denainyilliers,  Fr., 

48   0 

2  20E. 

20-6 

Arago  Met,  p.  180. 

Munich,  Bav^ 

48    8 

1186E. 

22-7 

Kamta  Met,  ii,  467. 

Vienna,  Austria, 

48  12 

16  20E. 

8-8 

«             u        u      u 

Augsburg,  BaT, 

48  21 

10  64  E. 

22-8 

M                  <l           M       K 

Tubingen.  Wiirt, 

48  82 

9    2E. 

14-6 

Arago  Met.  p.  182. 

Lugan,  Russia, 

48  85 

89  21E. 

86 

Berghaus  Annalen,  200,  5. 

Strasbourg,  Fr., 
Giengen,  Wurt., 

48  86 

7  46E. 

17 

20 

Arago  Met,  p.  181. 
Kfimts  Met,  ii,  456. 

48  87 

10  16  E. 

21-9 

12 

Hoheufurth,  Boh., 

48  87 

17  40E. 

28 

Berghaus  Annalen,  200,  10. 

Stuttgart,  Wurt., 

48  46 

910E. 

20-6! 

Kfimtc  Met.,  ii,  456. 
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Tabli  Y1.— Continued. 


Place. 


Latitude.  LoDgitode. 


Vereailles,  France,  48  48 

Paris,  France,  48  60 

Qoeredorff,  France,  48  67 

Reeensberg,  Bet.,  49    1 

Rebberg,  Boh.,  49    6 

Metz,  France,  49    7 

Tabor,  Bohemia,  49  24 

Rouen,  France,  49  26 

Mannheim,  Bay.,  49  28 

Seelaa,  Boh.,  49  82 

Braesnits,  Boh^  49  S4 

Dentscbbrod,  Boh.,  49  86 

Wttrsburg,  Bay.,  49  46 

Brzesina,  Poland,  49  49 

Landskron,  Boh.,  49  65 

Tepel,  Bohemia,  49  58 

La  Chapelle,  Fr.,  60   0 

Eger,  Bohemia,  60   6 

Prague,  Bohemia,  60    6 

Smetschna,  Boh^  60  1 1 

Koniggr&tz,  Boh!,  60  18 

Polpero,  Enff.,  60  20 
Oberwiesenthal,  Boh.' 50  26 


Hohenelbe,  Boh., 
Altenberg,  Boh., 
Tetschen,  Boh., 
Brussels,  Belg., 
Maestricht,  Hoi., 
Zittau,  Sax., 
Freiberg,  Sax., 
Erfurt,  Prussia, 
Schluckenau,  Boh., 
Dresden,  Sax., 
Nertschinsk,  Rus., 
Middleburg,  Belg., 
London,  Eug., 
Sagan,  Prussia, 
Miinster,  Pr., 
Utrecht,  Hoi., 
Leyden,  HoL, 
Irkutsk,  Rus., 
Minden,  Pr., 
Berlin,  Prussia, 
Luneberg,  Han., 
Barnaul,  Russia, 
Hamburg, 
Cuxhaven,  Germ., 
Braunsberg,  Pr., 
Apenrade,  Den., 
TiUit,  Prussia, 
Slatoust,  Russia, 
Copenhagen,  Den., 
Memel,  Prussia, 
Moscow,  Russia, 
Kasan,  Russia, 


60  88 
6045 
60  47 
60  60 
60  61 
60  64 
60  66 

60  68 

61  I 
61    8 

61  18 
6128 
6130 
6187 
6168 

62  6 
62  9 
62  17 

62  18 
52  81 

63  14 

63  20 
68  38 
68  63 

64  20 
66    8 

65  6 

66  11 
56  41 
66  42 
66  47 
65  62 


Jekaterinenburg.RuB.  66  60 


2   7K. 

2  20E. 

7  48E. 
1166E. 

13  27E. 
6  10E. 

16  69  £. 
1    6E. 

8  27E. 

17  83  E. 

9  17E. 

17  66  E. 
9  64E. 

16  68E. 

18  67  E. 
12  62E. 

3  86E. 

14  42  E. 
14  28  E. 

16  22E. 
18  10E. 

4  low. 

12  68E. 

17  64E. 

18  48  E. 
16  32E. 

4  80E. 

6  42E. 
1448E. 
18  20E. 

11  2E. 
14  27  E. 

18  44E. 
119  20  E. 

8  87E. 
0   7W. 

1619E. 

7  88E. 
6  8K 
4  80R 

104  17  E. 

8  56E. 

13  21E. 
10  28E. 
83  27  E. 

9  68E. 
844R 

19  64E. 

9  26E. 
2145E. 
69  46  E. 

12  86E. 
21  6E. 
87  44E. 
49  80K 
60  84  E. 


No.  per  Y'nem 
year.  1 1  raced. 


16 

18-6 

27 

16-9 

29 

16 

6 
18 
20-8 
12 
27 
16 
13-9 
27 
11 
11 
15-7 
16 
17-7 
11 
28 
10 
16 
20 
16 
17 
161 
16-6 
19 
IS 
141 
14 
20 

81 
21-3 

8-3 
29-3 
29-7 
16 
18'6 

8-5 

6-8 
17-3 
20-2 
24 
10-7 
11-6 
30-7 
19 
12-6 
14 

1 

4 
22-4 

9 
23-3 


1 
61 

I 
10 


1 
12 


18 
10 


28 


8 
11 


6 

18 
12 


29 
2 

120 
20 

1 

10 


2 

4 
26 
9 
1 
8 


Authoritj. 


Annuaire  Met,  1861,  p.  65. 
Arago  Met,  p.  183. 
Annuaire  Met,  1861,  p.  181. 
KiUntE  Met.  ii,  467. 
Berghans  Annalen,  200, 10. 
Annuaire  Met,  1861.  p.  109. 
Berghaus  Annalen,  200, 10. 
Annuaire  Met,  1861,  p.  149. 
Kfimtc  Met.,  ii,  456. 
Berghaus  Annalen,  200, 10. 


K&miz  Met,  ii,  427. 
Beighaus  Annalen,  200, 10. 


Arago  Met.,  p.  181. 
Berghaus  Annalen,  200, 10. 
K&mtc  Met,  ii,  457. 
Berghalu  Annalen,  200, 10. 

M  «  a        M 

Arago  Met,  p.  133. 
Berghaus  Annalen,  200, 10. 


Eamts  Met,  ii,  466. 
Arago  Met,  p.  181. 
Berghaus  Annalen,  200, 10. 

tt  M  M  tC 

K&mtz  Met.,  u,  467. 
Berghaus  Annalen,  200, 10. 

M  K  H  tt 

Kamtz  Met,  ii,  469. 

"  "  ••  466. 
Arago  Met,  p.  138. 
Kftmtz  Met,  ii,  467. 
Beighans  Annalen,  200,  6. 
Arago  Met,  p.  182. 
«  «  188. 
Eamtz  Met,  ii,  469. 
Berghaus  Annalen,  200,  5. 
Kjimts  Met,  ii,  457. 

' 466. 

Berghaus  Annalen,  200,  6. 
Kamtz  Met,  ii,  466. 

tt  U  u         u 

Berghans  Annalen,  200, 6. 


Oehler  Wort,  ▼.  4,  2,  p.  1686. 
Berghaus  Annalen,  200,  6. 
KamU  Met.,  ii,  469. 

U  U  M  II 

Berghans  Annalen,  200.  6. 
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Tablb  YL-^Cfantinued. 


Pkee. 

LaUtnde. 
0     / 
58  22 

brmeed. 

AvOtonty. 

Skam,  Sweden, 

0     / 
12  28E. 

9-2 

26 

Eftmtc  Met,  ii,  461. 

Stockholm,  Sweden, 

59  21 

18   4E. 

9-8 

10 

U                   M             U            U 

Spydberga. 

59  88 

9      E. 

7-7 

8 

M                   tt            <«           tt 

Bogoelowik,  Ras., 

59  46 

69  59E. 

2 

I 

Berghaus  Annalen,  200,  6. 

Petersburg,  Kui^ 

59  52 

80  26E. 

12-4 

10 

KamU  Met,  ii,  459 ;  Arago. 

Abo,  RuMia, 

6015 

22  10E. 

10 

12 

t<                 «             M           U 

Sondmor,  Nor., 

60  24 

5  18E. 

6-8 

7 

«      ••  461. 

62  80 

6  20R 

8-9 

12 

«                tt            M         tt 

Archangel,  Rua., 

64  82 

40  88E. 

6-5 

18 

Berghaus  Annalen,  200,  5. 

ReikUyik,  Iceland, 

64    8 

22   OW. 

i 

2 

Arago  Met,  p.  111. 

Fort  Franklin, 

66  12 

128  12  W. 

1 

2 

M                    M           W        M 

Baffin's  Bay, 
MeWille  Island, 

65  80 

80      W. 

1 

1 

«          tt     IIQ^ 

74  47 

110 49 W. 

0 

2 

M                 tt          «        « 

At  sea. 

76 

100      W. 

0 

1 

«                 M          «       M 

between  lat.  0^ 

andlat.  SO^^l 

"         "  80 

**     "  60 

the  average  number 
-     of  thunder  storms 

"         "50 

"     "  60 

"         "  60 

"     u  70 

annually  is 

beyond     "70 

^ 

It  is  obvious  from  an  examination  of  the  preceding  table,  that 
thunder  storms  prevail  most  frequently  in  tne  equatorial  regions 
and  diminish  as  we  proceed  towards  the  poles.  It  is  also  evi- 
dent that  the  frequency  of  thunder  showers  depends  upon  other 
circumstances  than  simply  latitude ;  but  without  stopping  to  en- 
quire what  these  circumstances  are,  we  will  take  the  average  of 
the  observations  included  between  different  parallels  of  latitude. 
We  thus  find  that:— 

51-6 

19-9 

14-9 

4-0 

00 

Maury's  storm  and  rain  charts  of  the  Atlantic  Ocean  furnish 
most  important  information  on  the  same  subject.  The  following 
table  presents  a  summary  of  the  results  of  these  charts.  The 
ocean  is  divided  into  squares  by  parallels  of  latitude  drawn  at 
intervals  of  five  degrees  from  each  other,  and  meridians  of  lon- 
gitude at  intervals  of  five  degrees.  Each  square  of  the  follow- 
ing table  contains  three  numbers.  The  first  shows  the  number 
of  days  of  observation  within  the  given  square ;  the  second 
shows  the  number  of  days  of  lightning  reported,  and  the  third 
is  the  number  oi  days  of  lightning  which  would  occur  in  one 
year,  as  computed  from  the  numbers  actually  observed.  Thus 
in  the  square  included  between  the  parallels  of  30  and  35  de- 
grees of  north  latitude,  and  between  the  meridians  of  66°  and 
70^,  the  first  number  is  548,  which  shows  that  1644  observations 
have  been  obtained  in  that  square.  Each  observation  represents 
a  period  of  8  hours,  so  that  1644  observations  represent  548 
days.  During  this  period,  lightning  was  reported  on  44  days, 
which  is  at  the  rate  of  29  cases  for  one  year. 
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We  see  in  this  table  abundant  evidence  that  the  frequency  of 
lightning  depends  upon  other  circumstances  than  simply  latitude. 
Throughout  the  western  half  of  the  Atlantic  Ocean,  lightning 
occurs  three  times  as  frequently  as  throughout  the  eastern  half  of 
that  ocean.  If  we  take  the  average  of  all  the  observations  upon 
the  same  parallel  of  latitude,  we  shall  find  the  number  of  days 
of  lightning  to  be  as  follows  : 
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The  average  frequency  of  lightning  in  the  North  Atlantic  is 
tivo  and  a  half  times  as  great  as  in  the  South  Atlantic ;  also  the 
average  frequency  of  lightning  on  land,  at  least  in  the  northern 
hemisphere,  appears  to  be  more  than  tivioe  as  great  as  in  the  North 
Atlantic.  The  bearing  of  the  preceding  facts  upon  the  theory 
of  auroras  will  be  considered  hereafter. 


Abt.   XIL — On  the  Products  of  the  IHstiUation  of   Common 
Bosin ;  by  James  Schiel,  of  St  Louis, 

The  chemical  process  taking  place  in  the  distillation  of  com- 
mon rosin  or  colophonv,  and  the  two  different  liquids  which  are 
obtained  by  that  distilfation,  have  as  yet  escaped  the  attention 
of  chemists ;  the  whole  process  is  almost  completely  wrapped  in 
darkness.  The  two  liquids  just  mentioned  are  distinguished  as 
essence  of  rosin  (in  Europe  "  German  oil  of  turpentine")  and  rosin 
oil;  the  former  is  thin,  of  a  light  yellow  color,  and  a  strong, 
almost  aromatic  odor ;  the  latter  is  a  thick  liquid  of  a  somewhat 
disagreeable  odor. 

The  essence  of  rosin  is  a  mixture  of  two  substances,  which  may 
be  separated  by  fractional  distillation  if  often  repeated.  During 
this  distillation  the  liquid  passing  over  sometimes  assumes  a 
milky  aspect,  produced  bj  the  formation  of  a  small  portion  of 
water  and  a  trace  of  acetic  acid ;  a  small  piece  of  lime  or  bary- 
ta instantly  renders  the  liquid  perfectly  transparent.  Of  the 
two  liquids  into  which  the  essence  of  rosin  separates,  the  first  is 
very  thin,  perfectly  colorless  and  transparent,  and  of  a  strong, 
refracting  power.    I  call  it  cohphonon.    The  specific  gravity  of 
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colophonon  is  0*84  at  14"*  C,  ita  boiling  point  97°  C.  (Barom. 
•756) ;  with  concentrated  sulphuric  acid  it  forms  a  brown  liquid 
from  which  water  separates  a  green  oil,  having  much  the  smell 
of  01.  anthos.  Chlorhydric  acid  produces  a  similar  transforma- 
tion. With  potassium  it  gives  rise  to  a  lively  emission  of  gas 
and  coagulates  into  a  brown-yellow  mass.  Heated  in  a  closed 
vessel  above  the  boiling  point  it  colors  brown  and  assumes  an 
odor  of  peppermint. 
The  composition  of  colophonon  is  expressed  by  the  formula 

^11^19^2* 

One  hundred  parts  consist  of 

Calculated.  Foand. 

Carbon,  7962  7890  78-96  79150 

Hydrogen,  11-86  1169  1161  1201 

Ozyg«D,  968  961  944  949 

100-00  100-00  100*00  100-00 

The  determination  of  the  specific  gravity  of  (vapor  of)  colo- 
phonon gave  the  number  5'1,  which  however  I  consider  merely 
as  an  approximation.  It  is  remarkable,  that  this  substance, 
whose  composition  is  distinguished  from  that  of  phoron  by 
eiH4  should  have  a  boiling  point  as  low. 

The  second  constituent  of  the  essence  of  rosin  has  its  boiling 
point  at  160°  C,  and  possesses  all  the  chemical  properties  of  oil 
of  turpentine.    The  analysis  of  it  showed  it  to  oe  composed  of 

Carbon, 8744 

Hydrogen, 11-78 

The  formula  of  oil  of  turpentine  ^lio^ie  requires 

Carbon, 88-28 

Hydrogen, 11-77 

100-00 

As  it  does  not  seem  to  have  any  effect  on  the  plane  of  polariza- 
tion, it  may  be  identified  with  the  therebine  of  Deville. 

The  oil  of  rosin,  with  a  boiling  point  above  that  of  mercury, 
does  not  seem  to  have  a  constant  composition  ;  at  least,  there  is 
sometimes  a  difference  between  the  raw  oil  and  the  refined  oil. 
The  raw  oil,  which  has  the  property  of  fluorescence,  loses  this 
property  in  a  great  degree  by  a  ver^simple  refining  process.  This 
process  consists  simply  in  placing  the  earthen  vessels  containing 
the  raw  oil  on  the  hot  wall  around  the  neck  of  the  iron  retort, 
from  which  the  rosin  is  distilled,  and  allowing  them  to  stand 
there  for  some  hours,  keeping  them  covered  up.  A  portion  of 
the  raw  oil  that  had  been  heated  in  the  water-batn  in  contact  with 
caustic  lime  showed  the  composition  ^20^29^2  of  the  resineine 
of  Deville  and  Fr^my,  viz : 

Calcalated.  Found. 

Carbon, 84-61  8470 

Hydrogen, 980  9-69 

Qj^gen, 6-69  661 

100-00      100-00 
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A  portion  of  the  reBned  oil,  treated  in  the  same  way,  gave  the 

formula  CijHaoOa,  viz : 

Carbon, 86-44        8626 

Hydrogen, 962  9.96 

Oxygen, 294  277 

100-00      100-00 

Further  investigation  will  show  whether  this  difference  is  pure- 
ly accidental,  and  there  is  good  reason  to  believe  it  to  be  so ;  or 
whether  there  is  really  a  difference  in  the  composition  of  the 
two  products. 

The  gases  formed  during  the  distillation  of  the  rosin  bum 
with  a  bright  light  and  may  be  used  for  illumination.  I  have 
analyzed  a  portion  of  these  gases,  collected  in  glass  tubes  which 
were  sealea  up  with  the  blowpipe,  in  the  gas-room  of  Prof. 
Bunsen,  They  contain  14*96  p.  c.  carbonic  acid,  11 '46  p.  c.  of 
oxyd  of  carbon,  5*89  p.  c.  ethylene  and  butylene  (ditetryl),  be- 
sides oxygenated  nitrogen  very  nearly  in  the  proportion  of  1 : 6. 
Towards  the  close  of  the  distillation  the  oxygen  nearly  disap- 
peared, and  a  portion  of  light  carburetted  hydrogen  made  its 
appearance. 

I  have  to  remark  that  it  must  be  left  undecided  whether  there 
may  not  be  an  admixture  of  some  propylene  with  the  above  5*89 
parts  of  ethylen  and  ditetryl,  as  we  do  not  yet  possess  anv  means 
of  analyzing  these  homologous  gases.    The  analvsis  of  the  three 
homologous  gases,  ethylene,  propylene  and  butylene,  would  fur- 
nish the  equations:         x+     y+  %=V 
2x+   3y+4z=B 
2ic+2-5y+3«=0 
V  being  the  volume  analyzed,  B  the  volume  of  carbonic  acid 
formed  by  the  combustion,  and  0  the  contraction.     From  the 
first  of  these  equations  we  have  x=V— «— y,  and  this  value  of 
X  introduced  into  the  two  other  equations,  makes  them 

y+2z=B— 2V 
2y+42=C— 2V 
The  second  of  these  is  evidently  the  half  of  the  first  and  C=iB. 
For  the  determination  of  y  and  z  we  therefore  have  only  one  equa- 
tion. If  there  is  a  large  quantity  of  the  three  gases  to  be  dis- 
posed of,  they  may  be  absorbed  by  sulphuric  acid  and  the  alcohols 
of  the  two  first  may  be  distilled  off  ailer  dilution  with  water. 

By  sending  a  current  of  common  coal-gas  slowly  for  an  entire 
week  through  a  number  of  flasks  containing  sulphuric  acid,  then 
diluting  with  water  and  distilling;  I  found  on  the  surface  of  the 
water  distilled  over,  a  light  oily  substance,  collecting  in  large 
drops,  and  having  a  strong,  disagreeable  odor.  It  is  very  likely 
that  to  this  substance  dissolved  m  the  odorless  parts  of  the  gas 
is  due  the  offensive  odor  of  coal-gas.  I  hope  yet  to  obtain  enough 
of  this  oily  substance  for  an  analysis. 

Heidelberg,  May  1, 1860. 
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Art.  XTTT. — (1.)  An  account  of  thefaU  ofjfeieoric  Siones  at  New 
Ckmcord,  Ohio,  May  1st,  1860 ;  by  Prof.  E.  B.  Andrews,  of 
Marietta  College.  With  (2.)  Computations  respecting  the  Me- 
teor; by  Prof:  E.  W.  Evans,  of  the  same  Institution.  To 
which  are  addedfuriher  notices  of  the  same  by  D.  W.  Johnson, 
Esq.  and  Dr.  J.  Lawrence  Smith. 

About  fifteen  minutes  before  one  o'clock  on  the  first  day  of 
May,  1860,  the  people  of  southeastern  Ohio  and  northwestern  Vir- 
ginia were  startled  by  a  loud  noise,  which  was  variously  attributed 
to  the  firing  of  a  heavy  cannon,  to  the  explosion  of  steamboat 
boilers,  to  an  earthquake,  and  to  the  explosion  of  a  meteor.  In 
many  cases  houses  were  jarred  To  persons  within  doors  the 
noise  generally  seemed  as  if  produced  by  the  falling  of  a  heavy 
soft  body  upon  the  chamber  floor.  Many  persons  heard  a  rum- 
bling reverberation  which  continued  for  a  few  seconds.  The 
area  over  which  this  explosion  was  heard  was  probably  not  less 
than  one  hundred  and  fifty  miles  in  diameter.  At  Marietta,  O., 
the  sound  came  firom  a  point  north  or  a  little  east  of  north.  The 
direction  of  the  sound  varied  with  the  locality.  An  examina- 
tion of  all  the  different  directions  leads  to  the  conclusion  that 
the  central  point,  firom  which  the  sound  emanated,  was  near 
the  southern  part  of  Noble  county,  Ohio. 

At  New  Concord,  Muskingum  Co.,  where  the  meteoric  stones 
fell,  and  in  the  immediate  neighborhood,  there  were  many  dis- 
tinct and  loud  reports  heard.  At  New  Concord  there  was  first 
heard  in  the  sky,  a  little  southeast  of  the  zenith,  a  loud  detona- 
tion, which  was  compared  to  that  of  a  cannon  fired  at  the  dis- 
tance of  half  a  mile.  After  an  interval  of  ten  seconds  another 
similar  report.  After  two  or  three  seconds  another,  and  so  on 
with  diminishing  intervals.  Twenty-three  distinct  detonations 
were  heard,  after  which  the  sounds  became  blended  together 
and  were  compared  to  the  rattling  fire  of  an  awkward  squad  of 
soldiers,  and  by  others  to  the  roar  of  a  railway  train.  These 
sounds,  with  their  reverberations,  are  thought  to  have  continued 
for  two  minutes.  The  last  sounds  seemed  to  come  fi'om  a  point 
in  the  southeast  45°  below  the  zenith.  The  result  of  this  can- 
nonading was  the  falling  of  a  large  number  of  stony  meteorites 
upon  an  area  of  about  ten  miles  long  by  three  wide.  The  sky 
was  cloudv,  but  some  of  the  stones  were  seen  first  as  "  black 
specks,"  then  as  "  black  birds,"  and  finally  falling  to  the  ground. 
A  few  were  picked  up  within  twenty  or  thirty  minutes.  The 
warmest  was  no  warmer  than  if  it  had  lain  on  the  ground  ex- 
posed to  the  sun's  rays.  They  penetrated  the  earth  from  two  to 
three  feet.  The  largest  stone,  which  weighed  108  lbs.,  struck 
the  earth  at  the  foot  of  a  large  oak  tree,  and  after  cutting  off 
two  roots,  one  five  inches  in  diameter,  and  grazing  a  third  root. 
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it  descended  two  feet  ten  inches  into  hard  clay.  This  stone  was 
found  resting  under  a  root  which  was  not  cut  oflf.  This  would 
seemingly  imply  that  it  entered  the  earth  obliquely.  It  is  said 
that  other  stones  which  fell  in  soft  ground  entered  the  earth  at 
a  similar  angle.  They  must  have  been  flying  in  a  northwest  di- 
rection. This  fact,  added  to  the  other  facts,  that  the  detonations 
heard  at  New  Concord  came  lower  and  lower  from  the  zenith 
toward  the  southeast,  and  that  the  area  upon  which  the  stones 
fell  extends  with  its  longer  axis  in  a  southeast  and  northwest 
direction,  would  imply  that  the  orbit  of  the  meteor,  of  which 
these  stones  are  fragments,  extended  from  southeast  to  northwest. 
This  conclusion  is  confirmed  by  the  many  witnesses  who  saw, 
at  the  time,  a  luminous  body  moving  in  the  same  direction.  It 
is  a  fact  of  some  interest  that  the  larger  stones  were  carried  by 
the  orbital  force  further  than  the  small  ones,  and  were  found 
scattered  upon  the  northwest  end  of  the  area  referred  to.  This 
fact  is  readily  explained  by  the  larger  proportional  surface  pre- 
sented to  the  atmospheric  resistance  in  the  smaller  stones.  The 
stones  thus  far  found  vary  in  weight  from  a  few  ounces  to  over 
a  hundred  pounds.  They  show  a  decided  family  resemblance. 
All  are  coated  with  a  black  crust  and  show  a  bluish  gray  feld- 
spathic  interior  with  numerous  brilliant  points  of  nickeliferous 
iron.    Although  in  some  instances  the  edges  remain  quite  sharply 


defined,  generally  they  show  that  they  have  been  rounded  by 
fusion.  The  accompanying  figure  shows  the  appearance  of  the 
larger  stone  now  in  the  cabinet  of  Marietta  College.  Viewed 
from  most  positions  this  stone  is  angular  and  appears  to  have 
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been  recently  broken  from  a  larger  body.  On  one  side  it  is 
much  rounder  and  smoother,  and  this  (the  outer  surface  in  the 
figure)  appears  to  be  a  part  of  the  original  surface  of  the  main 
meteor.  Two  of  its  edges  extend 
more  than  a  foot  in  length,  and  two 
of  its  diameters  are  fourteen  inches. 
In  the  small  stones  the  edges  are,  I 
think,  more  rounded  than  in  the 
larger  ones.  The  angle  at  A,  fig.  2, 
is  an  exact  copy  of  a  specimen  in 
my  possession.  The  dotted  line 
shows  the  thickness  of  the  crust. 
Figure  8  rfepre-  8. 

sents  the  appear- 
ance of  a  small 
stone,  one  side 
of  which  shows 
a  surface  only 
partially  glazed,  a 
There  was  evi-  ^ 
dently  a  flaw 
in  this  little  me- 
teorite, and  the 
heat  entering  the 

crack  was  only  sufficient  to  fuse  the  surface  in  a  very  slight  de- 
gree. The  heat  apparently  penetrated  the  crack  in  straight  lines 
as  if  driven  backward  by  the  high  velocity.  The  edge  of  the 
stone  surroundinj^  this  peculiar  surface  is  a  feather  edge  made 
by  the  melting  of  the  metallic  crust  in  an  unusual  manner. 

In  the  examination  of  this  interesting  meteoric  phenomenon, 
I  am  led  to  believe  that  the  people  of  New  Concord  and  in  the 
immediate  vicinity  of  the  district  where  the  stones  fell,  heard 
diflferent  sounds,  and  consequently  of  different  origin,  from  those 
heard  by  people  living  at  a  greater  distance.  The  former  heard 
many  distmct  detonations  followed  by  a  rumbling  roar  like  that 
of  thunder.  The  latter  heard  but  a  single  explosion  followed 
by  a  somewhat  similar  rumbling  noise  but  less  distinct.  This 
explosion  seemed  to  take  place  at  a  point  in  the  air  over  the 
southern  part  of  Noble  County.    The  people  of  the  northern 

Sart  of  the  same  county  heard  it  in  a  southern  or  southeastern 
irection,  and  not  in  a  northwestern  direction  towards  New  Concord, 
This  fact  would  indicate  that  the  great  explosion  which  was 
heard  more  than  seventy-five  miles  away,  took  place  in  Noble 
County,  and  that  the  several  distinct  detonations  heard  at  and 
near  New  Concord  were  directly  connected  with  the  falling  of 
the  several  stones  in  that  district.  A  diagram  will  illustrate  this 
and  also  one  or  two  other  points. 
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By  tlie  careful  computatioDs  of  Prof.  Evans  the  meteor  passed 
in  its  orbit  from  the  point  A  over  Newport,  Washington  Co., 


f     7     §1,111 


Ohio,  to  the  point  C,  which  is  quite  as  fiu:  to  the  northwest  as 
New  Concora  represented  on  tne  diagram  by  D.  The  south- 
eastern limit  of  tne  meteoric  shower  is  shown  by  E.  B  is  the 
point  over  Noble  County  where  the  explosion  was  almost  uni- 
versally heard  to  take  place.  K  it  took  place  there,  then  the 
onward  orbital  velocity  would  take  the  stones  forward  from 
twenty-five  to  thirty  miles  before  they  would  drop  to  the  earth 
between  D  and  E.  It  is  evident  that  the  stones  were  thrown  off 
from  the  meteor  before  it  reached  the  point  C,  as  the  stones  could 
hardly  have  been  thrown  backward  towards  E.  It  is  also  to  be 
inferred  that  the  meteor  passed  onward  beyond  C,  although  the 
clouds  prevented  further  observations  in  that  direction.  The 
detonations  heard  between  D  and  E  must  be  accounted  for  by 
the  rapid  'passing  of  the  several  stones  through  the  lower  at* 
mosphere. 

(2,)  Prof.  Evanses  Computatwns. 

Owing  to  the  cloudy  state  of  the  atmosphere,  the  time  was 
unfavorable  for  observing  such  facts  as  are  necessary  for  the  ac- 
curate determination  of  the  height  of  the  meteor,  the  direction 
of  its  path,  its  size  and  its  velocity.  After  careful  investigation, 
however,  the  following  results  have  been  obtained. 

1.  Direction  of  its  path, — The  district  along  which  the  meteoiv 
ites  are  known  to  have  fallen  is  about  ten  miles  long  and  from 
two  to  three  miles  wide,  extending  in  a  northwesterly  direction 
from  a  little  west  of  the  village  of  Point  Pleasant,  in  Guernsey 
County,  to  within  a  mile  of  New  Concord,  in  Muskingum  Co.* 
The  fragments  fell  with  a  northwesterly  inclination.  This  is 
proved  both  by  the  testimony  of  those  who  saw  them  descend, 
and  by  the  direction  in  which  they  were  subsequently  found  to 
have  penetrated  the  earth.  As  the  sky  along  this  district  was 
overcast  with  clouds,  the  main  body  of  the  meteor  was  not  seen 

*  As  nearly  as  can  be  made  out  from  the  data,  the  path  of  the  meteor  iqppeart 
to  have  crossed  the  Ohio  River  in  lat.  89^  80',  long.  81^  20',  and  to  hare  disap- 
peared in  kt  40«  r,  loQg.  Sl^*  90'.— Eds. 
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by  those  who  witnessed  the  fall  of  the  fragments ;  but  the  s6unds, 
as  heard  by  them,  first  proceeded  firom  the  zenith,  and  gradu- 
ally receded  towards  the  southeast  This  seemingly  contradic- 
tory fact  agrees  perfectly  with  the  hypothesis  that  the  course  of 
the  meteor  was  northwesterly ;  for  it  it  approached  with  a  ve- 
locity greatly  exceeding  the  velocity  of  sound,  the  explosions 
which  occurred  last  must  have  been  the  first  heard.  At  some 
distant  stations  towards  the  south  and  west  the  view  was  not 
wholly  obstructed  by  clouds ;  and  there  are  many  witnesses  who 
relate  that  a  few  minutes  before  any  report  was  beard,  they  Saw 
a  large  ball  of  fire  pass  across  the  northern  sky,  towardfs  the 
northwest.  By  tracing  out  the  line  along  which  the  reports 
were  loudest  and  seemed  to  proceed  from  the  zenith,  I  am  led 
to  the  conclusion  that  the  meteor  passed  over  the  eastern  end  of 
Washington  County,  then  across  the  interior  of  Noble  County, 
then  over  the  southwestern  corner  of  Guernsey  and  the  nortn- 
eastem  corner  of  Muskingum,  with  a  direction  of  about  42^ 
west  of  north. 

2.  Its  height  above  the  earth.— Mr.  William  C.  Welles  oi  Par- 
kersburg,  Virginia  (lat.  39"^  10',  long.  81°  24'),  a  gentleman  of 
liberal  education,  testifies  that  being  about  three  miles  east  of 
that  place  at  the  time  of  the  occutrence,  he  happened  to  look  up 
to  the  northeast  of  him,  and  saw  a  meteor  of  great  »ze  and  bril- 
liancy, emerging  from  behind  one  cloud  ana  disappearing  be- 
hind another.  W  hen  about  35°  east  of  north  be  thinks  its  alti- 
tude was  65°.  Now  the  distance,  in  a  dipection  85°  east  of 
north,  from  his  station  to  the  line  directly  under  the  meteor's 
path,  is  20  miles.  Calculating  from  these  data  I  fi»d  for  the 
vertical  height,  taken  to  the  nearest  unit,  4S  miles.  This  was 
at  a  point  in  Washington  County  near  the  border  of  Noble. 

Mr.  C.  Hackley  testifies  that  he  saw  the  meteor  fi'om  Berlin 
in  Jackson  County.  It  crossed  a  cloudless  space  in  the  north- 
east, and  he  thinks  its  altitude,  at  the  highest  point,  was  30°. 
Now  the  distance  from  Berlin  to  the  nearest  point  under  the 
meteor's  path  is  70  miles.  These  data  give  nearly  41  miles  for 
its  vertical  height  over  Noble  County,  a  few  miles  to*  the  south 
of  Sarahsville  (lat.  39°  53',  long.  81°  40'). 

Many  other  reliable  witnesses  have  been  found  who  saw  the 
meteor  through  openings  in  the  clouds  from  various  points  west 
of  its  path ;  and  whose  testimony  so  &r  agrees  witn  the  fore- 

foing  as  to  give  results  ranging  between  37  and  44  miles.  Care 
as  been  taken  as  far  as  possible  to  verify  the  data  in  each  case 
by  personal  examination  of  the  witnesses.  The  angles  have  in 
most  instances  been  taken  as  pointed  out  by  them  from  their  re- 
spectiye  posts  of  observation.  It  is  unfortunate  that  no  case 
has  come  to  our  knowledge  in  which  the  meteor  was  seen  from 
the  region  east  of  its  path.    But  it  was  a  circumstance  in  some 
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respects  favorable  to  the  deflniteness  of  the  observations  made 
from  the  West  side,  that  the  observers  in  nearly  all  cases  saw  the 
meteor  only  at  one  point,  or  within  a  verj  small  space  on  the 
heavens.  It  is  impossible  to  reconcile  the  various  accounts 
without  granting  that  its  path  was  very  nearly  as  above  de- 
scribed, and  that  its  height  did  not  vary  far  from  40  miles  as  it 
crossed  Noble  County. 

In  regard  to  the  time  which  intervened,  at  different  places, 
between  seeing  the  flre-ball  and  hearing  the  report^  the  state- 
ments are  so  vague  that  not  much  reliance  has  been  jplaced  upon 
them.  It  mav  be  remarked,  however,  that  they  will  essentially 
agree  with  the  foregoing  conclusions,  if  we  suppose  that  the 
loudest  explosion  took  place  in  the  southern  pah  of  Noble 
Countj. 

I  will  add  under  this  head  the  statement  of  Mr.  Joel  Bichard- 
son,  of  Warren,  Washington  County,  who  from  a  place  six  miles 
west  of  Marietta,  saw  the  meteor  as  much  as  16^  or  20^  west  of 
north,  at  an  altitude  of  about  45^.  The  direction  in  this  case 
was  so  oblique  to  the  meteor's  path,  that  the  data  are  of  little 
value  for  simply  determining  the  height;  but  they  are  import- 
ant on  account  of  their  connection  with  the  place  of  the  meteor's 
last  appearance.  Mr.  Richardion  was  visits  by  the  writer,  and 
his  testimony  was  subjected  to  close  scrutiny.  K  we  take  the 
azimuth  at  15°  west  of  north,  we  shall  have  a  distance  of  41 
miles  to  the  line  under  the  meteor's  path ;  and  these  data  will 
ffive  about  41  miles  for  its  vertical  height  over  a  point  not  more 
tnan  a  mile  from  New  Concord,  at  the  extreme  western  limit  of 
the  district  along  which  the  meteorites  were  scattered.  If  we 
take  the  azimuth  at  20°  west  of  north,  both  the  distance  and  the 
height  will  be  greatlv  augmented.  I  have  found  two  persons 
living  near  Bear  Creek,  nine  miles  north  of  Marietta^  who  make 
statements  closely  corroborating  that  of  Mr.  Bichardson. 

3.  Velocity  of  the  meteor. — Mr.  Welles  fiimiahes  data  firom 
which  we  can  now  determine  approximately  the  meteor's  rate  of 
motion.  As  this  gentleman  is  somewhat  accustomed  to  astro- 
nomical observation,  his  judgment  as  to  angles  may  be  strongly 
relied  upon.  He  thinks  he  saw  the  meteor  pass  Srom  a  point 
50°  east  of  north  to  a  point  20°  east  of  north  in  about  iJiree 
seconds.  These  two  points  in  the  meteor's  path  are  over  the 
townships  of  Newport  in  Washington  County,  and  Elk  in  Noble 
County.  The  distance  between  them  is  12  miles.  According 
to  these  data,  then,  its  relative  velocity  was  about  four  miles  a 
second.  No  other  statement  rcjgarding  the  velocity  has  been 
obtained  that  is  sufficiently  definite  to  to  of  any  value. 

4.  Its  size  and  shape. — Those  who  saw  the  fire-ball  from  sta- 
tions not  less  than  20  and  not  more  than  80  miles  to  the  west- 
ward, agree  in  stating  that  it  appeared  as  large  and  as  round  as 
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tbe  full  moon.  Ito  intense  brilliancy  may  have  produced  exag- 
gerated conceptions  of  its  size.  But  if  we  take  the  minimum 
apparent  diameter  of  the  moon,  and  the  minimum  distance  of 
the  meteor  (its  height  being  assumed  as  40  miles)  we  shall  have 
for  its  diameter  88-hundredths,  or  about  three-eighths  of  a  mile. 
The  train  is  described  as  a  cona  having  its  base  upon  the  fire- 
ball. As  seen  from  near  Parkersour^  its  length  was  estimated 
at  twelve  times  the  diameter  of  the  ball.  The  part  next  the 
base  appeared  as  a  white  flame;  but  not  so  bright  as  to  render 
the  outline  of  the  ball  indistinct.  About  half  way  toward  the 
apex  it  £EMled  into  a  steel  blue. 

(3.)  Notice  of  the  FaMJrom  D.  M.  Johnson,  Esq.,  of  Coshocton,  0. 

[Mr.  Johnson's  notice  of  this  shower  of  meteoric  stones  is  the 
result  of  a  visit  to  the  locality  a  few  davs  after  the  event  We 
cop^  the  following  particulars  from  Mr.  Johnson's  account  as 
giving  circumstantial  detail  and  historic  interest  to  the  facts  re- 
counted by  Pro&.  Andrews  and  Evans.  Mr.  Johnson  also  adds 
a  chemical  analysis  of  the  meteor. — Eds.] 

Two  carpenters,  Samuel  L.  Hines  and  Samuel  M.  Noble,  were 
at  work  near  the  house  on  the  farm  of  Jonas  Amspoker,  of  New 
Concord.  Upon  hearing  the  first  report  they  looked  up  and 
saw  two  dark  looking  objects,  apparently  about  the  size  of  an 
apple,  come  through  a  cloud,  producing  a  twirling  motion  in  the 
vapor  of  the  cloud.  One  of  them  they  saw  fall  to  the  ground 
about  one  hundred  and  fifty  yards  from  where  they  stood.  The 
other  one  passed  behind  the  house  out  of  their  sight.  Thev 
went  immediately  to  the  one  which  they  saw  strike  the  grouna, 
and  found  it  at  the  bottom  of  a  hole  two  feet  deep.  When 
laken  out  it  was  still  warm  and  in  a  few  seconds  dried  the  moist 
earth  adhering  to  its  sur&ce.    It  was  found  to  weigh  51  pounds. 

Nathanael  fiines,  who  was  ploughing  in  a  field  adioimng  Mr. 
Amspoker's  place,  heard  a  report  like  the  blasting  oi  rocks  in  a 
well,  followed  by  several  smaller  reports.  He  looked  up  and  saw 
a  black  body  descending  to  the  earth  at  an  angle  of  about  SO^ 
to  the  vertical.  It  strucK  the  ground  about  two  hundred  yards 
£rom  him.  Bepairin^  to  the  place  he  found  that  in  its  descent 
it  came  in  contact  with  the  comer  of  a  fence,  breaking  off  the 
ends  of  the  three  lower  rails,  and  entering  the  ^ound  about 
eighteen  inches.  It  was  warm,  and  had  a  sulphurous  smell. 
This  stone  was  not  weighed,  but  it  is  estimated  to  have  been  ber 
tween  40  and  60  pounds  in  weight  before  any  portions  were 
broken  off  firom  it  This  was  probably  the  stone  that  the  car- 
penters saw  but  lost  sight  of  when  it  passed  behind  the  house. 

James  M«  Beasner  was  in  his  house  at  the  time  of  the  explo- 
sion, but  hearing  a  noise  like  striking  against  the  door  with  the 
fist  he  went  out,  when  his  attention  was  attracted  by  a  whizzing 
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sound  over  head.  Looking  up  he  saw  what  appeared  to  be  a 
black  streak  descending  in  a  slanting  direction  towards  the  earth. 
After  he  heard  that  stones  had  fallen  in  that  vicinity  he  sought 
for  and  found  a  stone  weighing  8&|  pounds. 

Wm.  Law  was  in  his  house,  one  mile  east  of  Concord.  Upon 
hearing  the  first  report  he  went  out  into  the  yard.  He  heard  a 
buzzing  sound  passing  over  the  house  in  a  northwest  direction, 
and  saw  the  sheep  running  in  a  field  not  far  from  the  house. 
Hearing  that  stones  had  fallen  he  went  to  the  field  in  which  the 
sheep  were  and  found  a  stone  weighing  53  pounds.  It  had 
fallen  upon  the  end  of  a  partially  decayed  log,  through  which 
it  passed  and  buried  itself  it  the  ground.  This  was  the  largest 
stone  that  had  been  found  at  the  time  I  visited  the  district.  But 
I  since  learn  that  the  one  described  by  Prof.  Andrews  was  found 
after  my  visit  to  the  place. 

A  blazing  meteor  was  seen  from  other  parts  of  the  state  on  the 
same  day.  The  Columbus  Statesman  of  May  5th  says  that 
"  near  McConnellsville  several  boys  observed  a  huge  stone  de- 
scend to  the  earth,  which  they  averred  looked  like  a  red  ball, 
leaving  a  line  of  smoke  in  its  wake."  McConnellsville  is  25 
miles  south  of  Concord. 

Mr.  D.  Mackley  of  Jackson  Co.,  in  a  communication  to  the 
Cincinnati  Commercial,  says,  "  On  the  first  day  of  May,  at  pre- 
cisely half  past  12  o'clock,  I  was  standing  on  the  platform  at  the 
railroad  station  in  Berlin  when  I  saw,  in  a  northeast  direction,  a 
ball  of  fire,  about  30°  above  the  horizon.  It  was  flying  in  a 
northerly  direction  with  great  velocity.  It  appeared  as  white 
as  melted  iron,  and  left  a  bright  streak  of  fire  oehind  it  which 
soon  faded  into  a  white  vapor.  This  remained  more  than  a 
minute,  when  it  became  crooked  and  disappeared."  Berlin  is 
about  80  miles  southwest  of  Concord. 

The  meteor  seen  from  McConnellsville  and  Berlin  was  un- 
doubtedly the  same  that  exploded  and  fell  in  Guernsey  County. 
No  one  of  the  many  persons  who  saw  the  stones  fall  and  were 
in  the  immediate  vicinity  at  the  time,  noticed  anything  of  the 
luminous  appearance  described  by  those  who  saw  it  from  a 
distance. 

All  the  stones  that  I  have  yet  seen  have  the  same  general  ap- 
pearance. They  are  irregular  blocks,  and  are  covered  with  a 
very  thin  black  crust,  which  looks  as  if  it  had  been  fused.  The 
edges  of  the  blocks  are  not  sharp  but  rounded,  and  the  faces 
present  the  usual  pitted  appearance  of  meteorites.  They  absorb 
water  with  a  hissing  sound.  The  fragments  are  of  a  bluish  gray 
color.  Under  the  lens  five  substances  can  be  detected.  A  snow- 
white  mineral  is  largely  disseminated  throughout  the  mass.  A 
clearer  white  mineral  can  be  distinguished  in  some  specimens. 
Metallic  grains  are  quite  numerous,  a  yellowish  brown  mineral 
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in  patches,  and  black  particles  scattered  over  the  surface.  One 
specimen  had  very  thin  veins  of  a  shining  black  mineral.  When 
in  large  masses  the  stone  is  exceedingly  tough,  requiring  re- 
peated blows  with  a  hammer  to  fracture  it,  but  when  broken 
into  small  pieces  it  can  be  crushed  with  ease  in  an  agate  mortar. 
The  specific  gravity  of  the  mass  was  found  to  be  8*5417.  On 
analysis  one  gramme  of  the  stone  was  found  to  contain : — 

Silica, -  -61260 

Protoxyd  of  iron, -26204 

Magnesia, -08878 

Alumina, -06826 

Lime,         -        -      * -00785 

Iron, -08808 

Nickel, ^-02860 

Sulphur, -01184 

Chromium, troM. 

Phosphonis, trace. 

Water, -00086 

1-03819 
Coahoeton,  Ohio,  June  4th,  1860. 

(4.)  Prof.  J.  Lawrence  Smith,  M.D.,  of  Louisville,  Ky,,  in- 
forms us  that,  on  hearing  vague  rumors  of  the  event  two  days 
afler  its  occurrence  ^reported  as  an  earthquake  accompanied  by 
a  fisiU  of  stones),  ana  although  four  hundred  miles  distant  from 
the  place,  he  immediately  visited  New  Concord  and  obtained 
all  possible  data  respecting  the  phenomenon.  He  is  convinced 
from  a  thorough  examination  of  the  facts  that  no  fall  of  meteoric 
stones  before  recorded  possesses  so  many  points  of  interest  as 
the  one  in  question,  surpassing  even  the  far  famed  fall  at  UAigle. 
He  reserves  many  details  of  the  «vent  with  his  chemical  exam- 
ination for  a  paper  in  the  next  number  of  this  Journal.  The 
analyses,  so  far  as  they  are  complete,  show  the  constitution  of 
the  New  Concord  stones  to  be  identical  with  those  that  fell  about 
the  same  time  last  year,  March  28,  1859,  in  Indiana  (see  this 
Jour.,  xxviii,  409). 

LoniBYille,  Ky.,  June  6, 1860. 


Thus  far  about  thirty  stones  have  been  recovered  from  this 
fall,  and  one  witness  estimates  the  entire  weight  of  the  fragments 
discovered  at  about  seven  hundred  pounds. 

The  fine  specimen  (figure  1)  secured  by  Prof  Andrews  for 
Marietta  College,  is,  we  believe,  the  largest  meteoric  fragment 
hitherto  recorded  as  existing  in  one  piece.  Profe.  Silliman  and 
Kingsley  estimated  the  weignt  of  a  fragment  of  the  Weston  me- 
teorite (1807),  which  was  dashed  in  many  pieces  by  falling  on  a 
rock,  as  about  200  pounds. — Mem.  Conn.  Acad,  i,  149. 
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Abt.  XIV. — Beview  of  Dr.  AntiseWs  Work  on  Photogenic  Oib^  <tc, 

[The  following  Review  of  Dr.  Aiitiiell's  book  on  Photo^nic  Oils  has  been 
for  some  months  in  type  wsitinff  an  oppoitnnity  when  oor  other  engagsmenta 
would  permit  its  publication.  It  will  amply  repay  the  careful  perusal  of  all 
who  are  interested  in  this  important  practical  subject — ^Eds.] 

BEVIEW. 

1.  TTit  Mant^adttre  of  Photogenic  or  IBfdro-Carbon  OUaJrom  Coal  and 
other  BUwninow  Substances  ctgiable  of  supplying  Bunting  Flmds ;  by  Taoius 
AifTisELL,  M.D.,  Professor  of  Chemisti^  in  the  Medical  Department  of 
Georgetown  College,  D.  C,  etc.  etc.  New  York  and  London :  D.  Appleton  Sc 
Co.  1859.  pp.  144.---In  entering  an  earnest  protest  against  the  work  before 
us,  we  would  not  nave  our  motives  misunderstood.  We  are  not  of  those 
who  would  condemn  a  book  solely  on  the  ground  that  it  is  "not  so  good 
as  it  should  be,"  and  will  not  therefore  urge  this  objection  against  the  effort 
of  our  Author,  altliough  it  would  be  hard  to  find  a  case  to  which  the  charge 
would  more  forcibly  apply.  Bnt  we  do  condemn  most  heartily  the  presump- 
tion of  the  man  who  m  these  days  attempts  to  write  a  handbook  upon  any 
scientific  or  technological  subject  with  which  he  is  not  somewhat  fiimiliar. 
We  believe,  moreover,  that  errors,  either  of  omission  or  of  commisBion — 
accidental  or  intentional — ^in  scientific  writings,  which  exceed  the  well-under* 
stood  conventional  limits  of  tolerance,  should  not  be  allowed  quietly  to  pass 
without  correction. 

Dr.  Antisell,  from  his  position  of  chemical  examiner  in  the  Patent  Office  at 
Washington,  has  naturally  had  a  rare  opportunity  of  familiarising  himself  with 
the  recent  improvements  which  have  been  made — or  claimed — in  the  manufac- 
ture of  coal  oils.  In  the  work  in  question,  he  has  published  an  index  of  these, 
which  cannot  but  be  acceptable  to  all  who  are  interested  either  in  the  practi- 
cal or  scientific  consideration  of  the  subject  Had  this  list  been  publiriied  by 
itself,  or  had  it  been  incorporated  with  a  portion  of  the  materials  which  Dr.  A. 
has  now  exhibited,  in  an  article,  or  a  short  series  of  articles,  in  some  one  of 
our  scientific  or  technological  maffa2ines,  it  would  have  been  most  gratefiilly 
received,  and,  we  doubt  not,  wiaely  copied.  Diluted  and  scattered  as  this 
information  has  been,  however,  that  it  might  fill  a  volume,  its  value  has  been 
lessened  in  no  slight  degree. 

We  have  endeavored,  in  vain,  to  make  out  the  point  of  view  from  which  the 
Author  regarded  his  subject  Claiming  the  attention  of  all  persons  engaged 
in  the  manufacture  of  liquid  products  from  the  distillation  of  mineral  combus- 
tibles, his  work  is  nevertheless  not  a  didactic  one.  In  it  scarcely  any  attempt 
is  made  to  instruct  the  manufacturer,  either  by  a  clear  enunciation  of  genenl 
principles  to  be  followed,  or  of  special  details  to  be  observed  in  gi^en 
cases  ;*  while  a  most  lamentable  lack  of  familiarity  with  the  chemistry  of  the 
subject  is  continually  exhibited  throughout  the  work.  Indeed  the  book  is 
simply  a  jumble  of  badly  selected  extracts,  huddled  together  in  a  manner 
which  must  be  anything  but  edifying  to  the  student  As  a  compilation,  it 
has  the  merit  of  directing  attention  to  a  number  of  sonrces  ihxn  which  valu- 
able information  may  be  derived ;  while  it  has  the  great  fault  of  omitting  to 
mention  numerous  other  sources  of  knowledge  of  equal  or  of  greater  value. 

In  several  instances,  moreover,  erroneous  assertions  are  made,  or  wrongful 
conclusions  drawn.    One  or  two  of  these  we  propose  to  discuss  and  correct 

*  In  this  respect  oor  author  has  falleo  fi&r  below  the  level  attained  by  pravioos 
writers  upon  the  subject  Compare  for  example:  tTB:LcifHOTB,  ffandbvch  dcr  Photo- 
genrund  Paraffin-FtArikaiion.    Quedlinburg  Basse,  1868. 
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in  this  article.  Our  atteDtion  will  be  eapecialljr  directed  to  tbe  first  chapter  of 
Dr.  Antiseirs  book—**  History  of  the  Art"— for  in  it  are  errors  which  have  too 
lonjr  been  current  in  the  annals  of  chemical  science — errors^  tlie  repetition  of 
which  by  our  author  is  the  more  unpardonable,  since,  from  bis  very  position, 
he  should  have  known  them  to  be  such.  Indeed,  from  statements  to  be  found 
in  various  parts  of  his  work,  it  would  appear  that  be  must  have  known  of  these 
errors— that  he  must  have  been  in  possession  of  most  of  the  iacts  which  will 
here  be  brought  forward. 

That  we  may  form  a  correct  notion  of  the  subject  an&r  discussion,  let  us 
here  digress  for  a  moment 

As  a  genera]  rule,  when  any  bituminous  substance  i»  subjected  to  distilla- 
tion— in  the  ordinary  acceptation  of  the  term,  i.  e.,  when  it  is  gradually  heated 
in  any  appropriate  apparatus,  a  quantity  of  an  oily  fluid  is  produced,  which 
may  be  collected  in  receivers ;  smail  quantities  of  gas,  water,  and  other  inci* 
dental  products  being  at  the  same  time  obtained. 

The  oily  liquid,  which  alone  interests  us  here,  known  in  this  country  as 
erwie  coal  oi/,  is  a  mixture  of  various  hydrocarbons,  among  which  the  wax-like 
substance  Paraffine  is  an  almost  never-failing  constituent  Crude  oil,  though 
of  course  varying  greatly,  according  to  the  sources  from  which  it  is  derived, 
like  the  various  marketable  '*  coal  oils''  obtained  from  it  by  purification,  is  spe- 
cially characterized  by  its  low  specific  gravity,  being  capable  of  floating  upon 
water. 

When,  on  the  other  hand,  a  bituminous  substance,  instead  of  being  gently 
and  gradually  heated,  is  suddenly  exposed  to  tlie  action  of  an  intense  heat — 
when,  as  in  the  ordinary  process  of  gas-making,  it  is  thrown  into  vessels  of  iron 
or  clay,  which  have  prtviously  been  brought  to  a  bright  red  heat,  a  difierent  set 
of  products  is  obtained.  A  large  quantity  of  permanent  gas  is  produced,  while 
the  liquids  formed  are  no  longer  tJie  light  oily  compounds  just  spoken  of,  but 
are  composed  of  another  set  of  hydrocarbons  which  taken  collectively,  are 
heavier  than  toaUr.  These  constitute  coal-tar.  Among  them  parafline  is  no 
longer  found,  excepting  m  comparatively  rare  instances,  another  solid  sub- 
jstance.  Naphthaline,  being  a  characteristic  component  of  the  mixture.  When 
the  process  to  which  the  bituminous  matter  is  subjected  is  a  mixed  one,  t.  e., 
when  a  portion  of  the  substance  comes  in  contact  with  strongly  heated  surfaces, 
while  other  portions  receive  only  an  amount  of  heal  sufficient  to  distill  off  oils 
of  the  kind  first  described,  a  mixed  product  containing  both  coal-oil  and  coal- 
tar,  is  naturally  obtained.  As  an  instance  of  such  mixed  product  may  be  men- 
tioned the  tar  obtained  in  the  preparation  of  gas  from  Boghead  coal,*  it  being 
almost  impossible,  in  this  case,  to  maintain  tlie  retorts  at  the  temperature  best 
suited  for  gas-making,  on  account  of  tbe  great  amount  of  heat  which  is  ren- 
dered latent  by  the  enormous  volume  of  gas  generated  by  this  highly  bitu- 
minous substance. 

It  should  be  mantioned,  that  both  crude  coal-oil  and  coal-tar  contain  a  quan- 
tity of  **  light  stuff,"  composed  of  several  exceedingly  volatile  and  inflammable 
liquids.  Some  of  these  naphtlia-Iike  fluids,  for  example  benzol — the  benzine  of 
the  French— (known  as  benzule  in  the  private  vocabulary  of  Dr.  Antisell,  or  that 
of  his  proof-reader) — may  occur  both  in  crude-oil  and  in  tar ;  others  do  not  We 
refer  to  these  **  light-stuf&"  here  merely  for  the  purpose  of  explaining  that  tliey 
have  been  at  times  spoken  of  as  **  volatile  oils,"  from  the  resemblance  which 
they  bear  to  spirits  of  turpentine  and  other  essential  oils,  and  to  eliminate  them 
from  the  discussion.  They  are  of  but  minor  interest  at  the  present  moment, 
when  compared  with  the  true  "coal-oil"  now  so  largely  employed  in  this  coun- 
try. We  may  mention,  in  passing,  that  Dr.  Antisell  has  very  inconsiderately 
obscured  his  historical  sketch  of  the  progress  of  the  art  of  distilling  coal-oil 

*  In  the  name  class  are  several  Scotch  cannels,  our  own  Brecksnridge  and  allied 
coalff,  also  the  Albert  coal  of  19  ew  Brunswick  and  the  like. 
8ECOND  SERIES,  Vox.  XXX,  No.  8a-^ULT,  1860. 
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by  ble&dinf  with  it  the  ouestion  of  coal-tar  naphthas.  He  has,  for  that  matter, 
been  unfortunate  througnout  in  the  presentation  of  this  part  of  his  subject;  all 
the  crude  liquid  products  of  distillation,  at  whatever  temperature  the  process  has 
been  conducted,  being  indiscriminately  classed  by  him  as  tar.  Now,  it  is  well 
known  to  practical  men,  as  has  already  been  described,  that  the  products  ob- 
tained from  bituminous  matters  by  slowly  distilling  them,  is  as  different  from 
coal-tar  as  ether  is  from  akohol.  The  term  crude^oil,  by  which  the  first-named, 
liquid  is  known  to  manufacturers  in  this  country,  characterizes  it  perfectly ;  so 
does  the  term  huile  de  sdfisU  (written  at  times  simply  **  scMHe^)  of  the  French.* 
It  is  snrprisinff  that  Dr.  Antisell  should  have  followed  the  example  of  sey- 
jeral  German  auUiors — without  their  ezcuse-^in  thus  perple;sing  his  readers. 

'  In  returning  from  this  dimssion,  we  would  expressly  declare  our  disbelief 
in  the  ada^e  which  allows  for  the  existence  of  no  novelty.  Still  we  do  believe 
that  very  few  of  the  arts  have  sprung  into  existence  in  a  day,  their  perfection, 
and  especially  their  development,  having  almost  always  resulted  from  the  suc- 
cessive labors  of  numerous  individuals ;  and  we  do  believe  that  the  inventor, 
who  first  practically  **  applies  "  any  abstract  knowledge,  and  thus  creates  a  new 
art  or  branch  of  industry,  is  entitled  to  credit  therefore — and  to  far  more  credit, 
and  that  of  a  different  order,  than  the  man  who  subsequently  introduces  this 
art  into  a  foreign  eountry.  We  would  not  detract  from  the  efforts  of  the  latter ; 
on  the  contrary,  would  accord  them  high  praise ;  but  we  desire,  first  of  all,  to 
see  justice  meted  out  to  him  who  created  the  art — to  those  who  increase  hu- 
man knowledge,  sooner  than  to  its  mere  diffiisers. 

We  would  therefore  join  issue  with  Dr.  Antisell  when,  in  his  preface,  he 
tells  us  that  his  book  is  a  "  record  of  the  origin  and  condition  of  an  infant 
art,"  and  again  mentions  ^  this  new  branch  of  industry."  So,  also,  in  the  first 
lines  of  his  Historical  Introduction,  where  he  speaks  of  ^  the  new  and  exten« 
sive  manufacture  of  oils  from  coal  and  other  bituminous  substances."  For 
these  statements  are  not  only  erroneous  in  themselves,  but  they — no  less  tlian 
the  unfair  allusions  which  appear  on  subsequent  pages — tend  to  do  great  in- 
justice to  earlier  inventors,  and  especially  to  the  memory  of  a  man  whose 
name  must  ever  remain  inseparably  connected  with  the  history  of  the  art  of  man- 
ufacturing the  fluid  now  known  as  coal  or  paraifine-oil.  We  refer  to  Sel- 
LioDE.  More  than  twenty-five  years  ago,  this  inventor's  method  of  obtaining 
such  oil  was  described  in  the  Journal  des  Connaiuances  UsueUea,  for  Dec,  183I, 
p.  385.  (See  also  Dingler's  PoiyUchnisdue  Journal,  1835,  Ivi,  40.)  This  article 
was  subsequendy  followed  by  numerous  others,  until  in  Selliirue^s  patent  of 
March  19, 1845,  we  find  the  whole  subject  treated  of  most  fully  and  clearly. 
As  a  lucid  and  truthful  description  of  his  processes  and  of  the  products  obtained, 
tliis  specification  is  most  praiseworthy.  Few  subsequent  writers  upon  the  sub- 
ject have  been  able  to  add  ajiything  to  the  stock  of  knowledge  which  it  im- 
Sarts.  Taken  for  all  in  all,  it  is  doubtless  the  most  meritorious  essay  which 
as  ever  been  published  upon  the  art  of  manufacturing  eoal-oil.  We  can  but 
reiterate  our  statement,  that  the  brief,  inaccurate,  and  exceedingly  superficial 
eomments  which  have  been  bestowed  by  Dr.  A.  (pp.  9,  80,  etc.)  upon  the 
information  which  Selligue  has  imparted  in  his  admirable  series  of  essays, 
does  great  injustice  to  the  subject  as  well  as  to  this  author. 

Leaving  for  a  moment  the  minute  consideration  of  Selligae's  improvements, 
let  us  first  glance  at  the  labors  of  some  of  his  predecessors. 

As  Dr.  Antisell  has  truly  said  (p.  7),  the  discovery  of  the  production  of  oil 
from  coal  appears  to  date  as  far  back  as  the  time  of  Boyle,  (172^1799),  when 
the  well  known  experiments  of  Dr.  Clayton  were  made.f 

*  We  may  hf^re  obRerre,  that  throughout  tins  article  we  diall  translate  the  Freoch 
term  huile  de  nchUte^  by  its  Engli»<h  equivalent,  enal-ail. 

f  Philoffophical  Transactions,  Jan.  1789,  If o.  452,  p.  ((9;  inHartjn's  Ahridgment^ 
vol  ix.  p.  895. 
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In  distillin?  coal  from  n,  pit  near  Wi^an  in  Lancashire,  this  observer  ob- 
tained, first  phlegm  (water),  then  oil,  and  finally  ffBM, 

No  doubt  an  earlier  record  of  similar  experiments  miffht  be  found  in  the 
writings  of  the  alchemists,  who,  as  is  well  known,  subjected  almost  eveiy  sub- 
stance to  processes  of  distillation. 

During  the  last  century  attention  was  again  several  times  called  to  the 
fact* 

It  would  seem,  howefver,  that  nothing  very  definite  was  published  before  thef 
3rear  1890.  UNvKanoRSBitf  had,  indeed,  in  the  preceding  year,  called  atteiK 
tion  to  oil9  distilled  from  petroleum,  and  even  appears  to  have  obtained  paraf- 
fine — to  which  however  ne  gave  no  name.}  The  attention  of  the  scientific! 
world  watf  first  really  attracted  tor  tins  substance  by  the  memorable  memoir 
of  Retchenbach,§  who  separated  it,  in  tlie  first  instance,  fit>m  wood  tar,  and 
described  its  properties  at  length.  Itt  the  following  year,  Reichenbach||  is 
at  great  pains  to  prove  that  the  cnide-oil,  obtained  by  slowly  distilling  coal, 
contains  no  naphthaline,1f  that  naphthaline  is  not  a  product  of  the  slow  distil- 
lation of  coal,  but  is  a  result  of  the  subsequent  decomposition  of  such  products 
by  lieat;  and  that  the  coal-tar  of  ^s-works  is  not  crude-oil,  but  an  impure 
mixture  of  the  products  of  distillation  with  those  resulting  from  their  decom- 
position.** 

*  In  addition  to  th«  authorities  cited  by  Dr.  A.  (p.  8),  we  would  mention  the  fol^ 
lowing  from  An  ExpeHnwntal  History  of  the  MtUeria  Medied,  cr  of  the  NatwraJ^ 
ttnd  Afi^Jididl  Sttbetanees  made  tue  of  in  Medicine  ;  by  William  Lswis,  M.B ,  F.Rd.» 
Sfd  Edit.  8to,  Dublin,  mdoolzix,  voL  h,  p.  148,  Article  PHroleum ;  also,  (accord- 
ing to  American  Druggists'  Circular,  iv,  86,)  in  the  London  edition  of  Lewis.  4to, 
1761,  p.  486: 

"  Some  mineml  oils,  procurable  among  ourselves,  are  used  by  the  common  people, 
and  often  with  befkiefit.  The  empirical  medicine,  called  British  oil,  is  of  the  same 
nature  with  the  petrolea ;  the  genuine  sort  being  extracted  by  distillation  from  a 
hard  bitumen,  or  a  kind  of  stone  coal,  found  in  Shropshire  and  other  parts  of  £ng- 
huid.'' 

\  Benelitu'e  Jahreehericht,  x,  181,  from  EoKtnei'e  Archiv,  xvi,  122;  also  in 
Schveiffffer-Seidert  Journal  fur  Chemie  und  Physik,  1829,  Ivlii,  248. 

t  Fur  alluriona  to  other  earlier  German  re^tearches  bearinji^  upon  (he  subject,  see 
Iteichenbach*8  Memoirs,  which  will  be  cited  directly.  Compare  also  Gmelin's 
Bandbook  of  Chembtry  (Cavendish  S(ic  Edit),  xii,  489. 

g  Journal  fiir  Chemie  und  PhyHk,  (or  Jahrbueh  der  Chemie  u.  Phytik,  Band, 
xxix)  «Hm  SchweiggerSeidel  1830.  lix,  486. 

Vflnd,  (or  yeuee  Jahrlmeh  der  Chemie  u,  PhyHh,  B.  1,)  1x1,  176. 
Dr.  Antisell  dismisses  this  article  (p.  11)  with  the  statement  that  "  m  1830-81, 
Reichenbacb  discovered  naphtbalin.**  It  may  not  be  amiss  to  state  that  nnphtbaline 
wai«  discovered  at  least  ten  years  earlier,  htiving  been  described  by  GAaniN  in  1820 
(Thomson's  Annate  of  Philoaophy^  xv,  74),  to  wh«tse  labors  as  well  as  to  those  of 
CHAMBEaLAiN,  KiOD,  and  others,  Reichenbacb  particularly  refers  in  this  very  article: 
See  also  loe.  dt   B.  Ixtiii,  [B.  viii,  of  the  **  Neuee-Jahrbuehn  S.  238. 

**  It  must  here  be  explained  (hat  Reichenbacb  has  suffered  great  injustice  at  the 
hands  of  those  who,  in  translating  portions  of  hw  papers,  have  rendered  his  term 
"  Steinkohlentheef*  literally — coal-tar.  Now  the  term  coal-tnr,  in  coantries  abounding^ 
in  gas-works  like  England  or  the  United  States,  means  the  tar  of  gas-works,  and  iS 
means  nothing  el«e.  Gas-works,  it  must  be  remembered,  were,  until  quite  recently, 
by  no  means  so  common  in  Germany,  and  were  doubtless  rare  enough  in  1880,  eon* 
seqoently,  it  is  not  at  all  strange  that  the  English  idea  of  "  coal-tar"  tihould  not  haTsr 
become  current  in  that  country.  Reichenbacb,  for  that  matter,  distinctly  snd  re- 
peatedly asserts,  that  his  **  Steinkohlenthee/*  is  a  very  different  substano  from  the' 
tar  of  gas-works.  In  a  word,  it  was  crude-ail.  If,  perchance,  there  may  be  any  per- 
son who  would  accuse  us  of  mistranslating  certain  teard*  used  by  Reichenbnch.  we 
would  at  once  refer  such  an  one  to  the  orginal  memoirs  of  this  antlior.  Submitting  it 
to  the  judgment  of  any  competent  chemist,  whether  we  have  misinterpreted  his  um^ 
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These  experiments  were  made  upon  a  mannfactaring  scale,  Reichenbach 
being,  at  this  time,  *'  chief  of  an  extensive  system  of  mines,  iron  furnaces, 
machine  shops,  chemical  works,  etc.,  most  of  them  established  by  himself  on 
the  estate  of  Count  Salm  [Blankso,  Moravia],  These  works  lie  along  a  line 
some  fifteen  miles  [5  Stutiden]  in  length."    (Schweigfrer  Seidel). 

In  another  article  published  later,  in  1831,*  he  describes  his  niethod  of  ob- 
taining paraffine  from  the  distillation  of  flesh  and  of  coal  (portions  of  75  lbs. 
weight  having  been  operated  upon).  With  regard  to  coal,  he  particolarly 
urges  tlie  necessity  of  slow  distillation,  in  order  to  prevent  the  decomposition 
of  the  first  products  and  the  consequent  formation  of  naphthaline,  as  explained 
in  his  previous  article,  to  which  he  refers.  The  paraffine  was  separated  from 
the  less  volatile  portions  of  the  rectified  oil  by  cooline — the  description  of 
which  oil  R.  reserves  for  a  separate  article.f  He  also  obtained  paraffine  frmn 
petroleum.  Two  more  papers  upon  the  subject  were  published  by  Reichen- 
oach  in  this  yearj  only  the  first  of  which  is  of  particular  importance-  in  this 
connection.  It  relates  to  Eiqnon  (tl  very,  m'ov  fat).  A  term  by  which  Reich- 
enbach  designates,  in  some  instances,  a  portion,  in  others  the  whole  of  the  some- 
what difficultly  volatile,  fat-like  oils,  prepared  by  purifying  the  first  product  ob- 
tained by  slowly  distilling  substances  of  animal  or  vegetable  origin.  This 
eupion  was,  in  fact,  a  mixture  of  several  hydrocarbons — the  same  which,  in 
similar  mixture^,  are  now  collectively  known  in  commerce  as  coal-oil ;  called 
paraffine  oil  by  some,  and  designated  in  the  retail  trade  by  innumerable  other 
names  of  only  local  significance. 

£upion  was  obtained  by  Reichenbach  from  the  products  of  the  slow  distilla- 
tion of  animal  and  vegetable  substances,  as  well  as  from  coal,  and  was  minutely 
described  hj  him.  We  make  but  a  single  extract  from  this  article,  which  occu- 
pies some  thirty -two  pages :  **  When  any  one  shall  succeed  in  separating  eu- 
pion, at  a  sufficiently  cheap  rate,  from  the  tars  [crude-oils],  it  will  very  proba- 
oly  enter  into  the  circle  of  substances  useful  in  household  economy.  For, 
since  it  bums  from  a  wick,  brightly  and  clearly,  and  is  free  from  smoke,  it  is 
in  no  wise  inferior  to  the  finest  oil  as  an  illuminating  material.  It  does  not 
grease  nor  crust  the  wick,  nor  stiffen  when  cold.  If  we  consider,  in  addition 
to  this,  that  for  all  purposes  where  cold  can  exert  no  influence,  the  paraffine 
need  not  be  separated,  but  can  be  lefl  dissolved  in  the  eupion,  and  used  in 
conjunction  witn  it  for  lighting ;  we  shall  perceive  that  this  is  of  some  im- 
portance, since  the  two  substances  are  thus  mutually  improved  for  technical 
purposes." 

In  1832,  Reichenbach§  again  published  a  note  upon  eupion;  and,  in  1834, 
another  long  article,||  in  which  he  once  more  dwells  upon  its  usefiil  proper- 
ties. 

Reichenbach*s  contributions  on  the  subject  of  the  dry  distillation  of  organic 
substances,  are  comprised  in  some  twenty  or  more  long  articles,  not  counting 

guoge,  [compare,  for  example,  loc  eit^  B.  IzviiL,  [B.  viii,  of  the  J^eucM^ahrbucLA 
b.  226]. 

It  may  be  worth  while  also  to  call  the  attention  of  the  reader  to  the  fact  that  all  of 
the  substxuices  discovered  by  Reichenbach  in  **  tar"  (as  the  text-books  tell  us)  were 
in  reality  obtained  from  crude-oiL  Knowing  this,  every  one  familiar  with  recent 
chemical  literature,  will  perceive  at  once  why  so  few  of  R.'b  scientifiic  reitulta  have 
been  corroborated.  For,  until  quite  recently,  the  attention  of  chemists  interested  in 
such  researches,  has  been  almost  completely  occupied  with  the  subject  of  coal-tar. 
Compare  also  Keichenbach's  complaint  against  Dumas  and  Xiaurent,  in  Schweigger- 
Seidel's /oi^nui/ /lir  Ch.u.  Phyt,,  1838,  Ixviii,  223. 

♦  Loe,  cit,  Ixi,  [or  B.  1,  of  the  Ncuet-Jahrbuch],  S.  278. 

f  Vid.  infra. 

i  Loe,  eit^  Ixii.  [or  B.  ii.  of  the  2^euei-Jahrhueh\  8.  129,  2*78. 

I  Xoc  cit,  H.  Ixvi,  [B.  vL  of  the  NeuesJahrbuJi],  S.  818. 

I  Erdmaon's  Journal  fur  praktucht  Clufnie,  i,  877. 
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several  smaller  ^  notes."  A  tolerably  complete  list  of  which  may  be  found  in 
Erdmann's  Journal  fiir  praktische  Chemie,  i,  1.  It  is  very  much  to  be  regretted 
that  these  memoirs  have  never  been  collected  and  published  as  a  separate 
volume.  Even  now,  any  chemist  who  could  find  time  to  collect  these  scattered 
articles  and  translate  them  into  Enj^lish  or  French,  would  unquestionably  pro- 
mote the  cause  of  science  by  so  doing. 

Looking  at  the  question  for  a  moment,  solely  in  its  scientific  bearing,  we 
cannot  refrain  from  an  expression  of  astonishment,  that  the  details  of  Reichen- 
bach's  researches  are  so  little  known  to  the  generality  of  chemists;*  while,  on 
the  other  hand,  we  are  forced  to  confess,  that  it  is  indeed  rare  that  scientific 
researches,  conducted  by  a  chemist  in  his  laboratory,  have  so  fully  described  a 
future  art — have  so  accurately  pointed  out  the  methods  to  be  followed  and  pre- 
cautions to  be  observed  by  the  practical  manufacturer.  We  must  not  omit  to 
mention  that,  in  1831,  Christisonf  of  Edinburgh  made  known  his  discovery  of 
parafilne  in  petroleum  from  Rangoon.  Not  knowing  of  Reichenbach's  previ- 
ous publication,  Christison  named  it  PelroHne,  but  subsequently  admitted  its 
identity  with  paraffins.    In  1833,  Blevt  distilled  oils  from  lignite. 

A  little  later,  in  1834,  Gregory§  published  an  able  article  upon  paraffine  and 
eupion,  and  their  occurrence  in  petroleum*  Of  this  memoir  we  cite  but  two 
lines,  (vid.  Trans.,  p.  129,  or  Rep.,  p.  J 13).  «*  It  follows,"  says  Gregory,  "  that 
there  are  some  kinos  of  naphtha  [petroleum]  which  contain  paraffine  and  eu- 
pion, and  are  consequently  the  results  of  destructive  distillation." 

In  the  following  year,  v.  Kobe! I)  also  noticed  paraffine  in  petroleum. 

For  the  labors  of  Hess  in  Russia,  and  of  several  other  chemists  in  Ger- 
many, as  well  as  for  the  interesting  discussions  which  followed  between  these 

♦  Tliia  lack  of  information  appears  to  depend  upon  the  circnmstance,  thnt  the 
writers  of  mo^t  recent  chemical  text-books  teem  to  have  derived  their  knowledge  of 
the  subject  in  qaestion,  from  Gay  Lussac's  brief  abstract  of  Reichenbnch's  earlier 
memoirs,  which  was  published  in  1832,  in  PoggendorfT^s  AnnaUn^  xxiv,  178;  also  in 
the  Annalet  de  Chimie  et  da  Physique^  [2],  1,  69 ;  and  quite  extensively  copied  by 
the  journals  of  the  day. 

In  this  oonnection  we  would  respectfully  urge  cpon  all  those  who  hare  fallen  into 
the  common  habit  of  regarding  as  somewhat  apochryphal  the  numerous  substances 
of  greater  or  leas  scientific  interest,  which  ReicLenbach  separated  from  the  products 
of  dry  distillation,  that  before  seeking  to  discredit — or  allowing  themselves  to  dis- 
believe— them,  they  should  conduct  experiments  similar  to  his,  on  a  scale  of  equal 
maffniituie.  Let  us  here  also  bear  in  mind  the  luminous  conclusion  of  the  Lite  Dr. 
Bora  of  Edinburgh,  who,  as  the  story  goes,  (Vid.  London  Chemical  News,  i,  56), 
one  day  informed  his  class  that  Reichenbach  haid  discovered  in  tar,  "  creosote,  pica- 
mar,  paraffine,  cedriret,  capnomor,  and  a  host  of  other  substances  of  no  interest  or 
importance  whatever."  Of  these  **  unimportimt"  substances,  two  at  least,  eupion  and 
paraffine,  are  to-day  as  well  known,  in  the  world,  as  bees-wax  or  spermaceti,  although 
comparatively  little — we  had  almost  said  nothing — has  been  adaed  to  the  scientific 
knowledge  of  them,  since  the  publication  of  Reichenbach's  memoirs.  If,  perchance, 
anv  other  of  these  well-nigh  forgotten  bodies  should  be  found  to  possess  an^  techni- 
cal importance,  we  would  quickly  enough  find  some  one  claiming  credit  for  its  **  dis* 
oovery,"  and  oppressing  cbemical  nomenclature,  by  adding  yet  another  name  to  the 
existing  "  host  Even  now  we  await,  with  no  little  interest,  the  elucidation  of  the 
question — whether  the  new  violet  dye,  prepared  by  oxydizing  anilin,  which  is  ex- 
citing 80  much  interest,  under  the  names  anilein,  Parkin's  purple,  mauve,  etc,  is  not 
identical  with,  or  a  component  of,  the  pittieal  of  Reichenhach. 

f  Transactions  of  Koyal  Society  of  Edinburgh,  xiii,  118 ;  also  in  Repertory  of 
Patent  Inventions,  1835,  [N'.  S.]  vol  iii,  pi  890. 

1  Schweigger-Seiders  Journal  fur  Chemie  u.  Physik,  B.  Ixix,  [B.  ix,  of  the  Keut^- 
JeMueh],  S.  129. 

g  Tranitaetiofu  of  Royal  Society  of  JSdinburyh,  xiii,  124;  also  in  Hepertory  of 
Patsni  Iiwentiofu  1885,  [N.  S.]  vol  iv,  p.  109. 

I  J.  pr.  Chem.  v.  218. 
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observers  and  Reichenbach,  the   reader  may  consalt  the  general  index 

iNamen-u.  Sach-Reprister  su  den  Banden  L  bis  Iz,  Leipzig,  18&]  to  Poggen- 
[orff 's  Annalen  der  Physik  u.  Chemie. 

At  the  same  time  that  these  scientific  researches  were  in  progress  in  Grer- 
many  and  Scotland,  or  even  earlier,  numerous  practical  eflbrts  to  manufacture 
oils  from  bituminous  substances  were  made  in  France. 

Altliough  the  precise  date  at  which  these  experiments  were  commenced  is 
somewhat  obscure,  it  will  not  be  difficult  to  trace  the  history  of  the  success- 
ful development  of  the  industry  to  which  they  gave  rise. 

As  stated  by  Dr.  Antisell,  the  MM.  Chervan*  had  a  patent,  dated  in  1824, 
for  distilling  bituminous  substances.  Blum  and  Moneuse,t  in  1832,  claim 
only  the  application  of  coal-oil  to  purposes  of  lighting — ^not  its  manufiicture, 
which  they  allude  to  as  being  well  known. 

Subsequently  (7th  October,  1833)  Boscaryt  obtained  a  patent  for  extracting 
pyro^enous  oil  from  diffisrent  substances,  asphaJtums,  etc.,  and  especially  from 
the  shales  which  occur  in  the  environs  of  Autun  (Saont  et  Loire),  and  finally 
firom  all  the  bituminous  matters  in  France.  The  oil,  which  is  obtained  by 
distilling  the  shale  in  metallic  cylinders,  may  be  used,  according  to  Boscary, 
instead  of  fish-oil  or  resin,  for  ^-making-^  muoh  better  gas  than  that  pre- 
pared from  coal  being  thus  obtained. 

In  183''},  Laurent§  occupied  himself  with  the  investigation  of  various  bitu- 
minous shales,  both  French  and  English,  at  the  instance  of  the  MM.  Blum, 
whom  he  mentions  as  bein?  occupied  with  the  distillation  of  oil  from  the  shales 
of  the  environs  of  Autun.  |]  Laurent  gives  the  details  of  the  process  employed 
by  himself,  telling  us  that  the  retort  in  which  his  shales  were  distilled  attained 
a  sombre  red  heat  at  the  close  of  the  operation ;  also  of  the  percentage  amounti 
of  oil  (20  p.  c),  gas,  coke  and  water  obtained  from  the  Autun  shale ;  how  the 
oil  cannot  be  burned  in  ordinary  lamps,  on  account  of  smoking,  but  afibrds  a 
very  luminous  flame  when  consumed  in  lamps  furnished  with  suitable  chim- 
neys. He  shows  moreover  that  the  oil  contains  paraffine,  and  does  not  contain 
naphthaline. 

Laurent  subsequently  published  another  paperf  upon  this  oil,  in  which  article 
he  records  his  efforts  to  ascertain  what  definite  chemical  compounds  are  con- 
tained in  the  oil.  One  of  the  products  obtained  by  fractional  distillation,  viz., 
an  oil  boiling  at  167^  to  170^  (C.)  =  333"  to  338^  F.,  he  considers  as  identical 
with  eupion. 

In  1^,  we  find,  for  the  first  time,  an  article**  describing  the  process  of 
Selligue,  althousrh  it  would  appear  from  the  statements  of  this  chemist  and 
of  others,  that  his  attention  had  been  directed  to  the  subject  of  distilling 
bituminous  shales  several  years  earlier.  The  cited  article  relates  how  the  shale 
is  etowly  distilled  in  iron  cylinders,  until  no  more  oil  comes  over;  how  the  oil 
obtained  is  characterized  by  containing  neither  oxygen  nor  naphthaline,  but 
a  solid  substance  differing  from  Uie  latter,  and  resembling  that  called  para- 
naphthalineff  by  Laurent 

*  Brevets  d'Invention  xyiii,  232.  f  IbitL  Izv.  260. 

1  Ibid.  Izviii,  859. 

6  Annalen  de  Chimie  et  de  Phytdque^  liv,  892. 

I  According  to  Laurent,  be  had  himself  propofied  to  a  company,  in  1829,  to 
work  these  shales,  in  order  to  extract  the  oil  contamed  in  them,  and  to  employ  it 
fur  lighting. 

%  Compter  Rendnte^  ISST,  iv,  909 ;  more  fully  in  AnntUu  de  Chimie  et  de  Pky- 
ipu,  Ixiv,  821. 

**  Journal  dee  Cannaieeaneee  Vhtellea^  Dec.  1 884,  p.  286 ;  also  in  Dingler'a  Pol^ 
teehninehee  Journal,  1836,  M,  40,  from  which  our  extract  is  taken. 

f  f  The  inadvertency  of  confounding  this  body  with  paraffins  was  subssqnently 
corrected  by  Selligae. 
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Jo  1834,  %  and  ^36,  Selligue*  wa3  principally  occupied  with  his  well-known 
process  for  making  water-gas.  In  calling  the  attention  of  the  French  Acad- 
emyf  to  this,  he  remarks  that,  in  conjunction  with  David  Blum,  he  holds 
a  patent  granted  in  1832  for  the  application  of  oils  obtained  from  shale  to 
purposes  of  direct  illumination,  and  that  the  working  of  the  shale  employed  is 
in  the  hands  of  a  company  capable  of  developing  the  business  to  any  extent 
which  commerce  or  the  arts  may  require. 

In  the  same  year  Payen;t  in  reporting  upon  Selligue's  water-gas,  remarks 
upon  the  great  importance  of  the  new  industry  of  distilling  oil  from  shales 
which  S.  has  introduced. 

In  the  following  year  we  again  find  Selligue  before  the  Academy§  request- 
ing that  body  to  appoint  a  committee  to  examine  the  merits  of  his  new  system 
of  gas-lighting ;  his  process  of  distillinff  bituminous  shales  on  the  great  scale 
by  means  of  apparatus,  each  one  of  which  furnishes  from  1,000  to  J, 400  pounds 
of  crude  oil  per  day — this  being  about  10  per  cent  of  tlie  weight  of  the  shale 
employed,  and  being  almost  all  which  exists  in  the  raw  material ;  also  of  his 
process  of  separating  various  products  from  the  crude  oil,  some  of  which  are 
applicable  to  the  production  of  gas,  othoi^  to  ordiniury  purposes  of  illumination, 
and  others  to  different  uses  in  the  arts.  This  petition  was  referred  to  a  com- 
mittee of  three-T-Thenard,  D'Arcet  and  Dumas — who  repotted  in  l840.||  Thejr 
mention  the  localities  of  Selligue^s  three  establishments  for  obtaining  oil 
from  shales ;  the  amounts  of  oil  obtained  from  the  different  kinds  of  shale,  &c. 

In  1838  Selligue  also  obtained  a  new  patentU  **  for  the  employment  of  mineral 
oils  for  lighting."  In  his  specification  he  informs  us  that  the  principles  upon 
which  his  processes  for  rendering  the  oil  obtained  from  shales  proper  for  the 
parposes  of  direct**  illuminatioa  depend,  are : 

I.  Removal  of  almost  all  odor*  II.  Removal  of  all  tar.  lit.  Removal  of 
the  most  volatile  portions  of  the  oil,  which  are  also  the  most  inflammable  and 
the  most  odorous,  the  presence  of  which  would  cause  the  oil  to  have  too  great 
fluidity  for  the  capillarity  of  ordinary  wicks.     •     •     • 

The  operations,  continues  Selligue,  consist  in  slowly  distilling  the  bitumin- 
ous shale,  and  collecting  the  liquid  products  in  large  receivers.  These  pro- 
ducti  are  redistilled,  and  divided  into  fractions  by  refrigerating.  They  are 
treated  with  concentrated  sulphuric  acid  for  a  longer  or  shorter  time  accord- 
ing to  the  nature  of  the  shale  employed.  Twenty-four  hours  are  ordinarily 
sufficient,  the  oil  being  agitated  from  time  to  time.  The  quantity  of  acid 
Qsed  varies  from  ^  to  ^.  Afler  this  the  oil  is  to  be  carefully  drawn  off 
from  the  tar,  and  washed  witli  water.  Slaked  lime  is  then  added  and  a  cur- 
rent of  steam  passed  through  the  oil  in  order  to  carry  off  by  distillation  all  the 
more  volatile  and  odorous  liquids.  This  last,  says  Selligue,  is  the  most  im- 
portant part  of  my  process,  for  if  this  very  inflammable  portion  were  allowed 
to  remain  in  the  oil,  one  could  not  use  the  latter  in  ordinary  lamps  h  courant 
^Qxr»  •  *  •  This  patent  it  should  be  observed  claims  only  to  be  an  im- 
provement upon  that  of  Blum  and  Moneuse  (xnd.  Suvra),  Selligue  asserts, 
however,  that  coal-oil  had  never  before  been  preparea  in  such  a  manner  that 

*  See  seven  patents  in  Brevett  d'lnvefUion^  Izx,  269.  Of  these  patents  two  are 
dated  1884;  two,  1885 ;  and  three,  1886.  For  a  description  of  his  process  of  gat- 
making  see  also  Bulletin  de  la  SoeikU  d^Enecwagementt  Oct.  1888,  p.  896 ;  or 
D'mgWs  Pclytechnitehu  Jcvmal,  Izxi,  29. 

f  Cfjmptei  Bendui,  188*7,  iv,  969. 

X  DingWs  FoltftechniMchet  Journal,  Ixviii,  201;  from  BuiUtin  de  la  SoeiUi 
^Encouragement,  Dec  1887,  p.  498. 

}Compten  Rendue,  1888,  vil,  897, 
Comptes  Bendue,  x,  861 ;  also  in  Dingler's  Polytechnitchee  Journal,  Ixxvii,  187, 
^  Brevets  dt Invention,  Ixviii,  896. 

**  Tlie  term  "  direct  illumination"  is  constantly  used  by  Selligue  in  oontradlstioQr 
tioo  to  the  indirect  use  of  the  oil  in  his  process  of  gas-making. 
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it  was  fit  for  use  in  common  lamps.  This  has,  indeed,  he  says,  been  the 
subject  of  many  researches,  but  no  one  has  hitherto  succeeded  in  avoiding  the 
empyreumatic  odor,  and  the  very  inflammable  products  which  caused  the 
oil  to  rise  too  quickly  to  tlie  summit  of  the  wick.  He  goes  on  to  define  the 
difierence  between  his  purified  oil  and  tlie  crude  oil  obtained  directly  from 
shale.  On  the  37th  of  March,  1839,  Selliffue  specifies  certain  additions  and 
improvements  to  the  preceding  patent  I  should  add,  he  snys,  that  I  now 
divide  the  products  of  distillation  into  four  distinct  parts,  which  afibrd  loe 
every  facilitv  for  employing  tljese  products  in  the  arts  and  for  domestic 
economy.  In  these  divisions  there  are  indeed  some  anomslies  which  arise 
from  dinerences  in  the  shaies,  &c  which  I  treat;  but  the  following  products 
are  always  obtained : 

I.  A  li^ht,  volatile  oil  more  or  less  odorous  according  to  the  source  from 
which  it  18  derived.  •  •  •  This  can  be  used  in  painting,  for  dissolving* 
resins,  &c.,  for  lighting  by  vaporising  it  (it  being  very  volatile)  or  for  the  pro- 
duction of  gas  according  to  my  system. 

II.  A  fat  oil  only  slightly  volatile,  and  having  but  little  odor ;  this  can  be 
used  for  domestic  purposes  in  ordinary  lamps  with  or  without  admixture  of 
animal  or  vegetable  oils. 

HI.  A  fattv  substance  almost  odorless,  possessing  all  the  properties  of  the 
fats,  and  well  adapted  for  use  in  the  arts.  It  can  also  be  used  for  lighting,  either 
by  mixing  it  with  light  oils  or  by  decomposing  it  for  the  production  of  gas. 
It  can  moreover  be  used  for  soap*  since  it  saponifies  very  well,  and  being 
without  odor  affords  a  very  good  soap;  with  ammonia  the  fat  fonns  a  sort  of 
pomade. 

IV.  An  odorless  pitch  of  great  purity  and  tenacity,  suitable  for  preparing 
a  black  iolid  varnish  for  preserving  wood,  iron- work,  &c,      •    •    • 

In  1839,  Selliguef  in  alluding  to  the  use  of  his  oils  in  the  treatment  of 
cutaneous  diseases  speaks  of  the  three  large  establishments  for  the  distillation 
of  bituminous  shale  which  he  has  erected  in  the  Department  Saone  et  Loire, 
and  mentions  the  fact  that  the  oil  (crude  ?)  is  furnished  at  the  rate  of  about  two 
cents  [ten  centimes]  per  pound. 

The  question  of  price  is  again  discussed  a  few  years  later,  when  Selliguel 
says :  it  has  been  st&ted  that  crude  shale  oil  costs  only  $1 50  per  100  pounds, 
and  that  it  contains  60  per  cent  of  a  very  light  volatile  ethereal  oil  well 
suited  to  afibrd  light,  as  well  as  40  per  cent  of  a  fat  substance.  Now  since 
1837,  I  have  extracted  more  than  4,000,000  pounds  of  oil  from  bituminous 
shale,  but  the  oil  (crude.')  costs  20  cents  a  gallon  (22  frs.  the  hectolitre)  or 
even  27  cents  when  delivered  in  Paris.  From  every  hundred  measures  of  the 
crude  oil  are  obtained  (by  distillation)  20  measures  of  volatile  oil  boiling  at 
100»C.=212'>  F.;  30  measures  of  less  volatile  oil  boiling  at  ISO^"  to  260^ 
C.=302^  to  500°  F. ;  14  measures  of  an  oil  containing  paraffine,  and  28 
measures  of  fat — ^five  measures  being  losL  In  purifying  these  products  a 
further  portion  is  lost 

The  clearest  of  all  Selligue^s  specifications,  however,  is  that  of  the  patent 
granted  to  him  March  19,  1845§  for  the  distillation  of  bituminous  shales  and 
sandstones. 

After  describing  the  various  forms  of  apparatus  used  in  distilling,  into  one 
of  which  superheated  steam  was  introduced,  lie  enumerates  the  products  of 
distillation  as  follows :  I.  A  white,  almost  odorless,  very  limpid  mineral  oil — 
somewhat  soluble  in  alcohol — which  may  be  used  as  a  solvent,  or  for  purposes 
of  illumination  in  suitable  lamps,  &c. 

*  This  "  soap,"  (emulsion)  is  described  more  fully  in  the  sequel. 

f  Comptet  Jtendu9,  ix,  140 ;  also  Annalen  der  jPharmacie,  von  Wcehler  u.  Liebig, 
zxxii,  128. 

t  Din«j;Ws  PolyUchni9che8  Journal,  xci,  198  ;  from  the  Momteur  IndutirM,  184S, 
No.  770. 

§  Brevett  iT/nt^n/ian,  [new  series,  (loi,  du  6  Juillet,  1844.)  ]  iv,  80. 
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II.  A  Bpmng\j  volatile  mineral  oil  of  ap.  gr.  0^  to  0-87,  of  a  light  lemon 
color,  perfectly  limpid,  almost  odorless,  never  becomioff  rancid,  and  suscepti- 
ble of  beinff  burned  in  ordinary  oil  lamps,  of  constant  level  d  ntervoir  supt" 
ritur,  with  double  current  of  air — a  slight  modification  of  the  fonn  of  the 
chimney  and  burner  being  alone  necessary.  This  oil  can  also  be  mixed 
with  tlie  animal  or  vegetable  oils.  Oils  thus  prepared  do  not  readily  become 
rancid,  nor  do  they  congeal  easily  when  subjected  to  cold. 

III.  A  fat  mineral  oil,  liquid  at  the  same  temperature  as  olive  oil.  This  oil 
contains  a  little  paraffine ;  it  is  peculiarly  well  adapted  for  lubricating  ma- 
chinery, and  has  an  advantage  over  olive  and  other  vegetable  oils,  or  neats- 
foot  oil  in  that  it  preserves  its  unctuosity  when  in  contact  with  metals  and 
does  not  dry  up.  It  saponifies  easily,  and  forms  several  compounds  with 
ammonia. 

IV.  From  the  oils  Nos,  I,  II,  and  III,  I  extract  a  red  coloring  matter  which 
can  be  used  in  various  arts. 

v.  White  crystalline  paraffine  which  needs  but  little  treatment  in  order  to  be 
fit  for  making  candles ;  this  substance  does  not  occur  in  very  large  proportion 
in  the  crude  oil,  and  the  proportion  varies  accordinff  to  the  dififerent  mineral 
substances  upon  which  I  operate.  There  is  but  little  of  it  in  petroleum,  and 
in  the  oil  obtained  firom  bituminous  limestone.  I  often  leave  a  great  part  of 
the  paraffine  in  the  fat  oil  and  in  the  grease  in  order  that  these  may  be  of 
superior  quality. 

Vf.  Grease.  This  grease  is  superior  to  that  of  animals  for  lubricating 
machinery,  and  for  many  other  purposes,  since  it  does  not  become  rancid,  and 
remains  unctuous  when  in  contact  with  metals. 

VIL  Perfectly  black  pitch— veiy  **  drying" — suitable  for  preserving  wood, 
metals,  dLc. 

VIIL  An  alkaline  soap  obtained  by  treating  the  oils  with  alkalies. 

IX.  Sulphate  of  ammonia.  X.  Manure  prepared  by  mixing  the  ammoniacal 
liquor,  or  tne  blood  of  animals,  with  the  crushed  fixed  resioiie  (coke)  of  the 
shale.    XL  Sulphate  of  alumina  from  the  residue  of  the  shale.        f.  b.  s. 

[7b  be  eondwkd,] 


SCIENTIFIC     INTELLIGENCE. 

L  CHEMISTRY  AND  PHYSICS. 

1.  On  ChhrophylL — ^Fb^mv  has  oommunicnted  the  results  of  an  in- 
teresting investigation  of  the  green  coloring  matter  of  plants.  His  con« 
elusions  are  as  follows : 

1.  Chlorophyll  may  be  decomposed  into  a  blue  and  into  a  jellow 
substance. 

2.  These  substances  give  compounds  with  alumina  which  are  insolu- 
ble in  water.  When  hydrate  of  alumina  is  added  to  an  alcoholic  8olu« 
lion  of  chlorophyll,  neither  of  the  constituents  of  the  latter  unites  with 
the  earth.  When,  however,  water  is  added  gradually,  the  blue  substance 
and  a  little  of  the  yellow  first  unite  with  the  alumina  to  form  a  dark 
green  precipitate^  while  the  alcoholic  solution  remains  yellow.  Both 
bodies  are  precipitated  together  from  a  very  dilute  aqueous  solution. 

To  separate  the  blue  and  yellow  substances  completely,  the  author  in* 
troduces  a  mixture  of  two  parts  of  ether,  and  one  part  of  muriatic  acid, 
diluted  with  a  little  water  into  a  bottle,  and  shakes  the  whole  till  the  mu* 
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riatic  acid  is  saturated  with  ether.  The  natural  chlorophyll  which  may 
be  extracted  from  leaves  by  means  of  alcohol,  may  be  easily  decomposed 
into  its  constituents  by  shaking  it  with  this  mixture  of  muriatic  acid  and 
ether:  jlhe  liquid  first  takes  a  brown  color,  after  which  the  aqueous  mu- 
riatic acid  takes  a  beautiful  blue,  while  the  ether  separates,  holding  the 
yellow  coloring  matter  in  solution.  Fr6my  calls  the  blue  substance 
phyllocyanin,  and  the  yellow  phylloxanthin.  When  alcohol  is  added,  so 
that  the  two  liauids  mix,  a  green  is  again  produced,  of  the  color  of  the 
natural  dilorophyll. 

Young  leaves  exposed  to  the  vapors  of  muriatic  acid,  quickly  assume 
a  beautiful  green  color.  The  yellow  autumn  leaves,  on  the  other  hand, 
contain  only  phylloxanthin.  Under  certain  circumstances,  phyllocyanin 
is  capable  of  yielding  another  yellow  substance,  to  which  the  author  gives 
the  name  of  phylloxanthein  ;  from  this  substance  phyllocyanin  may  be 
again  obtained.  The  blue  coloring  matter  of  chlorophyll  is  more  easily 
altered  tban  the  other.  The  author  promises  a  further  investigation  of 
this  very  interesting  subject ;  his  results  are  of  equal  interest  to  natural- 
ists  and  chemists. — Compt.  Bendus^  1,  p.  405. 

2.  On  the  Separatum  and  Estimation  of  Phosphoric  Acid. — Chancbl 
has  given  a  method  of  estimating  phosphoric  acid,  which  depends  upon 
the  entire  insolubility  of  phosphate  of  bismuth  in  liquids  containing  free 
nitric  acid.  When  a  solution  of  acid  nitrate  of  bismuth,  so  dilute  as 
not  to  be  rendered  turbid  by  water,  is  added  to  a  liquid  containing  a 
phosphate  dissolved  in  nitric  acid,  a  very  dense,  white  precipitate  is  im- 
mediately formed,  which  has  the  formula  BiOs,  POs,  and  the  constitution 
of  which,  according  to  Chancel,  is  perfectly  constant. 

The  neutral  phosphate  of  bismuth  is  perfectly  insoluble  in  water,  and 
dilute  nitric  acid,  whether  cold  or  hot ;  it  dissolves  sensibly  in  solutions 
containing  a  large  proportion  of  salts  of  ammonia.  The  filtration  and 
washing  is  very  easy  and  rapid ;  the  dried  salt  may  be  ignited  in  a  pla- 
tinum crucible,  and  does  not  fuse  at  a  red  heat. 

Pyrophosphoric  acid  is  also  precipitated  completely  by  the  acid  nitrate 
of  bismuth ;  a  white  precipitate  is  formed  which  is  much  more  voluminous 
than  the  tribasic  phosphate.  This  precipitate  has  the  formula  2BiOs.- 
SpPOs  :  it  is  easily  and  completely  transformed  into  the  tribasic  phos- 
phate by  simply  boiling  it  in  the  presence  of  an  excess  of  the  acid  nitrate 
of  bismuth. 

The  metaphosphates  behave  in  the  same  manner,  but  the  precipitate 
requires  a  longer  boiling  to  be  completely  transformed  into  the  ordinary 
phosphate. 

Chancel  asserts  that  he  has  been  able  to  detect  the  presence  of  one 
milligram  of  phosphoric  acid  when  mixed  with  120mm.  of  alumina  in  a 
dilute  solution  containing  more  than  a  gramme  of  free  nitric  acid.  As 
the  precipitation  is  very  rapid  in  a  hot  solution,  and  as  the  liquid  becomes 
almost  instantly  clear,  it  would  be  easy  to  estimate  phosphoric  acid  by  a 
titrated  solution  of  acid  nitrate  of  bismuth. 

Chancel  prepares  the  acid  nitrate  by  dissolving,  with  the  aid  of  heat» 
one  part  of  pure  crystalline  subnitrate  of  bismuth  in  four  parts  of  nitric 
acid  of  specific  gravity  1*86,  adding  to  the  solution  80  parts  of  distilled 
water,  and  filtering  if  necessary,    la.  using  this  solution,  the  phosphate^ 
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if  not  solable  in  water,  k  to  be  dissolved  in  nitric  acid,  avoiding  a  large 
exeess.  The  solution  is  to  be  diluted  with  water,  ^e  nitrate  of  bismuth 
added  as  long  as  a  precipitate  is  produced,  and  the  whole  brought  to  boil, 
filtered  and  washed  with  boiling  water.  After  drying,  the  filter  must  be 
separated  as  completely  as  possible  from  tlie  precipitate,  burned  by  itself 
and  the  ashes  added  to  the  precipitate,  which  may  be  heated  to  redness 
in  a  platinum  crucible.  The  bases  are  easily  estimated  in  the  filtrate,  af- 
ter removing  the  excess  of  bismuth  by  sulphuretted  hydrogen.  This 
process  re(^uires  that  the  liquid  should  be  free  from  chlorids  and  snl«  ' 
phates,  which,  when  present,  are  easily  removed  by  nitrate  of  silver  and 
chlorid  of  barium. — Comptea  Bendus^  1,  p.  416. 

3.  On  a  New  Mode  of  Preparing  Calcium. — Caron  has  succeeded  in 
preparing  large  quantities  of  calcium  by  the  following  process :  A  mix- 
ture of  300  parts  of  fused  and  pulverized  chlorid  of  calcium  with  400 
parts  of  granulated  distilled  zinc  and  100  parts  of  sodium  in  pieces  is  to 
be  heated  to  redness  in  a  crucible.  The  reaction  is  feeble,  and  after  some 
time  flames  of  zinc  appear.  The  heat  is  then  to  be  moderated,  the  tem- 
perature remaining  as  high  as  possible  without  volatilizing  the  zinc ;  af- 
ter a  quarter  of  an  hour  the  crucible  may  be  withdrawn  from  the  fire. 
It  contains  a  well  fused  metallic  mass,  which  is  highly  crystalline,  and 
which  contains  from  10  to  15  per  cent,  of  calcium.  The  alloy  is  then 
to  be  placed  in  a  crucible  of  gas-retort  carbon  and  the  zinc  expelled  by 
heat :  in  this  manner  Garon  obtained  masses  of  40  grammes  at  a  single 
operation,  and  containing  only  the  impurities  of  the  zinc  employed.  As 
thus  obtained  calcium  has  a  brass-yellow  color  and  a  density  of  from  1*9 
to  1*8,  it  is  not  sensibly  volatile,  but  filings  of  the  metal  bum  with  red 
sparks  of  remarkable  beauty  without  formation  of  vapor,  which  seems  to 
show  that  the  metal  is  not  volatile  at  the  temperature  of  its  combustion. . 
The  author  promises  to  communicate  the  results  of  similar  experiments 
in  the  preparation  of  barium,  strontium,  ^c.^ — Oompt  EenduSy  1,  p.  547. 

4.  On  a  New  Metallic  Element, — Von  Eobell  has  discovered  in  eux- 
enite,  seschynite,  and  samarskite,  and  a  tantalite  from  Tammela,  a  new 
metallic  acid  belonging  to  the  same  group  with  tantalic  and  niobic  acids. 
To  the  new  metal  contained  in  this  acid,  the  author  has  given  the  (not 
very  well  selected)  name  of  Dianium,  When  dianic  acid,  as  precipi- 
tated by  ammonia  from  its  solution  in  chlorhydric  acid,  is  boiled  with 
chlorhydric  acid  and  metallic  tin,  a  beautiful  deep  sapphire  blue  solution 
is  produced,  which  remains  blue  after  filtration.  TV  hen  tantalic  acid, 
from  the  tantalite  of  Kimeto,  or  niobic  acid  from  Bodenmais,  are  treated 
in  the  same  way,  the  solution  becomes  bluish ;  and  on  adding  water,  the 
color  quickly  vanishes,  and  the  solution,  on  filtering,  passes  through 
colorless. 

When  dianic  acid  is  boiled  with  chlorhydric  acid  and  zinc,  instead  of 
with  tin,  the  blue  solution  does  not  appear,  the  precipitated  acid  becomes 
blue,  but  filters  coloriess,  and  is  decolorized  by  water  without  being  sen- 
sibly dissolved.  When  equal  quantities  of  dianic,  tantalic,  and  hyponio- 
bic  acid  are  boiled  with  concentrated  chlorhydric  acid,  upon  a  funnel  of 
platinum-foil  for  three  minutes,  all  three  give  yellowish  milky  liqvids ;  if 
water  be  then  added,  the  solution  of  dianic  acid  becomes  periectly  dear, 
while  the  tantalic  and  hyponiobic  acids  remain  undissolved* 
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When  frosUy  precipitated  dianic  add  is  healed  to  boiling  with  dilvta 
sulphuric  acid,  the  milky  liquid  poured  into  a  glass,  and  grains  of  dis- 
tilled sine  thrown  in,  the  dianic  add  in  a  few  moments  becomes  smalt 
blue,  eren  dark  blue,  and  retains  this  color  for  some  time  on  addition  of 
water ;  but  the  liquid  passes  through  the  filter  colorless.  In  this  respect^ 
dianic  acid  resembles  hjponiobic  add,  while  tantalic  acid,  under  the  same 
circumstances^  becomes  pale  blue,  and  immediately  loses  this  color  on 
addition  of  water.  In  this  manner,  tantalic  may  be  distinguished  from 
dianic  and  hyponiobic  acids.  The  relations  of  the  three  acids  to  chlor- 
hydric  add  and  tin,  and  to  sulphuric  add  and  sine,  are  thus  sufficient  to 
distinguish  them  from  each  other. 

Dianic  acid  appears  to  exist,  though  in  a  less  pure  state,  in  the  tanta- 
lite  from  Greenland,  in  pyrochlore  from  the  Umengebiig,  and  in  the  brown 
Wdhlerite — though  the  author  had  but  small  quantities  of  these  miner- 
als at  his  disposal.  A  small  piece  of  black  yttrotantalite,  believed  to  be 
from  Ytterby,  gave  the  reaction  of  dianic  acid.  A  second  spedmen,  how- 
ever, the  spedfic  gravity  of  which  was  found  to  be  5*55,  contained  tanta- 
lic add. 

Titanic  add  is  easily  distinguished  from  the  other  adds  of  the  same 
group,  by  boiling  it  with  muriatic  add  and  tin,  and  diluting  the  solution 
with  water.  The  blue  color  then  passes  to  rose  red,  and  the  solution  re- 
tains this  color  several  days.  When  dianic  add  is  present,  the  blue  color 
predominates,  but  after  standing  some  hours  the  rose  color  of  titanic  add 
appears. 

The  tantalite  from  Tammela,  which  Von  Eobell  terms  dianiie,  has  a 
spedfic  gravity  of  5*5 — ^while  the  other  tantalites  vary  in  density  from 
7'06  to  7-5.  The  streak  of  dianite  is  dark  grey,  while  that  of  the  tanta- 
lites from  Tammela  is  dark  brown  red.  BeK>re  the  blowpipe,  dianite  ex- 
hibits no  sensible  difference  from  the  tantalite  of  Eimeto. 

H.  Rose,  to  whom  Von  Eobell  sent  a  specimen  of  dianic  acid  for  ex- 
amination, considered  it  probable  that  the  peculiar  reactions  of  this  sub- 
stance might  be  due  to  tne  presence  of  tunostic  acid.  Von  Eobell  has, 
however,  shown  by  special  experiments,  uiat  this  is  not  the  case.  In 
conclusion,  the  author  recommends  those  who  desire  to  repeat  his  exper- 
iments, to  employ  the  same  proportions  of  water,  acid,  etc.,  of  which  he 
himself  made  use,  and  for  the  details  of  which  we  must  refer  to  the  orig- 
inal paper. — Bull,  der  Acad,  der  WitsenscJia/ten^  March  10th,  1660, 
(Munich).  w.  o. 

5.  NoU  en  the  extent  to  which  Mercury  volatUiteM  along  with  the  vapor 
of  water  at  100"*  C;  by  J.  W.  Mallbt.*— In  Berzelius'  Traits  deChimie 
it  is  stated  that  Stromeyer  drew  attention  to  the  fact  of  the  evaporation 
of  mercury  in  considerable  quantity  at  60^  to  80^  0.  with  the  vapor  of 
water,  the  more  volatile  substance  carrying  with  it  the  less  volatile,  as  in 
the  case  of  a  solution  of  boracic  acid  when  heated. 

This  fact  does  not  seem  to  have  been  very  generally  noticed  by  the 
compilers  of  chemical  text-books  in  treating  of  the  history  of  mercury, 
though  it  is  always  stated  that  the  metal  is  capable  of  volatilizing  to  a 
very  elight  extent^  even  when  alone,  at  the  common  temperature  of  the 
atmosphere.  8ome  doubt  too  would  seem  to  have  been  thrown  upon 
Stromeyer's  observation  by  the  experiments  made,  under  peculiar  condi- 

•  Oommnnlcstsd  by  the  anthor. 
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lions,  by  f  resenins,  and  reported  bj  biro  in  tbe  appendix  to  bis  treatise 
on  quantitative  analysis*  It  was  found  tbat  6*4402  grni.  of  mercury, 
covered  witb  a  considerable  quantity  of  water,  and  beated  to  tbe  boiling 
point  of  tbe  latter  for  a  quarter  of  an  bour,  lopt  but  *0004  grm.,  wbile 
exposure  to  tbe  air  at  summer  beat  for  six  days  produced  a  furtber  loss 
of  -0006  grm. 

I  bave  lately  observed  tbe  tolerably  rapid  evaporation  of  tbe  metal 
witb  steam,  produced  not  from  a  mass  of  water  covering  tbe  quicksilver, 
but  from  a  porous  and  higlily  absorptive  clay  wbicb  was  dry  to  tbe  toncb, 
but  gave  off  some  eigbt  or  ten  per  cent  of  water  wben  beated  to  100^  C. 
A  specimen  of  tbis  soil  bad  been  in  contact  witb  mercury,  and  several 
grams  of  tbe  metal  in  small  globules  bad  become  mixed  up  witb  tbe 
mass.  It  was  placed  in  tbe  common  copper  box  witb  double  sides  wbicb 
serves  as  a  steam-batb,  and  exposed  to  tbe  temperature  of  boiling  water. 
In  balf  an  bour  I  was  surprized  to  see  tbat  tbe  little  piece  of  glass  tube 
tbrougb  wbicb  tbe  beated  air  and  vapor  from  tbe  inside  of  tbe  steam- 
batb  escapes  was  coated  witb  a  brigbt  specular  deposit  of  metallic  mer- 
cury. Tbis  was  brusbed  off,  and  tbe  tube  replaced,  wben  again  it  be- 
came in  a  sbort  time  similarly  coated.  Tbe  steam-batb  was  kept  in  con- 
stant use  in  drying  tbis  and  otber  specimens  of  soil  for  twenty  or  tbirty 
hours,  and  in  tbis  time  between  four  and  five  grains  of  mercury  was  col- 
lected from  tbe  glass  tube.  Doubtless  tbe  condensation  of  tbe  mercury 
vapor  on  tbe  latter  must  bave  been  far  from  complete — a  large  propor- 
tion of  mercury  probably  escaped  into  tbe  atmospbere.  At  any  rate  it 
seems  clear  tbat  tbe  metal  can  volatilize  in  very  considerable  amount 
wben  surrounded  by  vapor  of  water  at  100^  C,  and  not  at  tbe  same  time 
pressed  upon  or  affected  by  tbe  cobesion  of  a  mass  of  liquid  water. 
Hence  an  obvious  necessity  for  tborougbly  effective  condensation  wben 
mercury  is  to  be  determined  in  its  compounds  by  ignition  witb  soda-lime. 
Teohnioal  Cbsmistbt. 

6,  Disinfectants, — ^Tbe  use  of  a  mixture  of  coal-tar  and  plaster-of- 
Paris  for  purposes  of  disinfection  and  for  dressing  wounds,  as  pro- 
posed by  CoRNE  and  Dbmeaux  {Compies  Bendus^  xlix,  127;  see  tbis 
Journal,  xxviii,  425),  has  been  recently  reported  upon  in  tbe  Frencb  * 
Academy  by  a  committee — Cbevreul,  J.  Cloquet,  and  Velpeau  {rapport 
teuri — to  wbicb  tbe  subject  was  referred  in  July,  1859. 

Toe  great  interest,  wbicb  tbis  metbod, — ^so  favorably  commented  upon 
by  tbe  distinguished  surgeon  Velpeau  soon  after  its  publication,~-excited 
kmong  tbe  medical  men  of  France  gave  rise  to  tbe  publication  of  numer- 
ous otber  systems  of  disinfection,  wbicb  being  submitted  to  tbe  Academy 
for  its  approval  were  also  referred  to  tbe  committee  in  question.  Tbe  la- 
bors of  its  members  bave  tbus  been  materially  increased,  and  tbeir  report 

'  swelled  to  tbe  dimensions  of  a  general  treatise  upon  disinfectants — 

.  especially  tbose  applicable  to  wounds. 

*  In  numerous  experiments  made  at  tbe  Hospital  de  la  CharitS  tbe 
mixed  coal-tar  and  plaster  of  Come  was  exployed,  both  in  tbe  state  of 
powder  and  as  a  poultice  made  by  mixing  it  witb  oil.  Wben  applied  as 
a  tbick  layer,  three  or  four  times  a  day,  upon  putrid,  gangrenous  and 
sanious  wounds,  tbe  powder  destroyed  tbeir  odor  without  giving  rise  to 
any  special  pain.    Upon  indolent  sores,  however,  or  upon  recent  burns, 
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the  contact  of  the  powder  prodaced  considerable  smarting  upon  some  pa- 
tients, though  well  borne  by  others.  Wounds  of  the  first  dan  were  of- 
ten found  to  be  cleaned  as  well  as  disinfected ;  while  those  of  the  second 
class  generally  acquired  a  dirty,  pale,  gray  tint,  their  circatrization  being 
hindered. 

The  poultices  were  found  to  be  more  advantageous  than  the  powder 
in  the  treatment  of  cavernous  wounds,  purulent  or  fetid,  and  sinuous  foci, 
open  suppurating  abscesses,  anthracoidai  suppurations,  etc 

Applied  directly  to  the  sore,  the  poultices  destroyed  the  putrid  odors, 
allayed  the  inflammation  without  augmenting  the  pain,  leaving  beneath 
them  a  healthier  pus,  and  the  surfaces  in  better  condition.  In  a  word, 
the  mixed  coal-tar  and  plaster,  when  properly  applied,  disinfects  wounds 
and  putrid  suppurations.  As  for  the  absorbent  and  detergent  qualities 
which  its  inventors  also  claim  for  it,  these  are  less  clearly  evident 

The  powder  absorbs  better  than  the  poultices, — the  latter,  it  is  true, 
take  up  a  portion  of  the  morbid  exudations,  but  unless  the  dressing  is 
carefully  renewed,  five  or  six  times  a  day,  pus  will  nevertheless  collect 
beneath  it.  From  this  it  follows  that  after  having  been  somewhat  cleansed 
the  wound  ceases,  at  the  end  of  a  few  days,  to  clean  itself,  or  to  heal  more 
rapidly  than  it  would  with  the  usual  topical  applications. 

Upon  ulcerated  cancers,  the  mixture^  either  as  powder  or  poultice,  dis- 
infects them  partially,  but  neither  dries  up  the  suppuration  nor  alleviates 
the  pain. 

It  is  in  the  dissecting-room,  upon  organic  matter  in  a  state  of  putre- 
faction, that  the  mixed  coal-tar  and  plaster  is  all  powerful.  The  most  in- 
fectious masses,  when  imbued  with  tne  powder,  or  simply  rolled  about  in 
it,  lose  at  once  their  disagreeable  odor.  According  to  Velpean,  his  au- 
topsy room  was  as  approachable  towards  the  close  of  last  summer  as  it 
had  formally  been  repulsive.  It  was  freed  from  flies  and  other  insects,  as 
well  as  from  putrid  odors. 

Although  it  would  have  been  out  of  the  province  of  the  committee  to 
experiment  upon  the  application  of  this  mixture  in  disinfecting  filth  upon 
the  great  scale,  they  have  nevertheless  proved  that^it  can  be  advan- 
tageously used  in  hospitals  for  deodorizing  urine  or  fecal  matters. 

The  following  inconveniences,  to  which  the  use  of  the  mixture  in  sur- 
gery would  give  rise,  are  enumerated : 

It  not  only  soils  the  clothes  of  the  patient,  but  hardens  them  and 
causes  them  to  weigh  more  heavily  upon  or  about  the  wound ;  it  imparts 
to  the  bandages,  with  which  the  poultices  are  covered,  a  very  tena- 
cious rusty  or  yellow  color;  it  must  be  frequently  renewed,  and  al- 
though it  destroys  putrid  smells,  it  retains  a  bituminous  odor  by  no 
means  agreeable  to  many  persons. 

These  inconveniences  are  of  comparatively  slight  importance,  it  is  true, 
and  may  possibly  admit  of  being  remedied. 

Of  the  other  disinfectants  submitted  to  the  committee,  several  were 
only  modifications  of  that  of  Corne  and  Demeaux : — Vegetable  tar,  as 
shown  by  Renault,  may  be  substituted  for  coal-tar. — A  mixture  com- 
posed of  hydraulic  lime  and  tar  did  not  disinfect  wounds  to  which  it  was 
applied,  nor  could  it  be  supported  by  the  patients.  With  regard  to  the 
assertions  of  some  practitioners,  that  common  earth,  talc,  flour,  or  other 
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▼«getaUe  and  mineral  powden-^even  pondrette-^wlien  mixed  with  coal- 
tar  farnnh  a  more  convenient  and  leea  coetly  disinfectant  than  that  pre- 
pared with  plaster,  the  experiments  of  the  committee  have  proved  that 
while  coal-tar,  mixed  with  common  earth,  well  dried,  or  with  sand,  is 
eonallj,  or  perhaps  much  more,  efficacious  for  disinfecting  fecal  matter  as 
when  mixed  with  plaster;  that  while  comparative  experiments  made 
firom  this  point  of  view  upon  sulphate  of  lime,  clay,  charcoal,  linseed 
meal,  and  earth  have  resulted  in  favor  of  the  latter,  the  same  is  hj  no 
means  true  in  surgery.  When  applied  to  wounds  or  infectious  suppura- 
tions these  different  mixtures  were  only  partially  successful,  having  proved 
to  he  less  efficacious  than  the  mixed  plaster  and  coal-tar.  In  like  man- 
ner the  proposal  to  use  an  emulsion  of  coal-tar  and  tincture  of  saponine 
has  not  been  found  advantageous  in  practice  :  most  patients  complained 
of  it,  their  wounds  exhibited  scarcely  anything  satisfactory,  while  the  dis- 
infection was  very  imperfect  The  mixture  of  plaster  and  coal-tar  was 
substituted  for  it,  upon  the  same  wounds,  with  decided  advantage. 

Although  the  modifications  of  Come  and  Demeaux'  process  have  not 
been  particularly  felicitous  thus  far,  they  have  nevertheless  served  to  con- 
firm the  fact  that  in  reality  it  is  the  coal-tar  which  acts  the  principal  part 
as  disinfectant  in  these  various  mixtures.* 

Among  the  numerous  other  substances  proposed  as  disinfectants,  or  for 
dressing  wounds,  the  foUowinff  have  not  afforded  satis&ctory  results : 

Chlorate  of  potash, — mixed  with  clay  or  kaolin  (for  example,  10  parts 
of  chlorate  to  90  parts  of  white  clay  or  fine  sand)  which  was  proposed 
as  an  absolute  disinfectant,  neither  disinfected  nor  absorbed  the  pus  of 
fetid  wounds.  The  mixture  would  be  in  any  case  much  more  costly  than 
coal-tar  and  plaster  and  certainly  less  efficacious. 

Whites  of  <^5r«,— mixed  with  chalk  and  applied  to  wounds,  previously 
oiled,  succeeded  no  better  than  simple-cerate. 

*  The  inefficieDcy  of  sulphate  of  lime  as  a  general  disinfecting  agent  when  used 
by  it«el/  may  be  readily  demonstrated  by  the  following  experiment  which  is  of  in- 
terest in  view  of  the  fact  that  a  belief  in  the  utility  of  gypsum  as  a  deodoriser  ap- 
pears to  he  widely  spread  among  recent  writers,  iot  that  matter  we  are  told  by 
F<iulet  (Compte$  liendut,  zlix,  199)  that  during  the  last  26  years  more  than  fifty  au- 
thors of  processes  of  disinfection  have  announced,  each  as  he  believed  for  the  first 
^le,  the  use  of  plaster  as  a  means  of  disinfection. 

If  a  mixture  of  about  equal  volumes  of  powdered  gypsum  and  fresh  urine  be 
introduced  into  a  small  phial,  the  mixture  placed  in  a  warm  room  and  thoroughly 
shaken  several  times  a  day  until  the  urine  lias  become  putrid,  it  will  be  obeyed 
that  ao  exceedingly  disagreeable  odor  will  be  developed,  diflfering  from  that  of  or- 
dinary stale  urine  inasmuch  as  it  u  unalloyed  with  the  odor  of  ammonia.  For  the 
complete  success  of  this  experiment  it  is  important  that  a  lai^  excess  of  sulphate 
of  lime  should  be  present  and  that  the  mixture  should  be  frequently  agitated,  else 
the  whole  of  the  carbonate  of  ammonia  will  not  be  decomposed  and  will  tend  to 
miUgate  the  fetor  of  the  special  odor  of  the  putrid  urine.  Ho  far  from  disinfecting 
in  this  case  the  sulphate  of  lime  really  destroys  a  deodorizing,  or  at  least  a  mask- 
ing agent,  ammonia ;  leaving  free,— purified  as  it  were,  and  uiuidulterated,  an  odor, 
the  peculiar  offensiveness  of  which  is  remarkable.  Sulphate  of  iron  being  substi- 
tuted for  gypsum  in  tins  experiment  allbrded  a  somewhat  similar  result,  although 
the  odor  obtained  was  a  trifle  less  insufferable  than  that  of  the  experiments  with 
sulphate  of  lime.  It  should  be  here  mentioned  that  the  odors  in  question  were  in 
no  instance  contaminated  with  solphoretted  hydrogen,— as  was  ascertained  bj 
careful  trials.  F.  H.  Sroaxa. 
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Powdered  gugar. — ^When  employed  in  layers  upon  nloets  forms  crusts, 
beneath  which  the  suppurations  accumulate  and  hinder  the  process  of 
healing. 

Cherry-laurel  teater^  glycerine  and  celluloee. — According  to  Antier, 
glycerine  mixed  with  equal  parts  of  cherry-laurel  water  forms  a  valuable 
absorbent  or  disinfectant  to  be  applied  as  a  lotion  or  injection.  This  mix- 
ture converted  into  pomade  by  mixing  it  with  powdered  almonds  was  also 
proposed  as  a  topical  application  for  all  kinds  of  wounds.  But  in  the 
hands  of  the  committee  neither  the  liquor  nor  the  pomade  by  themselves 
or  mixed  with  kaolin  produced  any  effect  more  marked  than  that  of  lead- 
cerate  and  other  anti-putrid  or  detergent  solutions  already  in  use. 

The  members  of  another  group  of  disinfectants  are  worthy,  in  yarious 
degrees  of  consideration. 

Among  these  charcoal  appears  in  the  front  rank. — Surgeons  have  long 
regarded  it  as  one  of  the  best  antiseptics  known.  Confined  between  pieces 
of  linen  according  to  the  process  of  Malapert  and  Pichot  it  is.  more  read- 
ily applied  than  when  used  as  powder  directly  upon  wounds ;  but  the 
mixture  of  coal-tar  and  plaster,  which  disinfects  still  better  and  is  more 
cleanly,  is  susceptible  of  a  simpler  and  a  more  general  application. 

Coke  of  Boghead  coal, — ^in  powder  as  proposed  by  Moride*  like  carbon 

•  In  view  of  the  claim  of  Moride  {Comptes  Rendus,  xlix,  242)  as  well  as  from  its 
general  interest  the  following  extract  from  a  report  made  to  the  British  Secretary  of 
War  by  Lewis  Thompson  (London  Journal  of  Gas  Lighting,  Water  Supplj  aiKl 
Sanitary  Improvement,  1856,  v,  11)  may  here  be  cited. 

Mr.  Thompson  states  that  he  has  instituted  a  set  of  experiments  having  a  purely 
money  basis  as  their  exponent — The  articles  enumerated  were  euch  employed  until 
they  practically  deodorized  one  uniform  quantity  of  the  same  mass  of  putrid  sewage 
and  the  money  value  of  the  proportions  thus  used  was  deduced  either  from  a  bro- 
ker's price-list  or,  where  this  failed  to  give  the  requisite  information,  by  special  in- 
quiry from  a  wholesale  denier.  The  amount  of  sewage  operated  upon  in  each  ex- 
periment was  half  a  gallon  taken  from  a  single  tank  which  had  been  recently  filled 
out  of  a  large  and  very  offensive  ditch  or  open  sewer.  Two  indications  of  the  pro- 
gress of  the  disinfection  were  had  recourse  to  in  these  experiments ;  one  with  paper 
dipped  in  sugar  of  lead  which  gradually  ceased  to  become  brown  as  the  deodorising 
agent  was  added  in  successive  portions ;  the  other  bad  reference  to  the  discontinu- 
ance of  any  offiensive  smell ;  and  the  attainment  of  this  last  condition  was  regarded 
as  the  termination  of  eacli  experiment. 

By  this  means  he  was  enabled  to  draw  up  the  subjoined  table  which  shows  at  a 
glance  the  comparative  cost  of  executing  the  same  amount  of  deodorizing  work  with 
each  agent  on  the  supposition  that  Boghead  charcoal  can  be  had  at  the  rate  of  $3*00 
[=sl2«.]  per  ton. 

TabU  9hcmng  the  eoit  of  Purifying  one  uniform  Quality  of  Feculent  Sewage 

by  the  several  Articlee  menlionMi 
Boghead  charcoal  (coke),  ......     f  s*00 

Nitric  acid,  ..-.,..  8-50 

Black  oxyd  of  manganese,        •  •  -  -  -  -        9  25 

Chlorid  of  lime,       .--..-.  lo^JS 

Peat  charcoal,    .--.....      ll-OO 

Subchlorid  of  iron  (imperfect),        -  -  •  -  •  11*25 

Animal  charcoal,  -  -  -  •  •  •  -16*75 

Chlorid  of  manganese  (imperfect),  •  -  -  -  17 '50 

Bichlorid  of  mercury,    -  -  -  -  .  .  -      1 8*00 

Impure  chlorid  of  zmc  in  damp  powder,     -  •  -  •  26  00 

Chlorid  of  zinc  in  solution  as  patented  by  Sir  Wm.  Burnett,    •  -8700 

Sulphate  of  copper,  ......  89*00 

The  sulphates  of  zinc,  iron,  and  alumina;  common  gypsum;  sulphuric^  sulphur- 
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when  employed  comparatively  with  coal-tar  and  plaster,  alternately  upon 
the  same  patients,  proved  to  be  less  efficacious,  less  convenient  and  more 
disagreeable  than  the  latter. 

Aftxed  plaster  and  charcoal^ — proposed  bv  Herpin  of  Metz,  irritates 
the  wounds,  disinfects  badly,  and  soils  everything  it  touches. 

Carbonic  acid, — proposed  by  the  same  author,  appears  to  the  committee 
to  be  too  difficult  of  application  in  practice,  though  theoretically  founded 
upon  important  analogies. 

Bituminous  Water  of  Visos — proposed  by  Manne,  and  the  mud  of 
rivers  used  as  a  poultice  by  Desmartis,  do  not  appear  to  be  susceptible  of 
being  substituted  for  the  mixture  of  Gome  and  Deraeaux. 

The  following  substances  have  long  ago  acquired  a  place,  each  in  its 
own  way,  in  the  class  of  disinfectants. 

Tincture  of  iodine  has  been  employed  as  an  antiseptic  by  hospital  sur- 
geons since  1823.  By  modifying  the  surfaces  to  which  it  is  applied,  it 
usually  improves  the  appearance  of  the  pus,  lessens  its  acridity,  and  is,  to 
a  certain  extent,  antagonistic  to  putrid  infections.  It  disinfects,  however, 
only  incompletely,  causes  severe  pain  when  applied  to  open  wounds,  and 
would  be  expensive  if  used  on  a  large  scale ;  finally,  the  odor  of  iodine  is 
neither  agreeable  nor  unattended  by  inconveniences. 

Perehloride  of  iron  has  been  used  for  some  twelve  years  in  hospitals 
as  an  antiseptic  and  as  a  means  of  modifying  certain  wounds,  and  putrid 
or  sanguineous  foci. — ^Without  diffusing  the  disagreeable  odor  of  tincture 
of  iodine,  it  has,  like  the  latter,  the  fault  of  disinfecting  badly,  of  causing 
much  pain,  and  of  acting  violently  upon  the  diseased  tissues,  besides  in- 
juring the  cloths  which  are  soaked  in  it  even  more  than  is  the  case  with 
the  coal-tar  and  plaster. 

Both  iodine  and  the  salt  of  iron  just  mentioned,  are  in  fact  agents  of 
another  order ;  they  have  rendered,  and  do  still  render  important  ser^ 
vices.  They  are  certainly  well  worth  preserving,  but  should  not  be  com- 
pared with  the  mixture  of  coal-tar  and  plaster. 

Nitrate  of  lead*  Creosote^  and  other  substances  which  have  been  pro- 
posed at  one  time  or  another,  have  not  realized  the  expectations  of  their 
inventors ;  their  price  has  been  too  great,  their  employment  reouired  too 
much  care,  or  their  action  has  not  been  sufficiently  certain  that  they  could 
be  advantageously  used  in  practice.  There  is,  nevertheless,  one  of  these 
which  deserves  special  mention,  viz.,  chlorine.  Ever  since  Guyton  Mor- 
veau  demonstrated  the  true  action  of  muriatic  acid  upon  putrefying  ani- 
mal matters,  the  efficacy  of  chlorine  has  been  tested  in  almost  innumera- 
ble ways.  Solutions  of  chlorine,  of  "  chlorid  of  soda,"  and  of  '*  chlorid  of 
lime,"  have  rendered  signal  services  to  medicine  and  in  the  cause  of  public 

oos,  and  mariatic  adds;  perozyd  of  iron,  highly  dried  clay,  lithaiige,  and  saw-dust 
were  found  imperfect  even  when  very  large  quantities  were  employed. 

Arsenious  acid  and  creosote  on  the  contrary,  were  very  active ;  but  the  danger  of 
B  subsequent  evolution  of  arseuiuretted  hydrogen  in  the  first  case,  and  the  difficulty 
of  diffusing  an  oily  fluid  like  creosote  in  the  second,  seemed  to  interdict  the  use  of 
these  subetancea.  f.  h.  b. 

*  [An  excellent,  though  somewhat  expensive  "  disinfecting  fluid  "  (Ledoyen's), 
which  was  quite  extensively  used  in  this  country  a  few  years  since,  consisted,  ao- 
cording  to  analyses  of  F.  £.  Holyoke,  of  an  aqueous  solutioD  of  this  salt— f.  b.  b.] 

SECOND  BBRIES,  Vol.  XXX,  No.  88.-JUL7,  I860. 
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healthy  especially  since  Labarraque,  some  thirty  years  since,  indicated  aa 
improved  method  of  employing  them.  But  the  odor  of  chlorine,  dis- 
agreeable in  itself,  is  neither  easily  borne  nor  devoid  of  inconveniences. 
Wounds,  moreover,  hardly  accommodate  themselves  to  it  any  better  than 
the  sense  of  smell,  whenever  somewhat  large  doses  of  it  are  required. 

Chlorinated  Sponge, — The  idea  of  applying  sponges  saturated  with 
ehlorinated  solutions,  directly  upon  purulent  or  gangrenous  wounds,  aa 
suggested  by  Heivieux,  appears  to  be  excellent  for  certain  cases.  Sach 
sponges,  renewed  several  times  per  day,  absorb  the  pus  gradually  as  it 
forms  better  than  anythinjs;  else,  and  disinfect  the  wound  very  well.  Un- 
fortunately, chlorine  rapidly  alters  or  destroys  the  sponges  and  soon 
causes  undue  irritation.  While  this  method,  therefore,  is  an  excellent  one 
for  cleaning  certain  gangrenous  and  sinuous  wounds,  it  is,  nevertheless, 
inferior  in  most  instances  to  the  mixture  of  coal-tar  and  plaster. 

Subnitrate  of  binmuth — suggested  by  Fr6my  as  an  absorbent  and  dis- 
infectant, was  applied  to  a  large  number  of  wounds.  Upon  large  cavern- 
ous cancers  it  disinfected  somewhat  better  than  Peruvian  bark,  charcoal, 
or  chlorate  of  potash,  but  less  than  the  coal-tar  and  plaster.  By  its  use, 
however,  several  bad  looking  wounds  were  cleansed  quite  rapidly.  Since 
it  causes  no  pain  or  irritation,  and  since  it  neither  soils  the  skin  nor  the 
clothes,  the  subnitrate  of  bismuth  is  preferable  to  a  multitude  of  other 
antiseptic  powders ;  but  it  is  useful  rather  as  a  solidifier  {incamaUf)^  or 
dryer,  than  as  an  absorbent  or  disinfectant 

In  their  rieumi  the  committee  affirm : 

I.  That  coal-tar  mixed  with  plaster,  according  to  the  formula  of  Come, 
(see  this  Journal,  xxviii,  426),  can  disinfect  putrefying  organic  matters. 
Mixed  with  alvine  dejections  this  powder  destroys  their  odor,  and  leada 
one  to  hope  that  by  its  aid  profound  reforms  in  the  present  system  of 
maintaining  and  clearing  out  cess-pools,  &c.,  may  some  day  be  brought 
about.  For  this  purpose,  ordinary  earth,  coal-ashes,  or  sand  may  be 
substituted  for  the  plaster,  aa  Cabanes  prefers,  being  at  least  equally 
efficacious. 

II.  In  therapeutics  the  coal-tar  and  plaster  has  fulfilled  only  a  part  of 
its  promises.  As  a  disinfectant  in  the  dissecting-room,  upon  the  folds  of 
bandages, — eveijwhere  where  there  is  infectious  matter,  its  qualities  are 
i  ncontestable*  This  is  also  true  as  regards  putrid  or  gangrenous  foci,  fetid 
sup]>u rations,  sanious  wounds,  ichorous  putrilagenous  cavities,  hospital 
gaugrene,  Sec ;  but  upon  acute  and  exposed  wounds,  or  upon  ordinary 
wounds  or  ulcers,  other  topical  applications  are  preferable  to  it. 

III.  Used  with  lint  upon  cloths,  with  pomades  or  cerate,  it  has  afforded 
no  useful  result,  and  nothing  has  occurred  to  prove  that  when  admin- 
istered internally  it  has  produced  the  least  benefit 

IV.  As  an  absorbent  it  leaves  much  to  be  desired,  although  it  is  not 
entirely  devoid  of  action.  When  applied  as  a  poultice,  in  particular,  it  ab- 
sorbs very  incompletely.  For  that  matter  the  mixtures  of  coal-tar  with 
earth  or  with  other  powders,  absorb  still  less  than  the  mixture  of  Come 
and  Demeaux,  and  are  scarcely  at  all  applicable  in  therapeutics.  In  thia 
connection  it  must  not  be  forgotten  that  the  morbid  liquids,  and  particu- 
larly pus,  are  very  different  from  water.  A  substance  like  plaster;  for  ex- 
ample, which  absorbs  water  strongly,  might  be  incapable  of  absorbing 
pus.    It  is  nevertheless  true,  that  as  an  absorbent,  the  mixture  of  coal- 
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tar  and  plaster,  either  as  powder  or  as  poultice,  is  of  some  use  upon  fetid 
and  putrid  wounds  or  suppurations. 

V.  Cellulose,  glycerine  and  cherry-laurel  water ;  chlorate  of  potash 
mixed  with  talc,  clay,  marl  or  kaolin,  are  neither  sufficiently  efficacious, 
nor  in  application  are  they  convenient  enough  to  be  retained  in  practice. 

VL  The  mixture  of  saponine  and  coal -tar  does  not  appear  to  be  pre- 
ferable for  dressing  wounds  to  many  other  liquids  already  known, — tinc- 
ture of  aloes  for  example.  The  same  may  be  said  of  the  mixed  coal-tar 
and  charcoal  of  Herpin ;  nor  does  it  seem  as  if  carbonic  acid  should  be 
used,  unless  some  improved  method  of  applying  it  can  be  devised. 

Vn.  The  Boghead  residue  would  be  useful  only  in  lack  of  coal-tar  and 
plaster.  While  charcoal  in  porous  envelopes  does  not  mould  itself  to 
cavernous  and  sinuous  wounds  with  sufficient  readiness  to  come  into 
general  practice. 

Vin.  From  its  low  price,  and  by  its  action,  at  once  mild,  absorbent, 
and  disinfectant,  as  well  as  by  its  drying  properties,  the  subnitrate  of  bis- 
muth will  render  important  services  in  default  of  the  mixture  of  coal-tar 
and  plaster.  It  is  even  preferable  to  this  when  the  wounds  are  accom- 
panied or  surrounded  with  heat  or  irritation. 

IX.  Tincture  of  iodine  and  perchlorid  of  iron  act  rather  by  modifying 
ihe  surfaces  of  wounds  and  of  purulent  foci,  than  as  absorbents  or  disin- 
fectants. They  have  their  special  applications  in  surgerr,  but  agents  of 
this  sort  are  not  comparable  with  the  mixed  coal-tar  and  plaster. 

X.  Sponges  soaked  in  chlorinated  water  can  also  render  good  service 
upon  pale,  burrowing  sores  and  upon  gangrenous  foci. 

We  have  occupied  ourselves,  say  the  committee,  only  with  the  practi- 
cal or  experimental  side  of  the  question.  A  discussion  of  its  theoretical 
or  chemical  bearings  would  have  carried  us  too  far.  Moreover,  since  the. 
authors  of  the  different  communications  which  have  been  submitted  to 
us  have  themselves  neglected  this  for  the  most  part,  it  has  seemed  to  us 
useless  to  treat  of  it  at  present ;  whether  it  be  the  phenic  acid  or  rosolic, 
or  bmnolic  acid,  or  the  anilin,  picolin,  etc.,  of  the  coal-tar,  which  disin- 
fects, is  in  reality  of  but  little  importance.  Science  will  inform  us  of  this 
some  day  no  doubt ;  for  the  moment  we  have  merely  to  ascertain  wheth- 
er or  no  the  various  disinfectants  which  are  brought  to  us  do  really 
disinfect 

After  citing  the  labors  of  various  persons  who  have  proposed  methods 
of  disinfection,  the  committee  go  on  to  say  :  ^  M.  Gorne,  and  the  authors 
indicated  above,  occupied  themselves  only  with  the  disinfection  and  the 
solidification  of  animal  matter,  having  in  view  the  preparation  of  ma- 
nures. •  *  *  *  It  is  M.  Demeaux  who  appears  first  to  have  had 
the  thought  of  applying  to  fetid  wounds,  in  surgical  practice,  the  powder 
invented,  or  adopted  and  extolled,  by  his  neighbor.  In  addition,  it  is  evi- 
dent that  here,  as  is  the  case  with  so  many  other  complex  facts  with 
which  science  is  enriched,  there  is,  so  to  say,  neither  invention  nor  prior- 
ity for  any  one.  The  subject  has  been  worked  upon  for  more  than  a  cen- 
tury— a  multitude  of  savans  having  competed  with  each  other  in  studying 
it  Little  by  little  the  evolution  of  the  discovery  has  been  effected.  M. 
Come  disengaged  it  from  its  gangue  a  little  better  tlian  his  predecessors, 
and  Demeaux,  knowing,  perhaps,  that  from  time  immemorial  sailors  and 
the  inhabitants  of  certain  southern  countries  dflen  dress  their  wounds 
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with  tar ;  that  tar  water  and  pomades  of  tar  are  frequently  employed  in 
medicine,  has  extended  its  applications  to  therapeutics." 

**  Many  other  efforts  are  still  necessary.  In  point  of  fact  the  results  thus 
far  obtained  are  merely  rough  outlines,— only  first  trials.  So  long  as  the 
world  at  large  is  not  in  possession  of  a  simple,  easy,  and  economical 
method,  accessible  to  every  one,  which  shall  be  capable  of  disinfecting 
immediately,  and  without  inconvenience  on  the  large  or  small  scale,  de- 
jections and  filth  of  all  kinds,  in  dwellings  as  well  as  in  privies  or 
slaughter-houses ;  in  dissecting-rooms  and  the  like,  as  well  as  in  the  sick 
room,  upon  wounds,  improvements  will  still  be  wanted  ;  there  will  yet  be 
room  for  new  attempts.  While  recording  those  of  to-day  and  those  of 
yesterday  upon  the  road  already  traversed,  let  us  be  careful  not  to  dimin- 
ish the  ardor  of  the  laborers  in  the  future,  who  will  finally  endow  civ- 
ilization with  a  complete  and  general  disinfection." 

Finally,  certain  indispensable  precautions  must  be  followed,  in  order  to 
obtain  from  the  process  of  Gome  and  Demeaux  its  proper  effect  It  is  evi- 
dent, from  having  neglected  some  of  these  precautions,  that  different  ex- 
perimenters have  been  led  to  believe  that  the  method  is  useless.  Fine 
moulding  plaster,  and  not  the  common  article,  should  be  employed.  The 
coal-tar,  which  is  mixed  with  it  in  the  proportion  of  2  to  4  parts  to  a 
hundred,  by  triturating  or  grinding,  ought  to  impart  to  it  a  gray  tint, 
without  destroying  its  dry,  pulverulent  condition.  Objects  to  be  disin- 
fected should  be  rolled  in  this  powder  until  each  point  upon  their  sur- 
faces has  been  brought  in  contact  with  iL  Gangrenous  or  putrid  sores 
should  be  covered  with  thick  layers  of  it,  by  handfuls,  several  times  per 
day.  If  one  is  treating  pus,  blood,  dejections,  or  the  like,  enough  of  the 
powder  should  be  added  to  form  a  paste  of  the  mass,  taking  care  to  re- 
place the  first  layer  of  powder  by  another  as  soon  as  it  no  longer  absorbs 
any  more.  Mixed  with  oil  to  the  couAtstence  of  a  thick  pap,  it  forms 
poultices  of  convenient  application,  if  they  are  made  thick  and  broad. 

Within  the  limits  which  have  been  indicated  the  mixture  of  coal-tar 
and  plaster  is  a  good  disinfectant,  and  may  be  recommended  for  use  in 
domestic  economy  as  well  as  in  hospitals.  ^  What  we  have  ourselves 
seen  leaves  no  uncertainty  of  the  reality  of  this  property,  nor  of  the  pos- 
sibility of  its  application."  *  *  *  *  ♦  ft  remains  only  to  draw 
from  it  reasonable,  practical  consequences,  either  taking  the  fact  as  it  is, 
or  by  modifying  and  perfecting  it — Comptet  Rendtu^  1,  279. 

[For  corroborating  testimony,  received  by  the  committee  from  various 
sources,  the  reader  is  referred  to  their  report  in  question.  Numerous 
other  articles  upon  the  subject,  by  different  authors,  may  also  be  found 
in  vol.  xlix  of  the  Comples  Rendus. — f.  h.  s.] 

7.  Decoloration  of  Lviigo  by  Setquioxyd  of  Iron, — [In  the  May  num- 
ber of  this  Journal  we  took  occasion  to  maintain  that  the  very  interest- 
ing fact  of  the  power  of  ferric  salts  to  bleach  solutions  of  indigo  was 
first  observed  by  Prof.  H.  Wurtz.  Since  then  we  have  accidentally  learned 
that  this  claim  was  erroneous,  as  will  appear  from  the  following  state- 
ment made  by  Woehler  some  twenty  years  since.  ^  When  a  solution  of 
indigo  in  sulphuric  acid  is  mixed  with  salts  of  the  sesquioxyd  of  iron  and 
heated,  it  will  be  decolorized  precisely  as  it  would  be  by  nitric  acid." — 
(Annalen  der  Ghemie  und  Pharmacie,  1840,  xxxiv,  235;  see  also  Gme- 
lin's  Handbook  (Cavendish  Soc.  Edit),  ziii,  59. — F.  h.  s.] 
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II.  GEOLOGY. 

1.  On  Some  Points  in  Chemical  Geology  ;  by  T.  Stbrry  Hunt,  F.  R.  S. 
(Read  before  the  OeoU  Society  of  London,  January  5th,  1859 — published 
in  the  Quarterly  Journal  of  the  Society  for  November,  1859 — and  re- 
printed, with  additional  notes  by  the  author,  in  the  Canadian  Naturalist 
for  January,  I860.). — In  this  paper  the  author  discusses  a  number  of 
questions  which  lie  at  the  foundation  of  a  true  history  of  the  chemistry 
of  the  earth's  crust,  and  gives  farther  developments  to  some  of  his  pecu- 
liar views,  which  were  for  the  most  part,  first  enunciated  in  this  Journal. 
In  regard  to  the  metamorphism  of  sedimentary  deposits,  i,  e.,  the  conver- 
sion of  sands,  clays  and  marls  into  crystalline  stratified  rocks,  the  author, 
after  distinguishing  between  local  and  normal  metamorphism,  insists  upon 
the  frequent  interstratification  of  unchanged  fossiliferous  limestones  among 
crystalline  schists  as  evidence  that  heat  has  not  been  the  only  agent  in 
the  metamorphism,  which  has  moreover  been  effected  at  temperatures 
not  very  elevated,  and  by  the  intervention  of  alkaline  solutions,  in  the 
absence  of  which,  sediments  may  be  heated  to  the  same  degree  without 
change. 

The  first  announcement  of  this  view  will  be  found  in  this  Journal  for 
May,  1857  (vol.  zxiii,  p.  407),  where  the  author,  after  describing  some 
experiments  with  the  alkaline  silicates,  expresses  the  opinion  that  *'  we 
have  here  the  explanation  of  rock  metamorphism  in  general."  Failher 
inquiries  into  the  action  of  the  soluble  alkaline  silicates  will  be  found  in 
this  Journal  for  March  and  May,  1858  (vol.  xxv,  pp.  287-437),  where 
the  subsequent  experiments  of  Daubr6e  are  cited  in  confirmation  and  ex- 
tension of  Mr.  Hunt's  theory  of  the  normal  metamorphism  of  sediments 
at  comparatively  low  temperatures  by  the  intervention  of  alkaline  carbon- 
ates and  silicates,  which  may  be  either  liberated  by  the  decomposition  of 
the  sediments  themselves  or  derived  from  adjacent  strata.  These  salts  in 
solution  permit  the  crystallization  of  feldspars  and  micas,  or  when  alkaline 
bases  are  present  only  in  smaller  quantity,  of  kyanite,  andalusite  and 
ataurotide,  while  by  the  intervention  of  protoxyd  bases,  garnet,  epidote, 
chloritoid  and  chlorite  are  formed,  and  in  the  absence  of  the  argillaceous 
element,  pyroxene,  divine,  serpentine  and  talc  In  a  subsequent  note  the 
author  has  however  alluded  to  the  probable  direct  formation  of  certain 
silicates  of  magnesia  and  lime,  in  open  basins  at  the  earth's  surface  and  by 
reactions  at  the  ordinary  temperature.  This  Journal,  March,  1860  (xxix, 
284). 

In  the  second  place  the  author  discusses  the  relations  of  plutonic  to 
.  metamorphic  sedimentary  rocks,  and  concludes  that  the  latter,  becoming 
plastic  under  the  influence  of  water  and  heat,  may  be  displaced  by  dis- 
jturbance  and  pressure,  thus  taking  the  form  of  intrusive  rocks.  Sedi- 
ments altered  in  situ  he  distinguishes  as  indigenous,  and  those  displaced 
as  exotic  plutonic  rocks.  The  conclusions  of  Scrope,  Scheerer  and  £lie 
de  Beaumont,  supported  by  the  late  observations  of  Daubr6e  and  Sorby, 
as  to  the  aqueo-igneous  fusion  of  these  rocks,  are  fully  admitted. 

In  the  third  place  the  author  discusses  the  theories  of  Phillips,  Bunsen 
and  Dorocher,  as  to  the  origin  of  intrusive  rocks,  and  rejecting  the  notion 
that  these  are  derived  from  the  supposed  fluid  interior  of  the  earth,  re- 
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gards  them  as  ia  all  cases,  fused  and  displaced  sediments.  He  proceeds 
to  show  that  the  action  of  waters  removing  from  permeable  strata  their 
soda,  lime  and  magnesia,  brings  these  to  the  composition  of  granitic  rocks, 
while  the  finer  and  less  permeable  sediments,  retaining  their  protoxyd 
bases,  give  rise  bj  subs^uent  alterations  to  basic  rocks  wiUi  triclinio 
feldspars  and  pyroxene.  Soda  being  preeminently  the  soluble  alkali,  has 
been  gradually  removed  from  disintegrated  feldspathic  rocks  under  the 
influence  of  water  and  carbonic  acid,  and  the  carbonate  of  soda  thus 
formed  has  by  its  reaction  with  the  lime  salts  of  the  ancient  ocean,  given 
rise  to  sea-salt  and  to  the  carbonate  of  lime  with  which  the  limestones  have 
been  built  up.  The  aluminous  silicate  set  free  in  the  decomposition  of 
the  feldspars  is  thus  the  equivalent  of  the  earthy  carbonates  and  sea-salt 
which  are  formed.  Hence  we  find  that  in  the  oldest  known  crystalline 
rocks,  those  of  the  Laurentian  series,  soda  feldspars  are  abundant,  mica- 
oeous  schists  rare,  and  argillites  or  silicates  of  alumina  deficient  in  alkali 
are  unknown,  while  in  higher  formations,  argillites  and  schists  with  kyan- 
ite,  chiastoltte  and  staurotide  abound,  as  well  as  chlorite,  chloritoid,  mns- 
covile,  garnet,  epidote,  etc,  showing  a  great  excess  of  aluminous  silicate 
over  the  alkali  required  to  form  feldspars. 

These  views  have  already  appeared  in  a  communication  from  the  author 
in  this  Journal  (vol.  xxv,  p.  436)  where  also  the  action  of  organic  matten 
in  deoxydizing,  dissolving  and  removing  oxyd  of  iron  from  certain  strata 
to  be  accumulated  in  others,  is  discussed  and  illustrated  by  a  considera- 
tion of  the  iron  deposits  of  various  ages.  The  existence  of  beds  of  iron 
ore  in  the  Laurentian  rocks,  not  lees  man  the  graphite  and  metallic  sul- 
phurets  which  these  contain,  is  by  the  author  regfarded  as  evidence  that 
organic  life  existed  at  the  period  when  these  rocks  were  deposited.  As 
Mr.  Hunt  has  elsewhere  explained,  he  supposes  the  condition  of  the  cool- 
ing globe  to  have  been  one  of  thorough  oxydation,  and  regards  all  pro- 
cesses of  reduction  or  deoxydation  as  dependent  either  directly  or  indi- 
rectly upon  organic  life.  In  regard  to  iron  oxyd  however  he  remarks 
that  its  solution  may  sometimes  be  due  to  mineral  acids,  from  volcanic 
or  other  sources ;  such  solutions,  and  others  from  the  oxydation  of  py- 
rites, may  be  decomposed  by  alkaline  or  earthy  carbonates  and  give  rise 
to  iron  deposits.  A  similar  process  with  aluminous  solutions  will  servo 
to  explain  the  origin  of  corundum,  beds  of  emery,  and  aluminous  iron  ores. 

In  regard  to  the  agency  of  organic  matters  in  the  formation  of  iron 
deposits  we  may  here  remark  that  a  reviewer  in  this  Journal  (xxv,  245) 
in  noticing  Mr.  Hunt's  observations  on  this  subject  contained  in  his  Geo- 
logical Report  for  1850,  writes  as  if  Mr.  H.  had  appropriated  the  views  of 
Bischof.  In  truth  neither  Bischof  nor  Hunt  ever  claimed  any  originalitr 
in  bringing  forward  a  principle  which  has  long  been  understood,  and  whidh 
they  have  only  attempted  to  extend  and  develope.  We  may  here  obeerve 
that  the  same  reviewer  fails  to  apprehend  Mr.  Hunt's  views  on  the  forma- 
tion of  crystalline  rocks,  when  he  says  that  Bischof  and  Hunt  agree  in 
supposing  all  rocks  to  be  formed  by  chemical  agencies  in  the  presence  of 
water,  and  that  therefore  the  latter  cannot  claim  originality.  Now  upon 
the  point  in  question  there  is  little  or  no  affinity  between  the  views  of  the 
two  writers,  for  the  simple  reason  that  Bischof  seems  never  for  a  moment 
to  apprehend  the  nature  of  the  great  problem  which  Mr.  Hunt  has  onder- 
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taken  to  solv^  but  with  Dana  regards  normal  metamorphiam  aa  peeudo- 
xnorphiam  on  a  grand  scale.  The  ingenious  speculations  of  Bischof  and 
others  on  the  possible  alteration  of  mineral  species  by  the  action  of  vari- 
ous saline  and  alkaline  solutions  may  pass  for  what  they  are  worth,  al- 
though we  are  satisfied  that  by  far  the  greater  part  of  the  so-called  cases 
of  pseudomorphism  in  silicates  are  purely  imaginary,  and  when  real  are 
but  local  and  accidental  phenomena.  Bischofs  notion  of  the  pseudo- 
morphism of  silicates  like  feldspars  and  pyroxene  presupposes  the  exist- 
ence of  crystalline  rocks,  whose  generation  this  neptunist  never  attempts 
to  explain,  but  takes  his  starting  point  from  a  plutonic  basis. 

The  problem  to  be  solved,  as  we  have  elsewhere  insisted,  is  the  conver- 
sion of  sands,  clays  and  marls,  (consisting  of  silica,  silicates  of  alumina, 
carbonates  of  lime,  magnesia  and  oxyd  of  iron,  derived  by  chemical 
and  mechanical  agencies  from  the  ocean  waters  and  pre-existing  crystal- 
line rocks,)  into  aggregations  of  crystalline  silicates.  These  met^orphic 
rocks,  once  formed,  are  liable  to  alteration  onlv  by  local  and  superficial 
agencies,  and  are  not,  like  the  tissues  of  a  living  organism,  subject  to 
incessant  transformations,  the  pseudomorphism  of  Bischof  and  Dana.  As 
yet,  Mr.  Hunt  is  the  only  one  who  has  attempted  a  rational  explanation, 
based  on  experiments,  of  the  problem  of  the  conversion  of  sedimentary 
strata  into  crystalline  rocks,  and  his  views,  whether  true  or  false,  sre  to 
be  judged  by  themselves,  and  not  by  comparison  with  those  of  Bischof 
or  any  other  writer.  Among  the  geologists  who  since  the  time  of  Button, 
have  best  comprehended  the  nature  of  £e  problem  of  rock  metamorphism, 
are  Bou6,  Yirlet  and  Dolanoue.  We  hope  at  an  early  day  to  discuss  in 
the  pages  of  this  Journal,  the  Question  of  mineral  pseudomorphism,  as 
well  as  the  history  and  theory  or  metamorphism. 

Passing  from  plutonic  to  Yolcanio  phenomena,  Mr.  Hunt  proceeds  to 
develope  the  views  of  Babba^e  and  Herschel  as  to  the  effects  of  the  inter- 
nal heat  upon  deeply  buried  sediments.  Babbage  has  shown  that  the 
expansion  of  the  sedimentary  rocks  by  heat  may  cause  great  vertical 
movements,  while  in  the  subsequent  fusion  of  the  heated  sediments 
Herschel  finds  an  explanation  of  volcanic  phenomena.  These  views  the 
author  adopts,  and  enters  into  a  consideration  of  the  relations  which  must 
take  place  between  silica  and  silicates,  carbonates,  sulphates,  chlorids  and 
organic  matters  in  the  presence  of  water  at  an  elevated  temperature.  To 
aaotized  organic  substances  and  to  the  ammonia  condensed  in  argillaceous 
strata,  he  ascribes,  with  Bischof,  the  ammoniacal  salts  of  volcanoes. 

In  considering  the  metamorphism  of  the  strata,  which  must  always 
precede  volcanic  action,  we  are  not  to  lose  sight  of  a  process  which  will, 
in  its  results,  be  the  reverse  of  that  insisted  upon  bv  Babbage.  It  is  the 
great  contraction  which  must  result,  not  only  from  the  solidification  of  the 
porous  sediments,  but  from  the  condensation  attendant  upon  chemical 
combination,  by  which  they  are  converted  into  silicates  of  high  specific 
gravity,  such  as  pyroxene,  garnet,  epidote,  chloritoid  and  chiastolite.  In 
this  way,  as  remarked  by  Mr.  Hunt  in  his  lectures  before  the  Smithsonian 
Institution  at  Washington  last  winter,  we  may  realize,  to  a  certain  extent, 
Elie  de  B^umont's  notion  of  a  shrinking  of  the  earth's  nucleus,  and  find  an 
explanation  of  many  phenomena  of  suroidence  and  corrugation,  although 
with  Herschel  we  are  to  attribute  these  for  the  most  part  to  ^  the  disturb* 
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ance  of  the  equilibrium  of  pressure  consequent  upon  the  transfer  of  sedi- 
ments while  tne  yielding  surface  reposes  upon  a  mass  of  matter  partly 
liquid  and  partly  solid." 

We  conclude  with  the  following  extracts,  and  with  two  notes  appended 
to  the  Canadian  reprint  of  Mr.  Hunt's  papers,  in  one  of  which  be  calls 
attention  to  the  remarkable  work  of  Eeferstein,  whose  ingenious  viewa, 
too  much  in  advance  of  his  time,  have  hitherto  been  overlooked. 

^  The  metamorphism  of  sediments  in  situ,  their  displacement  in  a  pasty 
condition  from  igneo-aqueous  fusion  as  plutonic  rocks,  and  their  ejection 
as  lavas  with  attendant  gases  and  vapors  are  then  all  results  of  the  same 
cause,  and  depend  upon  the  differences  in  the  chemical  composition  of 
the  sediments,  the  temperature,  and  the  depth  to  which  they  are  buried :  * 
while  the  unstratified  nucleus  of  the  earth,  which  is  doubtless  anhydrous, 
and  according  to  the  calculations  of  Messrs.  Hopkins  and  Hennessey, 
probably.solid  to  a  great  depth,  intervenes  in  the  phenomena  under  con- 
sideration only  as  a  source  of  heat"* 

**  The  volcanic  phenomena  of  the  present  day  appear,  so  far  as  I  am 
aware,  to  be  confined  to  regions  covered  by  the  more  recent' secondary 
and  tertiary  deposits,  which  we  may  suppose  the  central  heat  to  be  still 
penetrating  (as  shown  by  Mr.  Babbage),  a  process  which  has  long  since 
ceased  in  the  palaeozoic  regions.  Both  normal  metamorphism  and  vol- 
canic action  are  generally  connected  with  elevations  and  foldings  of  the 
earth's  crust,  all  of  which  phenomena  we  conceive  to  have  a  common 
cause,  and  to  depend  upon  the  accumulation  of  sediments  and  the  subsi- 
dence consequent  thereon,  as  maintained  by  Mr.  James  Hall  in  his  theory 
of  mountains.  The  mechanical  deposits  of  great  thickness  are  made  up 
of  coarse  and  heavy  sediments,  and  by  their  alteration  yield  hard  and 
resisting  rocks ;  so  that  subsequent  elevation  and  denudation  will  expose 
these  contorted  and  altered  strata  in  the  form  of  mountain  chains.  Thus 
the  Appalachians  of  North  America  mark  the  direction  and  extent  of  the 
great  accumulation  of  sediments  by  the  oceanic  currents  during  the  whole 

*  *'The  notion  that  volcanic  phenomena  have  their  seat  in  the  sedimentary  forma- 
tions of  the  earth's  crusty  and  are  dependent  upon  the  combastion  of  organic  matter*, 
in,  as  Humboldt  remarks,  one  which  belongs  to  the  iofiincy  of  geognosy.  *  In  18S4 
Christian  Keferstein  published  his  Naiurgefchichte  des  £rdkorper9,  in  which  he  main- 
tains that  all  crystalline  non-stratified  rocks,  from  granite  to  lava,  are  prodacts  of 
the  transformation  of  sedimentary  strata,  in  part  very  recent,  and  that  there  is  no 
well-defined  line  to  be  drawn  between  neptunian  and  Tolcanic  rocks,  since  they  past 
into  each  other.  Volcanic  phenomena  according  to  him  have  their  origin,  not  in  an 
igneous  fluid  centre,  nor  an  ozydising  metallic  nucleus,  but  in  known  sedimentary 
formati(»ns,  where  they  are  the  result  of  a  peculiar  process  of  fermentation,  whicn 
crystallizes  and  arranges  in  new  forms  the  elements  of  the  sedimentary  strata,  with 
•volution  of  heat  as  an  accompaniment  of  the  chemical  process.  (NahayeichiefUe, 
vol.  i,  p.  109,  also  BulL  Soe,  QioL  de  France  (1)  vol  vii,  p.  J197X 

These  remarkable  conclusions  were  unknown  to  me  at  the  time  of  writing  this 
pnper.  and  wem  indeed  to  have  been  entirely  overlooked  bv  geological  writers ;  they 
are,  as  will  be  seen,  in  manjr  respects  an  anticipation  of  the  views  of  Herschel  and 
my  own ;  although  in  rejecting  the  influence  of  an  incandescent  nucleus  as  a  source 
of  heat,  he  has,  as  I  conceive,  excluded  the  exciting  cause  of  that  chemical  change, 
which  he  has  not  inaptly  described  as  a  process  of  fermentation,  and  which  is  the 
■ourc«  of  all  volcanic  and  plutonic  phenomena.  See  in  this  connection  my  paper 
On  the  Theory  of  I^puoiu  JtocJcs  and  VoleanoeMf  in  the  Canadian  Journal  for  May, 
1868," 
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paleeozoie  period ;  and  Uie  upper  portions  of  these  bavin^  been  removed 
by  subsequent  denudation,  we  find  the  inferior  members  of  the  series 
transformed  into  orystalline  stratified  rooks.''* 

III.     BOTANY  AND  2X30LOGT. 

1.  Flora  of  the  Southern  United  States^  containing  abridged  descrip- 
tions of  the  Flowering  Plants  and  ^fms  of  Tennessee,  North  and  South 
Carolina,  Georgia,  Alabama,  Mississippi,  and  Florida  ;  arranged  accord' 
ing  to  the  Natural  System  ;  by  A.  W.  Obafmak,  M.D.  (The  Ferns  by 
Daniel  C.  Eaton.)  New  York:  Ivison,  Phinney  k  Co.  1860.  pp.  621, 
small  8to. — ^The  first  thing  that  strikes  our  attention  as  we  open  this  vol- 
ume, is  its  neat  and  tasteful  typography.  It  is  a  decided  advance  upon 
its  counterpart,  Gray's  Manual  for  the  Northern  States,  in  this  respect, 
and  indeed  is  the  handsomest  volume  of  the  kind  we  know  of.  It  is  only 
just  to  add  that  the  book  was  produced  by  the  University  Press  of  Welch, 
Bigelow  <fe  Co.,  Cambridge.  The  matter  of  the  volume  is,  we  trust,  as 
good  as  its  form.  It  well  supplies  a  long-felt  and  pressing  want^  and 
gives  to  schools  and  colleges,  and  to  botanical  students  generally  at  the 
South,  a  work  which  is  mr  that  district  what  Gray's  Manual  is  for  the 
northern  section  of  our  common  country.  Having  said  this,  modesty 
prevents  more  particular  eulogium.  If  experience  annually  shows  that 
the  work  with  which  this  volume  is  compared  is  not  yet  perfect,  but  still 
requires  many  minor  emendations,  notwithstanding  long  pains-taking  and 

*  '*The  theory  that  volcanic  monntaini  have  been  fonned  by  a  sadden  local  ele- 
vation or  tume/aetion  of  previously  borisontal  deposits  of  lava  and  other  volcanie 
rocks,  in  oppoeitioii  to  the  view  of  the  older  geologiate  who  sappotied  them  to  have 
been  built  up  bv  the  accumulAtiun  of  successive  eruptions,  although  supported  by 
Humboldt,  Von  Bach,  and  Elie  de  Beaumont,  has  been  from  the  first  opposed  by 
ConJier,  Constant  Prevoet,  Scrope  and  LyelL  (See  Scrope,  Qtol,  JcwmM,  vol  xi^ 
p.  826,  and  voL  zv,  p.  600 ;  also  LyeU,  Philos.  TranM,^  part  2,  vol.  cxlviii,  p.  '708,  for 
18fi8.)  In  these  we  think  will  be  found  a  thorough  refutation  of  the  elevation  hy- 
pothesis and  a  vindication  of  the  ancient  theory. 

This  notion  of  paroxysmal  upheaval  once  admitted  for  volcanoes  was  next  applied 
to  mountains  which,  like  the  Alps  and  Pyrenees,  are  composed  of  neptunian  strata. 
Agminst  this  view,  however,  we  find  De  Montlosier  in  1882  maintaining  that  sudh 
mountains  are  to  be  regarded  as  the  remnants  of  former  continents  which  have  been 
cut  away  by  denudation,  and  that  the  inversions  and  disturbances  often  met  with  in 
the  structure  of  mountains  are  to  be  regarded  only  as  local  accidents.  {Bid,  Boc, 
Oeol.,  (1)  vol.  il.  p.  488,  vol  iii,  p.  215.) 

Similar  views  were  developed  by  Prof.  James  Hall  in  his  address  before  the 
American  Association  for  the  Advancement  of  Science,  at  Montreal  in  August,  1868. 
This  address  has  not  been  published,  but  these  views  are  reproduced  in  the  first  vol- 
ume of  his  Report  on  the  Geology  of  Iowa,  p.  41.  Mr.  Hall  there  insists  upon  the 
conditions  which  in  the  ancient  seas,  ^ve  rise  to  great  accumulations  of  sediment 
along  certain  lines,  and  asserts  that  to  this  great  thickness  of  strata,  whether  horisontal 
or  inclined,  we  are  to  ascribe  the  mountainous  features  of  northeastern  America  as 
compared  with  Uie  Mississippi  valley.  Mountain  heights  are  due  to  original  de- 
position and  subsequent  continental  elevation,  and  not  to  local  upheavals  or  fold- 
ings, which  on  the  contrary,  give  rise  to  lines  of  weakness,  and  favor  erosion,  so 
that  the  lower  rocks  become  exposed  in  anticlinal  valleys,  whUe  the  intermediate 
mountoins  are  fonnd  to  be  capped  with  newer  strata. 

In  like  manner  J.  P.  Lesley  asserts  that  *  mountains  are  hot  fragments  of  the  up- 
per layers  of  the  earth's  crust/  lying  in  synclinals  and  preserved  from  the  general 
denudation  and  transUtion.    (Jron  Jlfanufaeturer'$  Ouide,  1859,  p.  68.)    &e  also 
his  admirable  little  volume  entitled  Coal  and  it*  Topography* 
SECOND  8EE1ES,  Vox.  XXX,  No.  8&-JVLT,  ISSOl 
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repeated  revuiom,  it  may  be  expeeted  that  equal  experieooe  irill  r&red. 
•imilar  imperfections  in  the  new  and  untried  work.  None  but  a  prac- 
tised teacher  can  tell  beforehand  where  the  pupil,  or  the  student  witbont 
B  teacher  will  encounter  obstacles,  and  the  meet  experienced  can  onlj 
partially  anticipate  them.  They  inust  be  found  out  by  trial,  and  be  cor- 
rected in  new  issues, — for  which  electrotyping  offers  great  fiicilities.  For 
tlie  young  student  the  Artificial  Analysis  of  the  Natural  Orders  is  practi- 
cally the  key  to  the  whole  thing  ;*  a  perfect  key  of  this  sort  was  never 
made  at  one  trial ;  in  iact  most  keys  in  such  works  fail  very  largely.  So 
we  may  safely  hazard  the  prediction  that  Dr.  Chapman's  artifidiJ  analysis 
will  need  emendation  in  a  future  edition.  We  are  bound  to  add,  how- 
aver,  that  a  half  dozen  of  trials  has  resulted  in  only  one  fiiilure. 

This  book  is  wanted  by  botanists  as  well  as  by  students,  and  we  think 
they  will  be  well  pleased  with  it.  Its  merits  are  manifold ;  its  deficieu- 
CM  are  either  such  as  are  natural  if  not  unavoidable  under  the  circum- 
stances of  its  production,  or  such  as  pertain  to  all  works  of  the  kind,  in 
which  knowledge  is  progressive,  the  records  of  this  knowledge  widely 
dispersed,  and  the  facts  to  be  observed  and  digested  into  order  almost  in- 
finitely numerous.  An  introduction  gives  a  good  condensed  sketch  of 
the  Elements  of  Botany,  and  a  Glossary  of  Botanical  Terms,  so  that  the 
book  can  be  used  independently ;  though  such  a  book  as  the  First  Les- 
sons in  Botany  ought  to  precede  and  accompany  its  use  by  the  student 
Very  appropriately  is  this  volume  dedicated  to  one  of  the  worthiest 
botanists  of  the  Southern  States,  the  Rev.  Dr.  Curtis.  Now  that  the 
fiouthem  Atlantic  states  are  provided  with  a  good  Flora  of  their  own,  we 
trust  that  botany  will  receive  a  new  impulse,  both  as  a  scientific  pursuit 
and  as  a  branch  of  education,  in  that  favored  region.  a.  o. 

2.  Synopsis  of  Dalbergiecs,  a  Tribe  of  Leguminoice  ;  by  Gcobok  Bair- 
iTHAM,  Esq. — ^This  is  a  (botanicaH  supplement  to  the  fourtn  volume  of  the 
Journal  of  the  Proceedings  of  tne  Linnsean  Society,  a  critical  account  of 
this  group  of  plants,  and  a  technical  synopsis  of  the  genera  and  species, 
— of  much  importance  llierefore  to  the  systematic  botanist  Since  its 
publication,  better  specimens  have  been  examined  of  one  of  Fendler's 
Venezuelan  plants,  No.  2223,  referred  to  on  p«  17;  and  Mr.  Bentham 
finds  this  a  new  generic  ^pe,  Finicalyx.  a.  o. 

8.  Reports  on  the  Natural  History^  Climate^  and  Physical  Geography 
of  Minnesota^  Nebraska^  Washington^  and  Oregon  Territories ;  made  m 
connection  toith  the  Survey  of  a  Pacific  Railroad  Route,  along  the  forty* 
seventh  and  forty-ninth  parallels  of  latitude,  in  1853-4-5-6,  under  the 
command  of  Governor  I.  I.  SrsvENS,  of  Washington  Territory  ;  by  G. 
SucKLBY,  M.IX,  and  J.  G.  Coopsr,  M.D.,  Surgeons  and  Naturalists  to 
the  Expedition^  4to,  pp.  309,  26,  with  65  plates,  and  isothermal  charts, 
Ac.  New  York,  Baiiliere  Brothers. — This  is  a  separate  issue  of  the  12th 
volume  of  the  Pacific  Railroad  Exploration  Reports,  containing  all  that 
relates  to  science  in  the  report  of  Gov.  Stevens'  survey  of  the  northern 
proposed  route,  and  also  a  preface  and  other  additional  matter  by  the  en- 
terprising authors,  Drs.  Cooper  aiid  Suckley,  This  issue  is,  we  under* 
stand,  rendered  necessary  by  tbe  cutting  down  of  the  government  edition 
in  the  later  volumes  of  the  series  to  a  much  diminished  number.  The 
authors  have  taken  this  opportunity  not  merely  to  add  new  matter,  and 
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make  c«rtrifi  emendatioiia,  but  also  to  ixnert  four  or  five  pages  of  errata, 
correcting  typographical  errors,  perhaps  a  tithe  of  those  contained  in  the 
Tolnme^  This  remark  does  not  at  all  militate  against  the  statement  that 
in  this  Tohime  ^  there  are  fewer  errors  than  is  usual  in  similar  goremroent 
publications."  We  are  satisfied  of  the  truth  of  tliis.  The  mass  of  scientific 
reports  published  by  Congress  and  printed  at  Washington  are  marred 
beyond  all  endurance  by  want  of  proof-reading,  or  perhaps  of  proof-cor* 
reetion,-^for  in  some  instances  proofs  were  furnished  and  revised,  but 
tbe  corrections  were  never  made.  The  folly  of  the  late  system  having 
now  been  exposed  in  other  and  more  considerable  respects,  we  may  hope 
for  the  inauguration  of  a  much  better  and  more  economical  plan. 

The  first  chapter  of  the  present  very  interesting  volume  (whether  pe« 
cnliar  to  this  edition  or  no  is  more  than  we  can  now  ascertain)  is  sepa- 
rately  paffed,  and  is  devoted  to  the  meteorology  and  climate  of  Nebraska 
and  Washington  Territories.  The  Botanical  Report,  which  comes  next 
in  order,  consists,  1.  of  a  very  interesting  and  useful  general  sketch  of  the 
botany  of  the  route,  in  reference  to  the  character  of  tbe  vegetation,  geo- 
graphical distribution,  A;c,  mingled  with  zoological  and  dimatal  observ- 
ations. 2.  A  catalogue  of  the  plants  collected  east  of  the  Roeky  Moun* 
tains,  containing  three  before  undescribed  species  and  one  new  (Cheno- 
podiaceous)  genus,-^all  of  which  are  characterized  by  Dr.  Torrey,  as  will 
be  seen,  although  the  list  was  drawn  up  by  Dr.  Gray.  This  portion  ia 
illostrated  by  four  excellent  plates,  one  of  which  is  devoted  to  the  Endo- 
lepU  Suckleyi  of  Torrey,  the  new  genus  referred  to.  3.  Catalogue  of 
Plants  collected  in  Washington  Territory;  with  observations,  <kc,  drawn 
up  by  Dr«  Cooper  himself,  including  notes,  characters,  <fec.,  supplied  by 
Dr.  Gray,  Dr.  Torrey,  and  Prof.  Thurber }  with  two  plates. 

The  remainder  and  most  striking  part  of  the  volume  is  the  Zoological 
Report ;  that  on  the  Insects  by  Dr.  Leconte ;  on  the  Mammala  by  Dr* 
Cooper,  Dr.  Suckley  and  Mr.  Gibbs ;  on  the  Birds,  by  Drs.  Cooper  and 
Suckley ;  on  the  Reptiles,  by  Dr^  Cooper ;  on  the  Fishes  by  Dr.  Suckley ; 
on  the  Mollusca  by  Wm.  Cooper,  Esq.  (a  veteran  naturalist  whom  we 
gladly  welcome  back  to  active  labor) ;  on  the  Crustacea  by  Dr.  Cooper. 
Tbe  zoological  plates  are  many  and  truly  beautiful ;  those  of  the  birds 
are  colored.  The  volume  sells  for  ten  dollars ;  and  this  small  separate 
iasae  will  doubtless  be  taken  up  at  once,  to  complete  the  sets  of  the  Pa- 
cific Railroad  Reports.  a.  ev 

4.  Potamogeton  erisput  L.  was  introduced  into*  the  Nortb  Ameriean 
flora  by  Pursb,  and  said  to  occur  from  ^  Canada  to  Virginia.''  Dr.  Tor- 
rey f  in  his  Flora  of  the  Northern  States,  mentions  it  as  from  Lake  George ; 
but  aa  be  omits  it  from  liis  recent  Flora  of  the  State  of  New  York>  we 
infer  that  there  was  some  mistake  in.  the  fii-st  instance.  Prof.  Tucker- 
man,  who  has  paid  great  attention  to  this  difficult  genus,  net  having 
found  P.  Cfispus  in  this  country,  aad  not  having  ourselves  atet  with  it, 
the  species  was  excluded  from  tlie  Manual  of  the  Botany  of  tbe  Northern 
United  States ;  but  a  remark  was  added  in  the  second  edition  of  this 
work^  that  Mr.  Tuckerman  had  seen  a  specimen^  in  some  Eloropean-  her- 
barium purporting  to  come  from  Delaware.  It  may  also  be  noted  that 
this  specdes  has  for  many  years  been  growing  in  a  pool  in  the  Botanio 
G«rdKjil.aftlCasDbridge,-^where  in  &ct  it  cannot  W  got  rid  of, — ^and  there 
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it  a  tradition  dat  it  was  introduced  into  the  pool  by  Mr.  Nufctall.  Laik 
year  Mr  Edward  Tatnall,  an  intelligent  botanist  and  hortietilturist,  de- 
tected the  plant  in  queetion  in  Delaware,  in  the  Ticinity  of  Wilmington, 
and  this  season  be  finds  it  to  oceur  abundantly,  nnder  circumstances  which 
give  it  a  good  claim  to  be  regarded  aa  indigenous.  So  Poiamogetom 
^ri9pu9  must  be  restored  to  our  flora.  If  really  indigenous  it  probably 
occurs  in  other  statione.  Its  early  flowering  and  fruiting,  compared  with 
the  other  species  (viz.,  blossoming  in  May)  may  have  led  to  its  being 
overlooked;  but  the  species  is  probably  local  in  this  country.  It  is, 
however,  so  vigorous  and  so  difficult  of  eradication  where  it  is  establbhed, 
so  likely  ther^ore  to  hold  its  own  or  to  extend,  that,  if  not  detected  else- 
where, we  may  believe  that  it  was  recently  imported  into  this  country, 
as  another  water-weed,  the  AnaeharU  of  North  America,  was  into  Eng- 
land, where  it  has  spread  prodigiously  with  a  few  years.  a.  o. 

5.  Marnlea  quadrifolia,  L. — Aquatic  plants,  especially  those  of  low 
type,  are  in  general  so  widely  diffused  geographically,  that  the  absence 
from  North  America  of  the  above  named  plant, — so  common  throughout 
the  northern  part  oT  the  Old  World, — ^has  always  seemed  rather  excep* 
tional.  We  have  now  to  announce  its  actual  occurrence  here.  It  hss 
just  been  discovered  on  the  muddy  borders  of  a  pond  in  Litchfield,  Con- 
necticut, by  Dr.  Timothy  F.  Allen.  This  adds  another  instance  of  the  ap* 
parently  extremely  local  occurrence  in  this  country  of  a  common  European 
species,  of  which  Scolopendriunt  offietnarutn  and  Subularia  ctquatica  are 
cases  in  point.  As  it  is  not  likely  that  this  Marsilea  was  created  for 
Litchfield  pond,  or  for  any  other  few  localities,  if  such  there  be,  in  this 
oountry,  such  plants  must  be  regarded  as  of  ^recent  and  casual  introduc- 
tion— which  is  most  improbable — or  else  as  species  once  diffused  over  the 
country,  but  now  on  the  verge  of  extinction  from  this  flora, — ^a  view 
which  chimes  in  with  other  inferences  about  geographical  distribution. 

A.  G. 

6.  Catalogue  of  the  Acunthopterygian  Fishes  in  the  eoUeetion  of  the 
British  Museum;  by  Dr.  A.  Gunther.  8vo,  pp.  624.  London,  1859- 
— In  this  volume  all  the  fishes  in  the  British  Museum,  belonging  to  the 
families  mentioned  are  described,  and  abstracts  are  given  of  the  charac- 
ters of  many  others,  not  in  that  collection.  The  work  must  be  there- 
fore, useful  to  naturalists,  and  especially  to  students,  as  the  author  haa 
been  quite  diligent  in  collecting  the  indications  of  species  from  all 
sources.  Considerable  discretion  must  however  be  used  in  consulting 
it,  as  the  author  appears  to  have  considered  many  species  that  he  had 
not  himself  seen,  as  being  very  *'  doubtful "  or  as  identical  with  some 
known  to  him.  In  his  work,  our  American  fresh^water  fishes  are  es* 
pecially  in  great  disorder.  None  of  the  genera  recently  established  by 
Agassiz  and  Girard  are  adopted.  The  CalUuri  are  placed  partly  in  Cen- 
trarehus  and  partly  in  Brythus.  The  Orystes  are  distributed  in  Cen- 
irarchus  and  Muro  as  well  as  Orystes,  If  recent  American  works  had 
been  consulted  these  errors  would  not  have  occurred^  Some  speciea 
are  regarded  as  identical  which  have  no  close  relationship  to  each  other, 
as  Pomoiis  falax^  B.  and  S.,  and  P.  rubriaatnda  Storer.  In  many  other 
pointe  Dr.  Gunther  differs  from  the  best  Ichthyologists  who  have  hith- 
erto treated  of  the  order.  Thirteen  genera  and  forty  species  are  de- 
scribed as  new.  w.  s. 
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IV.  ASTRONOMY. 

1.  jF%r$t  Chnwi  of.  I860.— (Gould's  Astron.  Jour.  No.  134).—"  A  let- 
ter from  Mr.  Liais^  Director  of  the  Brazilian  Coast  Survey,  to  Prof.  Pe- 
ters, pabiiehed  in  the  AitrononUsehe  Nackrichten,  No.  1248,  annoancee 
the  discovery,  Febmary  26th,  at  Olinda,  Brazil,  of  a  faint  double  comet, 
near  the  star  /»  Dorados.  The  larger  portion  preceded ;  it  was  brighter 
on  the  side  toward  the  sun,  and  sensibly  donated  in  that  direction^ 
having  near  the  extremity  a  small  luminous  point,  about  as  bright  as  a 
star  of  the  9th  magnitnde.  The  object  was  so  faint  as  to  render  ob- 
servations difficult,  for  which  reason  the  diameter  could  not  be  meas- 
nred  ;  but  Mr.  liais  estimated  it  at  25  or  80  seconds  in  the  larger,  and 
7  or  8  seconds  in  the  smaller  diameter.  The  second  or  smaller  nebur 
losity  appeared  nearly  circular,  and  about  4  seconds  in  diameter.  On 
February  27th,  at  10^  25°>  it  followed  the  other  by  about  27  seconds, 
being  about  1'  8''  to  the  North  of  it.  On  March  3d,  at  lll>  16«,  the 
difference  of  position  was  23  seconds  in  right  ascension,  and  46"  in  de- 
cimation.   On  the  6th,  the  moonlight  wholly  extinguished  the  comet. 

From  observations  made  by  Mr.  Liais  with  the  ring-micrometer,  Dr. 
Pape,  of  Altona,  has  computed  three  normal  places,  and  thence  de- 
duced elements  as  follows,  viz. : — 

Time  of  perihelion  passage,  Febr.  16*7667,  Berlin  m.  t 

Long,  of  perihelion,    -    -     173^  26'  2  )  App.  eqx« 

"      "  asc.  node,    -    -    -  324       1  9  J  Febr.  29*6 

Inclination, 79     22  6 

Log.  perih.  dist,   -    -    -    -     0*07652 
Motion,    -        -        -        -        Direct 

2.  Second  Comet  of  1860. — On  the  17th  of  April,  1860,  a  telescopic 
comet  was  discovered  by  Mr.  George  RUmker,  of  Hamburg.  It  was  a 
faint,  ill-defined  nebulous  spot  of  light  Having  passed  its  perihelion  at 
the  close  of  the  preceding  February,  it  was  when  discovered  receding 
from  the  sun.  Its  elements  approximately  determined,  are  found  to  re- 
semble those  of  the  second  comet  of  1793. 

3.  On  the  alleged  intra-Mercurial  Planet — According  to  the  ele- 
ments assigned  by  M.  Leverrier  to  the  planet  which  Dr.  Lescarbault 
states  that  ne  observed  passing  across  the  sun  March  26,  1859,  there 
was  reason  to  expect  that  the  planet  would  be  seen  in  like  transit,  some- 
time in  March  or  April  of  the  present  year.  In  the  hope  of  detecting 
such  a  transit  the  sun's  disc  was  closely  watched  during  these  months 
by  observers  in  three  places  at  least  in  this  country,  and  doubtless  also 
by  many  observers  in  Europe.  So  far  as  we  hear,  the  search  has  every- 
where proved  unsuccessful.  But  as  during  this  period  there  were 
many  hours  in  which  the  sun's  disk  was  not  and  could  not  be  under 
observation,  the  failure  does  not  disprove  the  existence  of  such  a  planet 
It  is  to  be  hoped  that  the  search  will  be  resumed  hereafter,  and  as 
there  is  great  uncertainty  respecting  the  inclination  of  the  planet,  a 
thorough  observation  at  any  time,  with  a  magnifying  power  of  100  or 
more  will  be  valuable.  If  the  spot  seen  on  the  sun,  Feoruary  12, 1820, 
by  Steinhtibel  and  by  Stark,  (Mon.  Not  Roy.  Astr.  Soc,  March  9,  I860,) 
was  this  planet,  the  inclination  must  be  quite  small,  and  a  transit  acrosa 
the  sun  may  often  occur. 
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Lescarbault^s  alleged  observation  of  March  26, 1859,  ia  contradicted 
by  M.  Liaifi,  in  No.  1248  of  the  Aetronomiache  Nachrichten.  The  lair 
ter  states  that  on  that  day  he  was  observing,  with  a  view  of  detennin- 
inff  the  relative  intensities  of  the  different  parts  of  the  disc,  at  San  I>o- 
miDgos,  in  the  Bay  of  Rio  Janeiro,  from  11^  4>b  to  11^  20%  and  from 
12^  42m  1^  2k  i7ni  g,  ]>oiii.  mean  solar  time.  Allowing  three  honra  for 
difference  of  longitude,  the  ingress  of  the  spot  should  have  been  at  1^ 
d™  at  St  Domingo.  At  1^  17<n  the  spot  should  accordingly  have  been 
on  the  sun's  disc  for  twelve  minutes  and  would  in  that  time  have  trmr- 
ersed  an  arc  of  1'  4.  M.  Liais  asserts  he  must  have  seen  such  a  spot 
had  it  been  there.  He  shows  further  that  such  a  planet  as  the  one  sap- 
posed  would  be  easily  seen  during  a  large  part  of  its  orbit,  by  the  tele- 
scope, and  often  by  the  naked  eye  of  an  observer  within  the  tropicSb 
As  the  planet  has  not  been  thus  seen  he  does  not  believe  it  to  exist 

V.    BOOK  NOTICES. 

Prof.  Aoabsu  os  the  Origin  or  Spicixa. 

1.  ContribuHoru  to  the  Natural  Hietory  of  the  United  SttUee ;  hj 
L.  AGA86IZ. — ^The  third  volume  of  this  work,  now  in  the  press,  will  ap- 
pear shortly.  We  copy  from  the  advance  sheets  the  following  panigrapns 
relating  to  the  origin  of  species,  which  has  lately  attracted  much  attention^ 
in  consequence  of  the  publication  of  Darwin's  book  on  that  subject 

Individuality  and  Specific  Differeneee  among  Acalephs, 

The  morphological  phenomena  discussed  in  the  preceding  section  nat- 
urally lead  to  a  consideration  of  individuality  and  of  the  extent  and  im- 
portance of  specific  differences  among  the  Acalephs.  A  few  years  ago 
the  prevailing  opinion  among  naturalists  was  that,  while  genera,  families, 
orders,  classes,  and  any  other  more  or  less  comprehensive  divisions  aaaong 
animals  were  artificial  devices  of  science  to  facilitate  our  studies,  species 
alone  had  a  real  existence  in  nature.  Whether  the  views  I  have  present- 
ed in  the  first  volume  of  this  work  (p.  163),  where  I  showed  that  species 
do  not  exist  in  any  different  sense  from  genera,  families,  etc,  have  had 
any  thing  to  do  with  the  change  which  seems  to  have  been  brought 
about  upon  this  point  among  scientific  men,  is  not  for  me  to  say ;  but 
whatever  be  the  cause,  it  is  certainly  true  tliat,  at  the  present  day,  the 
number  of  nsturalists  who  deny  the  real  existence  of  species  is  greatly 
increased.  Darwin  in  his  recent  work  on  the  ^  Origin  of  Species,"  has 
also  done  much  to  shake  the  belief  in  the  real  existence  of  species,  but 
the  views  he  advocates  are  entirely  at  variance  with  those  I  have  attempt- 
ed to  establish.  For  many  years  past  I  have  lost  no  opportunity  of  urg- 
ing the  idea  that  while  species  have  no  material  existence,  they  yet  exist 
as  categories  of  thought,  in  the  same  way  as  genera,  families,  orders, 
classes,  and  branches  of  the  animal  kingdom.  Darwin's  fundamental 
idea,  on  tlie  contrary,  is  that  species,  genera,  families,  orders,  classes,  and 
any  other  kind  of  more  or  less  compreh«'.nsive  divisions  among  animals 
do  not  exist  at  all,  and  are  altogether  artificial,  differing  from  one  another 
only  in  degree,  alt  having  originated  from  a  successive  differentiation  of  a 
primordial  organic  form,  undergoing  successively  such  changes  as  would 
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at  firet  produce  a  variety  of  species ;  then  genera,  as  the  difference  became 
more  extensive  and  deeper ;  then  families,  as  the  gap  widened  still  farther 
between  the  groups,  until  in  the  end  all  that  diversity  was  produced 
which  has  existed  or  exists  now.  Far  from  agreeing  with  these  views,  I 
have,  on  the  contrary,  taken  the  ground  that  all  the  natural  divisions  in 
the  animal  kingdom  are  primarily  distinct,  founded  upon  different  cate- 
gories of  cliaracters,  and  that  all  exist  in  the  same  way,  that  is,  as  cate- 
gories of  thought,  embodied  in  individual  living  forms.  I  have  attempted 
to  show  that  branches  in  the  animal  kingdom  are  founded  upon  different 
plans  of  structure,  and  for  that  very  reason  have  embraced  from  the  be- 
ginning representatives  between  which  there  could  be  no  community 
of  origin ;  that  classes  are  founded  upon  different  modes  of  execution  of 
these  plans,  and  therefore  they  also  embrace  representatives  which  could 
have  no  community  of  origin ;  that  orders  represent  the  different  degrees 
of  complication  in  the  mode  of  execution  of  each  class,  and  therefore  em- 
brace representatives  which  could  not  have  a  community  of  origin  any 
more  than  the  members  of  different  classes  or  branches ;  that  families 
are  founded  upon  different  patterns  of  form,  and  embrace  representatives 
equally  independent  in  their  origin ;  that  genera  are  founded  upon  ulti- 
mate peculiarities  of  structure,  embracing  representatives,  which,  from 
the  very  nature  of  their  peculiarities  could  have  no  communitj^f  origin ; 
and  that  finally,  species  are  based  upon  relations  and  proportions  that  ex- 
dude,  as  much  as  all  the  preceding  distinctions^  the  idea  of  a  common 
descent  ^ 

As  the  community  of  characters  among  the  beings  belonging  to  these 
different  categories  arif>es  from  the  intellectual  connection  \fhich  shows 
them  to  be  categories  of  thought,  they  cannot  be  the  result  o%Ei  gradual 
material  differentiation  of  the  objects  themselves.  The  argument  on  which 
these  views  are  founded  may  be  summed  up  in  the  following  few  words : 
Species,  genera,  families,  &e,  exist  as  thoughts,  individuals  as  facts.  It 
is  presented  at  full  length  in  the  first  volume  of  this  work,  (p.  137-168), 
where  I  have  shown  tnat  individuals  alone  have  a  definite  material  exist- 
ence, and  that  they  are,  for  the  time  being,  the  bearers  not  only  bf  speci- 
fic characteristics,  but  of  all  the  natural  features  in  which  animal  life  is 
displayed  in  ail  its  diversity;  indiviijiualitiy  being,  in  fact,  the  great  mystery 
of  organic  life. 

Since  the  arguments  presented  by  Darwin  in  favor  of  a  universal  deri- 
vation from  one  primary  form,  of  all  the  peculiarities  existing  now  among 
living  beings  have  not  made  the  slightest  impression  on  my  mind,  nor 
modified  in  any  way  the  views  I  have  alrefuly  propounded,  1  may  fairly 
refer  the  reader  to  tlie  paragraphs  alluded  to  above,  as  containing  sufficient 
evidence  of  their  correctness,  and  I  will  here  only  add  a  single  argumenty 
which  seems  to  leave  the  question  where  I  have  placed  it. 

It  seems  to  me  that  there  is  much  confusion  of  ideas  in  the  general 
statement  of  the  variability  of  species  so  often  r^ated  lately.  If  species 
do  not  exist  at  all,  as  the  supporters  of  tlie  transmutation  theory  maintain, 
how  can  they  vary  ?  and  if  individuals  alone  exist,  how  can  the  differ- 
ences which  may  be  observed  amonff  them  prove  the  variability  of  species! 
The  fact  seems  to  me  to  be  that  while  species  are  based  upon  definite  re- 
lations among  individuals  which  difi'er  in  various  ways  among  themselves. 
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each  individual,  as  a  distinct  being,  has  a  definite  eooree  to  ran  from  the 
time  of  its  first  formation  to  the  end  of  its  existence,  during  which  it 
never  loses  its  identity  nor  changes  its  individuality,  nor  its  relations  to 
other  individuals  belonging  to  the  same  species,  but  preserves  all  the  cat- 
Tories  of  relationship  which  constitute  spedfic  or  generic  or  family  affin- 
ity, or  any  other  kind  or  degree  of  affinity.  To  prow  that  ipedu  vary  it 
9hould  be  proved  that  individuaU  bom  from  common  ancestors  chan^ 
the  different  categories  of  relaUonshJip  which  they  bore  primitively  to  obs 
another.  While  all  that  has  thus  far  been  shown  is,  that  there  exists  a  con- 
siderable difference  among  individuals  of  one  and  the  same  species.  This 
may  be  new  to  those  who  have  looked  upon  every  individual  picked  up  at 
random^  as  affording  the  means  of  describing  satis^Actorily  any  species ;  but 
no  naturalist  who  has  studied  carefully  any  of  the  species  now  best  known, 
can  have  failed  to  perceive  that  it  requires  extensive  series  of  specimens 
accurately  to  describe  a  species,  and  that  the  more  complete  such  series 
are,  the  more  precise  appear  the  limits  which  separate  species.  Surely 
the  aim  of  science  cannot  be  to  furnish  amateur  sodlogists  or  collectors, 
a  recipe  for  a  ready  identification  of  any  chance  specimen  that  may  fall 
into  their  hands.  And  the  difficulties  with  which  we  may  meet  in  at- 
tempting to  characterize  species  do  not  afford  the  first  indication  that  spe- 
cies do  n^  exist  at  all,  as  long  as  most  of  them  can  be  distinguished,  as 
such,  almost  at  first  sight  I  foresee  that  some  convert  to  the  transmuta- 
tion creed  will  at  once  object  that  the  facility  with  which  species  may  be 
distinguished  is  no  evidence  that  they  were  not  derived  from  other  species. 
It  may  be  so.  But  as  long  as  no  fact  is  adduced  to  show  that  any  one 
well  knowfi  species  among  the  many  thousands  that  are  buried  in  the 
whole  sei§iBS  of  fossiliferous  rocks,  is  actually  the  parent  of  any  one  of 
the  species  now  living,  such  arguments  can  have  no  weight ;  and  thus  &r 
the  supporters  of  the  transmutation  theory  have  failed  to  produce  any 
such  facts.  Instead  of  facts  we  are  treated  with  marvelous  bear,  cuckoo^ 
and  other  stories.     Credat  Judaeus  Apella  I 

Had  Mr.  Darwin  or  his  followers  furnished  a  single  fact  to  show  that 
individuals  change,  in  the  course  of  time,  in  such  a  manner  as  to  produce 
at  last  species  different  from  those  known  before,  the  state  of  the  case 
might  be  different  But  it  stanis  recorded  now  as  before,  that  the  ani- 
mals known  to  the  ancients  are  still  in  existence,  exhibiting  to  this  day 
the  characters  they  exhibited  of  old.  The  geological  record,  even  with 
all  its  imperfections,  exaggerated  to  distortion,  telb  now,  what  it  has  told 
from  the  beginning,  that  the  supposed  intermedials  forms  between  the 
species  of  different  geological  periods  are  imaginary  beings,  called  up 
merely  in  support  of  a  fimciful  theory.  The  origin  of  all  the  diversity 
among  living  beings  remains  a  mystery  as  totally  unexplained  as  if  the 
book  of  Mr.  Darwin  had  never  been  written,  for  no  theory  unsupported 
by  fact,  however  plausible  it  may  appear,  can  be  admitted  in  science. 

It  seems  generally  adfbitted  that  the  work  of  Darwin  is  particularly 
remarkable  for  the  fairness  with  which  he  presents  the  facts  adverse  to 
his  views.  It  may  be  so;  but  I  confess  that  it  has  made  a  very  different 
impression  upon  me.  I  have  been  more  forcibly  struck  by  his  inability 
to  perceive  when  the  facts  are  fatal  to  his  argument,  than  by  anything 
else  in  the  whole  work.    His  chapter  on  the  Geological  Record,  in  par* 
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ticuUr,  appears  to  me,  from  beginning  to  end,  as  a  series  of  illogical  de* 
ductions  and  misrepresentations  of  the  modem  results  of  Geology  and 
Palaeontology.  I  do  not  intend  to  argue  here,  one  by  one,  the  questions 
he  has  discussed.  Such  arguments  end  too  often  in  special  pleading,  and 
any  one  faroiliar  with  the  subject  may  readily  perceive  where  the  truth 
lies  by  confronting  his  assertions  with  the  geological  record  itself.  But 
since  the  question  at  issue  is  chiefly  to  be  settled  by  palseontological  evi- 
dence, and  I  have  devoted  the  greater  part  of  my  life  to  the  special  study 
of  the  fossils,  I  wish  to  record  ray  protest  against  his  mode  of  treating 
this  part  of  the  subject  Not  only  does  Darwin  never  perceive  when 
the  facts  are  fatal  to  his  views,  but  when  he  has  succeeded  ^ by  an  ingen- 
ious circumlocution  in  overleaping  the  facts,  he  would  have  us  believe 
that  he  has  lessened  their  importance  or  changed  their  meaning.  He 
would  tlius  have  us  believe  that  there  have  been  periods  during  which 
all  that  had  taken  place  during  other  periods  was  destroyed,  and  this 
solely  to  explain  the  absence  of  intermediate  forms  between  the  fossils 
found  in  successive  deposits,  for  the  origin  of  which  ho  looks  to  those 
missing  links ;  whilst  every  recent  progress  in  Geology  shows  more  and 
more  fully  how  gradual  and  successive  all  the  deposits  have  been  which 
form  the  crust  of  our  earth. — lie  would  have  us  believe  that  entire  fanned 
Lave  disappeared  before  those  were  preserved,  the  remains  of  which  are 
found  in  the  lowest  fossiliferous  strata ;  when  we  find  everywhere  non- 
fossiliferous  strata  below  those  that  contain  the  oldest  fossils  now  known. 
It  is  true,  he  explains  their  absence  by  the  supposition  that  they  were  too 
delicate  to  be  preserved  ;  but  any  animals  from  which  Crinoids,  Brachi- 
opods,  Cephalopods,  and  Trilobites  could  arise,  must  have  been  sufficiently 
similar  to  them  to  have  left^  at  least,  traces  of  their  pref^ence  in  the  lowest 
non-fossiliferous  rocks,  had  they  ever  existed  at  all. — He  would  have  us 
believe  that  the  oldest  organisms  that  existed  were  simple  cells,  or  some- 
thing like  the  lowest  living  beings  now  in  existence ;  when  such  highly 
organized  animals  as  Trilobites  and  Orthoceratites  are  among  the  oldest 
known. — He  would  have  us  believe  that  these  lowest  first-born  became 
extinct  in  consequence  of  the  gradual  advantage  some  of  their  more 
favored  descendants  gained  over  the  majority  of  their  predecessors; 
when  there  exist  now,  and  have  existed  at  all  periods  in  past  history,  as 
large  a  proportion  of  more  simply  organized  beings,  as  of  more  favored 
types,  and  when  such  types  as  Lingula  were  among  the  lowest  Silurinn 
fossils,  and  are  alive  at  the  present  day. — He  would  have  us  believe  that 
each  new  species  originated  in  consequence  of  some  slight  change  in 
those  that  preceded  ;  when  every  geological  formation  teems  with  types 
that  did  not  exist  before. — He  would  have  us  believe  that  animals  and 
plants  became  gradually  more  and  more  numerous ;  when  most  species 
appear  in  myriads  of  individuals,  in  the  first  bed  in  which  they  are  found. 
He  would  have  us  believe  that  animals  disappear  gradually  ;  when  they* 
are  qs  common  in  the  uppermost  bed  in  which  they  occur  as  in  the  lowest, 
or  any  intermediate  bed.  Species  appear  suddenly  and  disappear  suddenly 
in  successive  strata.  That  is  the  fact  proclaimed  by  Palaeontology ;  they 
neither  increase  successively  in  number,  nor  do  tliey  gradually  dwindle 
down ;  none  of  the  fossil  remains  thus  far  observed  show  signs  of  a  grad- 
ual improvement  or  of  a  slow  decay .-^He  would  have  us  believe  thai 
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geological  deposits  took  place  duriDg  the  periods  of  subsidence ;  wben  it 
can  be  proved  that  the  whole  continent  of  North  America  is  formed  of  beds 
which  were  deposited  during  a  series  of  successive  upheavals.  I  quote 
North  America  in  prefurenoe  to  any  other  part  of  the  world,  because  the 
evidence  is  so  complete  here  that  it  can  only  be  overlooked  by  those  who 
may  mistake  subsidence  for  the  general  shrinkage  of  the  earth's  surface  in 
consequence  of  the  cooling  of  its  mass.  In  this  part  of  the  globe,  fossils 
are  as  common  along  the  successive  shores  of  the  rising  deposits  of  the 
Silurian  system,  as  anywhere  alons  our  beaches;  and  and  each  of  th«se 
successive  shores  extends  from  the  Atlantic  States  to  the  foot  of  the 
Bocky  Mountains.  The  evidence  goes  even  further ;  each  of  these  sno- 
cessive  sets  of  beds  of  the  Silurian  system  contains  peculiar  fossils,  nei- 
ther found  in  the  beds  above  nor  in  the  beds  below,  and  between  them 
there  are  no  intermediate  forms.  And  yet  Darwin  affirms  that  ^  the  lit- 
toral and  sub*littoral  deposits  are  continually  worn  away,  as  soon  as  they 
are  brought  up  by  the  slow  and  gradual  rising  of  the  land  within  the 
grinding  action  of  the  coast  waves."  Origin  of  Species,  p.  290. — He  * 
would  also  have  us  believe  that  the  most  perfect  organs  of  the  body  of 
animals  are  the  product  of  gradual  improvement,  when  eyes  as  perfect  as 
those  of  the  Triiobites  are  preserved  with  the  remains  of  these  oldest 
animals. — He  would  have  ns  believe  that  it  required  millions  of  years  to  ^ 
effect  any  one  of  these  changes ;  when  far  more  extraordinary  transforma- 
tions are  daily  going  on,  under  our  eyes,  in  the  shortest  periods  of  time, 
during  the  growth  of  animals. — fle  would  have  us  believe  that  animab 
acquire  their  instincts  gradually ;  when  even  those  that  never  see  their 
parents,  perform  at  birUi  the  same  acts,  in  the  same  way,  as  their  progeni- 
tors.— He  would  have  us  believe  that  the  geographical  distribution  of 
animals  is  the  result  of  accidental  transfers ;  when  most  species  are  so  nar* 
rowiy  confined  within  the  limits  of  their  natural  range,  that  even  slight 
changes  in  their  external  relations  may  cause  their  death.  And  all  these, 
and  many  other  calls  upon  our  credulity,  are  coolly  made  in  the  face  of 
.  an  amount  of  precise  information,  readily  accessible,  which  would  over- 
whelm any  one  who  does  not  place  his  opinions  above  the  records  of  an 
age  eminently  characteri^  for  its  industry,  and  during  which,  that 
information  was  laboriously  accumulated  by  crowds  of  faithful  laborers. 

Jt  would  be  superfluous  to  discuss  in  detail  the  arguments  by  which 
Mr.  Darwin  attempts  to  explain  the  diversity  among  animals.  Suffice  it 
to  say,  that  he  has  lost  sight  of  the  most  striking  of  the  features,  and  the 
one  which  pervades  the  whole,  namely,  that  there  runs  throughout  Na- 
ture unmistakable  evidence  of  thought,  corresponding  to  the  mental  op- 
erations of  our  own  mind,  and  therefore  intelligible  to  us  as  thinking 
beings,  and  unaccountable  on  any  other  basis  than  that  they  owe  their 
existence  to  the  working  of  intelligence ;  and  no  theory  that  overlooks 
this  element  can  be  true  to  nature. 

There  are  naturalists  who  seem  to  look  upon  the  idea  of  creation,  that 
is,  a  manifestation  of  an  intellectual  power  by  material  means,  as  a  kind 
of  bigotry  ;  forgetting,  no  doubt,  that  whenever  they  carry  out  a  thought 
of  their  own,  they  do  something  akin  to  creatine,  unless  they  look  upon 
thuir  own  elucubrations  as  something  in  which  their  individuality  is  not 
concirnedy  but  arising  without  an  intervention  of  their  mind,  in  conae- 
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quenee  of  the  working  of  some  *^  bundles  of  forces,''  about  which  they  know 
nothin^^  themselves.  And  jet  such  men  are  ready*  to  admit  that  matter 
is  omnipotent,  and  consider  a  disbelief  in  the  omnipotence  of  matter  as 
tantamout  to  imbecility ;  for,  what  is  the  assumed  power  of  matter  to  pro- 
duce all  finite  beings,  but  omnipotence  ?  And  what  is  the  outcry  raised 
against  those  who  cannot  admit  it,  but  an  insinuation  that  they  are  non^ 
wmpOMf  The  book  of  Mr.  Darwin  is  free  of  all  sucli  uncharitable  senti- 
ments towards  his  fellow-laborers  in  the  field  of  science ;  nevertheless 
his  mistake  lies  in  a  similar  assumption  that  the  most  complicated  system 
of  combined  thoughts  can  be  the  result  of  accidental  causes ;  ror  he 
ou^ht  to  know,  as  every  physicist  will  concede,  that  all  the  infiuences  to 
which  he  would  ascribe  tne  origin  of  species  are  accidental  in  their  very 
nature,  and  he  must  know,  as  every  naturalist  familiar  with  the  modem 
progress  of  science  does  know,  that  the  organized  beings  which  live  now, 
and  have  lived  in  former  ffeological  periods,  constitute  an  organic  whole, 
inteiliffibly  and  methodically  combined  in  all  its  parts.  As  a  zoologist  he 
roust  know  in  particular,  that  the  animal  kingdom  is  built  upon  four  dif- 
ferent plans  of  structure,  and  that  the  reproduction  and  growth  of  ani- 
mals takes  place  according  to  four  different  modes  of  development,  and 
that  unless  it  is  shown  that  these  four  plans  of  structure,  and  these  four 
modes  of  development,  are  transroutable  one  into  the  other,  no  transmu- 
tation theory  can  account  for  the  origin  of  species^  The  fallacy  of  Mr. 
Darwin's  theory  of  the  origin  of  species  by  means  of  natural  oerlection, 
may  be  traced  in  the  first  few  pages  of  his  book,  where  he  overlooks  the 
difference  between  the  voluntary  and  deliberate  acts  of  selection  applied 
methodically  by  man  to  the  breeding  of  domesticated  animals  aiicl  the 
growing  of  cultivated  plants,  and  the  chance  influences  which  may  effect 
animals  and  plants  in  the  state  of  nature.  To  call  these  influences  ^'  nat-( 
ural  selection,"  is  a  misnomer  which  will  not  alter  the  conditions  under 
which  they  may  produce  the  desired  results^  Selection  implies  design ;  ' 
the  powers  to  which  Darwin  refers  the  order  of  species,  can  design  noth- 
ing. Selection  is  no  doubt  the  essential  principle  on  which  the  raising  . 
of  breeds  is  founded,  and  the  subject  of  breeds  is  presented  in  its  true 
b'ght  by  Mr.  Darwin  ;  but  this  process  of  raising  breeds  by  the  selection 
of  fovorable  subjects,  is  in  no  way  similar  to  that  which  regulates  specific 
differences.  Nothing  is  more  remote  from  the  truth  than  the  attempted 
parallelism  between  the  breeds  of  domesticated  animals  and  the  species  of 
wild  ones.  Did  there  exist  such  a  parallelism,  as  Darwin  maintains,  the 
difference  amontf  the  domesticated  breeds  should  be  akin  to  the  differ- 
ences among  wild  species,  and  afford  a  clue  to  determine  their  relMtive 
degree  of  affinity  by  a  comparison  wfth  the  pedigrees  of  well-known  do- 
mesticated races.  Again,  if  there  were  any  such  parallelism,  tbe  di}*tinc- 
tive  characteristics  of  different  breeds  should  be  akin  to  the  differences 
which  exist  between  fossil  species  of  earlier  periods  and  those  of  the  same 
genera  now  living.  Now  let  afyy  one  familiar  with  the  fossil  species  of 
the  genera  Bos  and  Canis,  conrpare  them  with  the  races  of  our  caitle  and 
of  our  dogs^  and  he  will  find  no  correspondence  whatever  between  them ; 
for  the  simple  reason  that  tliey  do  not  owe  their  existence  to  the  same 
causes.  It  must  therefore  be  distinctly  stated  that  Mr.  Darwin  has  failed 
to  establish  a  connection  between  Uie  mode  of  raising  domesticated 
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breeds,  and  the  cause  or  causes  to  whicb  wild  animals  owe  their  specific 
differences. 

It  18  Icue^Mr.  Darwin  states  tliat  the  close  affinity  existing  among  an- 
imals  can  only  be  explained  by  a  coinrounity  of  descent,  and  he  goes  so 
iar  as  to  represent  these  affinities  as  evidence  of  such  a  genealogical  rela- 
tionsliip ;  but  I  apprehend  that  the  meaning  of  the  words  he  uses  has 
misled  him  into  the  belief  that  he  had  found  the  clue  to  phenomena 
which  he  does  not  even  Seem  correctly  to  understand.  There  is  nothing 
parallel  between  the  relations  of  animals  belonging  to  the  same  genus  or 
the  same  family,  and  the  relations  between  the  progeny  of  common  an- 
cestors. In  the  one  case  we  have  the  result  of  a  pbysiolc^cal  law  reg- 
ulating reproduction,  and  in  other  affinities  which  no  o^rvation  has 
tlius  far  shown  to  be  in  any  way  connected  with  reproduction.  The  rooet 
dosely  allied  species  of  the  same  genus  or  the  different  species  of  cloeely 
allied  genera,  or  the  different  genera  of  one  and  the  same  natural  family, 
embrace  representatives  which  at  some  period  or  other  of  their  growth 
resemble  one  another  more  closely  than  tiie  nearest  blood  relations ;  and 
yet  we  know  that  they  are  only  stages  of  development  of  different  species 
.distinct  from  one  another  at  every  period  of  their  life.  The  embryo  of 
our  common  fresh  water  turtle,  Chrysemii  picta^  and  the  embryo  of  our 
snapping  turtle,  Chtlydra  ierpentina^  resemble  one  another  far  more  ihan 
the  different  species  of  Ghrysemis  in  their  adult  state,  and  yet  not  a  sin- 
gle-fact can  be  adduced  to  show  that  any  one  egg  of  an  animal  has  ever 
produced  an  individual  of  any  species  but  its  own.  A  young  snake  re- 
sembles a  young  turtle  or  a  young  bird  much  more  than  any  two  species 
of  snakes  resemble  one  another ;  and  yet  they  go  on  reproducing  their 
kinds,  and  nothing  but  their  kinds.  So  that  no  degree  of  affinity,  how- 
ever close,  can,  in  the  present  state  of  our  science,  1^  urged  as  exhibiting 
any  evidence  of  community  of  descent,  while  the  power  that  imparted 
all  their  peculiarities  to  the  primitive  eggs  of  all  the  species  now  li\*in^ 
side  by  side,  could  also  impart  similar  peculiarities  with  similar  relationa, 
and  all  degrees  of  relationship,  to  any  number  of  other  species  that  have 
existed.  Until,  therefore  it  can  be  shown  that  any  one  species  has  the 
ability  to  delegate  such  specified  peculiarities  and  relations  to  any  other 
species  or  set  of  species,  it  is  not  logical  to  assume  that  such  a  power 
is  inherent  in  any  animal,  or  that  it  constitutes  part  of  its  nature.* 
We  must  look  to  the  original  power  that  imparted  life  to  the  first  being 
for  the  origin  of  all  other  beings,  however  mysterious  and  inaccessible 

*  The  difficulty  of  ancertaining  the  natural  limita  of  eome  speciea,  and  the  mU- 
takes  made  by  naturalists  when  describing  individual  peculiaritie«  as  specific;  lias 
nothing  to  do  with  the  (question  of  the  origin  of  gpecien,  and  yet  Darwin  places  great 
weight,  in  suppfirt  of  his  theory,  upon  the  dififereuces  which  exist  among  naluralisitfl 
in  their  views  of  species.  Some  of  the  metals  are  difficult  to  distinguish,  and  hiive 
frequently  been  mistaken,  and  the  specific  differences  of  some  may  be  questioned ; 
but  what  could  that  have  to  do  with  the  question  of  the  origin  of  metaU,  in  the 
minds  of  th<jse  wlio  may  doubt  the  original  diflerence  of  metals  I  Nothing  more 
than  the  blunders  of  some  naturalists  in  identifying  species  with  the  origin  of  spe- 
cies of  animals  and  plants.  The  great  mischief  in  our  science  now  lies  in  the  self- 
onmplaoent  confidence  with  which  certain  iodlf»gists  look  upon  a  few  insignificant 
line^  called  diagnoi^es,  which  they  have  the  presumption  to  offer  as  characteristics 
of  species,  or,  what  is  still  worse,  as  checks  upon  otliers  to  secure  to  themselves  a 
nominal  priority.    Such  a  treatment  of  identmc  subjects  is  unworthy  of  our  age. 
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ibe  modes  hj  which  all  this  dirersity  has  been  produced  may  remain  for 
us.  The  production  of  a  plausible  explanation  is  no  explanation  at  all,  if 
it  does  not  cover  the  whole  ground. 

All  attempts  to  explain  the  origin  of  species  may  be  brought  under  two 
categories :  viz.  1st,  some  naturalists  admitting  that  all  organized  beings  , 
are  created,  that  is  to  say,  endowed  from  the  beginning  of  their  existence 
with  all  their  characteristics,  while  2d,  others  assume  that  they  arise 
spontaneously.    This  classification  of  the  different  theories  of  the  origin  ^ 
of  species,  may  appear  objectionable  to- the  supporters  of  the  transmuta- 
tion theory;  but  I  can  perceive  no  essential  difference  between  their  views 
and  the  old  idea  that  animals  may  have  arisen  spontaneously.   They  differ 
only  in  the  modes  by  which  the  spontaneous  appearance  is  assumed  to 
be  effected ;  some  believe  that  physical  agents  may  so  influence  organ- 
ized beings  as  to  modify  them — this  is  the  view  of  DeMaillet  and  the 
Vestiges  of  Creation ;  others  believe  that  the  organized  beings  them- 
selves change  in  consequence  of  their  own  acts,  by  changing  their  mode 
of  life,  etc.,  this  is  the  view  of  Lamarck ;  others  still  assume  that  ani- 
mals and  plants  tend  necessarily  to  improve,  in  consequence  of  the 
struggle  for  life,  in  which  the  iavored  races  are  supposed  to  survive ; 
this  is  the  view  lately  propounded  by  Darwin.    I  believe  these  theories 
will,  in  the  end,  all  share  the  fate  of  the  theory  of  spontaneous  genera- 
tions so  called,  as  the  facts  of  nature  shall  be  confronted  more  closely 
with  the  theoretical  assumptions.     The  theories  of  DeMaillet,  Oken, 
and  Lamarck  are  already  abandoned  by  those  who  have  adopted  the 
transmutation  theory  of  Darwin  ;   and  unless  Darwin  and  his  rollowers 
succeed  in  showing  that  the  struggle  for  life  tends  to  something  beyond 
fovoring  the  existence  of  certain  individuals  over  that  of  other  individ-  I 
Tials,  they  will  soon  find  that  they  are  following  a  shadow.    The  asser- . 
tion  of  Darwio,  which  has  crept  into  the  title  of  his  work,  is,  that  fa- 
vored races  are  preserved,  while  all  his  facts  go  only  to  substantiate  the 
assertion,  that  &vored  individuals  have  a  better  chance  in  the  struggle 
for  life  than  others.    But  who  has  ever  overlooked  the  fact  that  myriads 
of  individuals  of  every  species  constantly  die  before  coming  to  maturi- 
ty ?     What  ought  to  be  shown,  if  the  transmutation  theory  is  to  stand, 
is  that  th^se  favored  individuals'  diverge  from  their  specific  type,  and 
neither  Darwin  nor  any  body  else  has  furnished  a  single  fact  to  show 
that  they  go  on  diver^ng.    The  criterion  of  a  true  theory  consists  in 
the  facility  with  which  it  accounts  for  facts  accumulated  in  the  course 
of  long-continued  investigations  and  for  which  the  existing  theories  af- 
forded no  explanation,     ft  can  certainly  not  be  said  that  Darwin's  the- 
ory will  stand  by  that  test     It  would  be  easy  to  invent  other  theories 
that  might  account  for  the  diversity  of  species  quite  as  well,  if  not  bet- 
ter than  Darwin's  preservation  of  favored  races.     The  difficulty  would 
'.  only  be  to  prove  that  they  agree  with  the  facts  of  Nature.     It  might  be 
.    ^assumed,  for  instance,  that  any  one  primary  being  contained  the  possi- 
,t'«^  bilities  of  all  those  that  have  followed,  in  tJie  same  manner  as  the  egg 
v'.^'of  any  animal  possesses  all  the  elements  of  the  full-grown  individual ; 
*    -^ibut  this  would  only  remove  the  difficulty  one  step  further  back.      It 
would  tell  us  nothing  about  the  nature  of  the  operation  by  which  the 
change  is  introduced.    Since  the  knowledge  we  now  have,  that  similar 
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metamofpboses  go  on  in  the  eggs  of  all  living  beings  bu  not  yet  put  ns 
on  the  track  of  the  forces  by  which  the  changes  they  undergo  are  brought 
about,  it  is  not  likely  that  by  mere  guesses  we  shall  arrive  at  any  satis- 
&ctory  explanation  of  the  very  origin  of  these  beings  themselves. 

Whatever  views  are  correct  coneerning  the  origin  of  species,  one  thing 
is  certain,  that  as  long  as  they  exist  they  continue  to  produce  gen- 
eration after  generation,  individuals  which  differ  from  one  another  only 
in  such  peculiarities  as  relate  to  their  individuality.  The  great  defect  in 
Darwin^s  treatment  of  the  subject  of  species  lies  in  the  total  abs^enoe  of 
any  statement  respecting  the  features  that  constitute  individuality. . 
Surely,  if  individuals  may  vary  within  the  limits  assumed  by  Darwin,  he 
was  bound  first  to  show  that  individuality  does  not  consist  of  a  sum  of 
hereditary  characteristics,  combined  with  variable  elements,  not  necessa- 
rily transmitted  in  their  integrity,  but  only  of  variable  elements.  Thai 
the  latter  is  not  the  case,  stands  recorded  in  every  accurate  monograph  of 
all  the  types  of  the  animal  kingdom  upon  which  minute  embryological 
investigations  have  been  made.  It  is  known,  that  every  individual  qifg 
undergoes  a  series  of  definite  changes  before  it  reaches  its  mature  condi- 
tion ;  that  every  germ  formed  in  the  egg  passes  through  a  series  of 
metamorphoses  bdTore  it  assumes  the  structural  features  of  the  adult ; 
that  in  this  development  the  differences  of  sex  may  very  early  become 
distinct;  and  that  all  this  is  accomplished  in  a  coroparativelv  ^ferj  short 
time,  extremely  short,  indeed,  in  comparison  to  the  immeasurable  periods 
required  by  Darwin's  theory  to  produce  any  change  among  species ;  and 
yet  all  this  takes  place  without  any  deviation  from  the  original  type  of 
the  species,  though  under  circumstances  which  would  seem  most  unfavor- 
able to  the  maintenance  of  the  type.  Whatever  minor  differences  may 
exist  between  the  products  of  this  succession  of  generations  are  all 
individual  peeuliariiiet^  in  no  way  connected  with  the  essential  features 
of  the  species,  and  therefore  as  transient  as  the  individuals ;  while  the 
specific  characters  are  forever  fixed.  A  single  example  will  prove  this. 
AH  the  robins  of  North  America  now  living  have  been  for  a  short  time 
in  existence ;  not  one  of  them  was  alive  a  century  aeo,  when  Linnaeus  for 
the  first  time  made  known  that  species  under  the  name  of  Turdus 
migratorius,  and  not  one  of  the  specimens  observed  by  Linnseus  and  his 
cotemporaries  was  alive  when  the  Pilgrims  of  the  Mayflower  first  set  foot 
upon  the  Rock  of  Plymouth.  Where  was  the  species  at  these  difierent 
periods,  and  where  is  it  now  f  Certainly  nowhere  but  in  the  individuals 
alive  for  the  time  being ;  but  not  in  any  single  one  of  them,  for  that  one 
must  be  either  a  male  or  a  female,  and  not  the  species ;  not  in  a  pair  of 
them,  for  the  species  exhibits  its  peculiarities  in  its  mode  of  breeding,  in 
its  nest,  in  its  eggs,  in  its  young,  as  much  as  in  the  appearance  of  the 
adult ;  not  in  all  the  individuals  of  any  particular  district,  for  the  geo- 
graphical distribution  of  a  species  over  its  whole  area,  forms  also  part  of 
its  specific  characters.*   A  species  is  only  known  when  its  whole  history 

*  We  are  so  much  accustomed  to  see  flfiimals  reproducing  them8e1▼e^  generation 
after  gcoeration,  that  the  fact  no  longer  attracts  oar  atteotion,  and  the  mystery 
involved  in  it  no  longer  excites  oar  admiration.  But  there  is  certainly  no  more 
marvellous  law  in  all  nature  than  that  which  r^ulates  this  regalar  sooocfition.  And 
upon  this  law  the  maintenance  of  species  depends ;  for  obeervation  teaches  us  that 
all  that  is  not  individual  peculiarity  is  unceasingly  and  integrally  reproduced  while 
all  that  constitutes  individuaUty,  as  such,  ooostaotly  disappeam 
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has  been  ascertaineci,  and  that  history  is  recorded  in  the  life  of  individu- 
als thruttgh  successive  generations.  The  same  kind  of  argument  might 
be  adduc^  from  every  existing  species,  and  with  still  greater  force  by  a 
reference  to  those  species  already  known  to  the  ancients. 

Let  it  not  be  objected  that  the  individuals  of  successive  generations 
have  presented  marked  differences  among  themselves ;  for  these  differen- 
ces, with  all  the  monstrosities  that  may  have  occurred,  during  these 
countless  generations,  have  paraed  away  with  the  individuals,  as  individ- 
ual peculiarities,  and  the  specific  characteristics  alone  have  been  preserved, 
together  with  all  that  distinguishes  the  genus,  the  family,  the  order,  the 
class,  and  the  branch  to  which  the  individual  belonged.  Moreover  all  this 
has  been  maintained  through  a  succession  of  repeated  changes,  amounting 
in  each  individual  to  the  whole  range  of  transformations,  through  which  an 
individual  passes,  from  the  time  it  is  individualized  as  an  egg,  to  the  time 
it  is  itself  capable  of  reproducing  its  kind,  and,  perhaps,  with  all  the 
intervening  phases  of  an  unequal  production  of  males  and  females,  of 
sterile  individuals,  of  dwarfs,  of  giants,  etc,  etc.,  during  which  there  were 
millions  of  chances  for  a  deviation  from  the  type.  Does  this  not  prove 
that  while  individuals  are  perishable,  they  transmit,  generation  after  gen- 
eration, all  tliat  is  specific  or  generic,  or,  in  one  word,  typical  in  them,  to 
the  exclusion  of  every  individual  peculiarity  which  passes  away  with 
them,  and  that,  therefore,  while  individuals  alone  have  a  material  exist- 
ence, species,  genera,  families,  orders,  classes,  and  branches  of  the  animal 
kingdom  exist  only  as  categories  of  thought  in  the  Supreme  Intelligence^ 
but  as  such  have  as  truly  an  independent  existence  and  are  as  unvarying 
as  thought  itself  after  it  has  onoe  been  expressed. 

Returning,  after  this  digression,  to  the  question  of  individuality  among 
Acalephs,  we  meet  here  phenomena  far  more  complicated  than  among 
higher  animals.  Individuality,  as  far  as  it  depends  upon  material 
isolation,  is  complete  and  absolute  in  all  the  higher  animals,  and  there 
maintained  by  genetic  transmission,  generation  after  generation.  Indi- 
viduality, in  that  sense,  exists  only  in  comparatively  few  of  the  Radiates. 
Among  Acalephs  it  is  ascertained  only  for  the  CtenophorsB  and  some 
Discophone.  In  others,  the  individuals  born  from  eggs  end  by  dividing 
into  a  number  of  distinct  individuals.  In  others  still,  the  successive 
individuals  derived  from  a  primary  one,  remain  connected  to  form  com- 
pound communities.  We  must  thererefore,  distinguish  different  kinds 
and  different  degrees  of  individuality,  and  may  call  hereditary  individu- 
ality that  kind  of  independent  existence  manifested  in  the  successive 
evolutions  of  a  single  egg,  producing  a  single  individual,  as  is  observed 
in  all  the  higher  animals.  We  may  call  derivative  or  consecutive  tWi- 
viduality  that  kind  of  independence  resulting  from  an  individualization 


of  parts  of  the  product  of  a  single  egg.  We  have  derivative  individuals 
among  the  Nudibranchiate  Moliusks,  whose  eggs  produce  singly,  by  a 
process  of  complete  segmentation,  several  independent  individuals.     We 


observe  a  similar  phenomenon  among  those  Acalephs  the  young  of  which 
(Scyphostoma)  ends  in  producing,  by  transverse  division  (Sirobila),  a 
number  of  independent  free  Medusae  (Ephyne).  We  have  it  also  among 
the  Hydroids  which  produce  free  Medusas.  Next,  we  must  distinguibh 
secondary  individuality^  which  is  inherent  to  those  individuab  arising  as 
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buds  from  other  iDdividuals,  and  remaining  connected  vith  them.-  This 
condition  prevails  in  all  the  iromovable  Polyparia  and  Hydraria,  and  I 
say  intentionally  in  the  immovable  ones;  for,  in  the  movable  communi- 
ties, such  as  Renilia,  Pennatula,  etc,  among  Polyps,  and  ail  the  Sipho- 
Dophorae  among  Acalephs,  we  must  still  further  distinguish  another  kind 
of  individuality,  which  I  know  not  how  to  call  properly,  unless  the  name 
of  complex  individuality  may  be  applied  to  it  In  complex  individuality 
a  new  element  is  introduced,  that  is  not  noticeable  in  the  former  case. 
The  individuals  of  the  community  are  not  only  connected  together,  but, 
under  given  circumstances,  they  act  togetlier  as  if  they  were  one  individ- 
ual, while  at  the  same  time  each  individual  may  perform  acts  of  its  own. 

As  to  the  specific  differences  observed  among  Acalephs,  there  is  as 
great  a  diversity  between  them  as  between  their  individuals.     In  some 
types  of  this  class  the  species  are  very  uniform ;  all  the  individuals  belong- 
ing to  one  and  the  same  species  resembling  one  another  very  closely, 
and  exhibiting  hardly  any  difference  among  themselves,  except  such  as 
arises  from  age.     This  identity  of  the  individuals  of  one  and  the  same 
epecies  is  particularly  striking  among  the  CtenophorsB.     In  this  order 
there  are  not  even  sexual  differences  among  the  individuals,  as  they  are 
all  hermaphrodites.     In  the  Discophoree  proper  a  somewhat  greater  di- 
versity prevails.     In  the  first  place  we  notice  male  and  female  individu- 
als, and  the  difference  between  the  sexes  is  quite  striking  in  some  gene- 
ra, as,  for  instance,  in  Aurelia.     Next  there  occur  frequent  deviations, 
among  them,  in  the  normal  number  of  their  parts ;  their  body  consist^ 
ing  freonently  of  one  or  two  spheromeres  more  than  usual,  sometimes^ 
even,  of  double  normal  number,  or  of  a  few  less.    And  yet^  year  after 
year,  the  same  DiscophorsB  reappear  upon  our  shores,  with  the  same 
range  of  differences  among  their  individuals.     Among  Hydroids  poly- 
morphism prevails  to  a  greater  or  less  extent,  besides   the   differences 
arising  from  sex.  Few  species  have  only  one  kind  of  individuals.    Mostly 
the  cycle  of  individual  differences  embraces  two  distinct  types  of  indi- 
viduals, one  recalling  the  peculiarities  of  common  Hydne,  the  other 
those  of  Medusae ;  but  even  the  Hydra  type  of  one  and  the  same  spe- 
cies may  exhibit  more  or  less  diversity,  there  being  frequently  two  kinds 
of  HydrsB  united  in  one  and  the  same  community,  and  sometimes  even 
a  larger  number  of  heterogeneous  Hydr®.     And  this  is  equally  true, 
though  to  a  less  extent,  of  the  Medusa  type.    Yet  among  Siphonophors 
there  are  generally  at  least  two  kinds  of  Medus»  in  one  and  the 
same  community.     But  notwithstanding  this  polymorphism  among  the 
individuals  of  one  and  the  same  community,  genetically  connected  to- 
gether, each  successive  generation  reproduces  the  same  kinds  of  heter- 
ogeneous individuals,  and  nothing  but  individuals  linked  together  in  the 
same  way.     Surely  we  have  here  a  much  greater  diversity  of  individu- 
als, born  one  from  the  other,  than  is  exhibited  by  the  most  diversified 
breeds  of  our  domesticated  animals ;  and  yet  all  these  heterogeneous 
individuals  remain  true  to  their  species,  in  once  case  as  in  the  other, 
and  do  not  afford  the  slightest  evidence  of  a  transmutation  of  species. 

Would  the  supporters  of  the  fanciful  theories  lately  propounded, 
only  extend  their  studies  a  little  beyond  the  range  of  domesticated  ani- 
mals, would  they  investigate  the  alternate  generations  of  the  Acalephs, 
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the  extraordinary  modes  of  development  of  the  Helminth,  the  repro- 
duction of  the  Salpte,  etc.,  etc.,  they  would  soon  learn  that  there  are,  in 
the  world,  far  more  astonishing  phenomena,  strictly  circumscribed  be- 
tween the  natural  limits  of  unvarying  species,  than  the  slight  differ- 
ences produced  by  the  intervention  of  men,  among  domesticated  ani- 
mals, and,  perhaps,  cease  to  be  so  confident  as  they  seem  to  be,  that 
these  differences  are  trustworthy  indications  of  the  variability  of  species. 
For  my  own  part  I  must  emphatically  declare  that  I  do  not  know  a  sin- 
gle fact  tending  to  show  that  species  do  vary  in  any  way,  while  it  is 
true  that  the  individnals  of  one  and  the  same  species  are  more  or  less 
polymorphous.  The  circumstance,  that  naturalists  may  find  it  dificult 
to  trace  the  natural  limits  of  any  one  particular  species,  or  the  mistakes 
they  may  make  in  their  attempts  to  distinguish  them,  has  nothing 
whatsoever  to  do  with  the  question  of  their  origin. 

There  is  another  feature  of  the  species  of  Acalephs  which  deserves 
particularly  to  be  noticed.  All  these  animals  are  periodical  in  their  ap- 
pearance, and  last  for  a  short  period,  in  their  perfect  state  of  development 
In  our  latitude  most  Medusse  make  their  appearance,  as  Ephyrse,  early 
in  the  Spring,  and  rapidly  enlarge  to  their  full  size.  In  September  and 
October  they  lay  their  eggs  and  disappear ;  the  young  hatched  from 
the  eggA  move  about,  as  PTanulse,  for  a  short  time,  and  then  become  at- 
tached,  as  Scynhostomes,  and  pass  the  winter  in  undergoing  their  Stro- 
bila  metamorpnosis.  The  OtenophorsB  appear  also  veiy  early,  and  lay 
their  eggs  in  the  autumn,  passing  the  winter  as  young,  and  growing  to 
their  full  size  towards  the  beginning  of  the  summer.  Among  the  Hy- 
droids  there  is  more  diversity  in  their  periodicity.  Kydraria  are  found 
all  the  year  round ;  but  the  Meduss  buds,  the  free  Medusae,  and  the 
Medusaria  make  their  appearance  in  different  seasons,  in  different  spe- 
cies. Some  bring  forth  Meduse  buds  and  free  MedussB  or  Medusaria 
during  winter ;  others,  and  in  our  latitude  this  is  the  case  with  by  fiir 
the  largest  number  of  the  Hydroids,  produce  their  Medusee  brood  in  the 
spring ;  a  few  breed  later,  in  the  summer  or  in  the  autumn  ;  so  that, 
notwithstanding  the  regularity  of  their  periodical  return,  Acalephs  may 
be  studied,  in  some  condition  or  other,  during  the  whole  year. 

When  considering  Individuality  and  Specific  Differences,  as  manifest- 
ed in  the  class  of  Acalephs,  I  have  taken  an  opportunity  of  showing, 
upon  general  grounds  how  futile  the  arguments  are  upon  which  the  the- 
ory of  transmutation  of  species  is  founded.  Having  now  shown  that 
that  class  is  circumscribed  within  definite  limits,  I  may  be  permitted  to 
add  here  a  few  more  objections  to  that  theory,  based  chiefly  upon  special 
grounds,  connected  with  the  characteristics  of  classes.  If  there  is  any 
thing  striking  in  the  features  which  distinguish  classes,  it  is  the  def- 
initeness  of  their  structural  peculiarities;  and  this  definiteness  goes 
on  increasing,  with  new  and  additional  qualifications,  as  we  pass  from 
the  class  characters  to  those  which  mark  the  orders,  the  families,  the 
genera,  and  the  species.  Granting,  for  the  sake  of  argtiment,  that 
organized  beings  living  at  a  later  period  may  have  originated  by  a  grad- 
ual change  of  those  of  earlier  periods,  one  of  the  most  characteristic  fea- 
tures of  all  organized  beings  remains  totally  unexplained  by  the  various 
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theories  brought  forward  to  explain  that  change ;  the  definiteneea  of 
their  respective  groups,  be  they  ever  so  comprehensive,  or  ever  so  lim- 
ited, combined  with  the  greatest  inequality  in  their  numeric  relations. 
There  exist  a  few  thousand  Mammalia  and  Reptiles,  and  at  least  three 
times  their  number  of  Birds  and  Fishes.  There  may  be  twenty  thou- 
sand Mollusks ;  but  there  are  over  a  hundred  thousand  Insects,  and  only 
a  few  thousand  Radiates.  And  yet  the  limits  of  the  class  of  Insects  are 
as  well  defined  as  those  of  any  other  class,  with  the  only  exception  of  the 
class  of  Birds  which  is  unquestionably  the  most  definite  in  its  natural 
boundaries.  Now  the  supporters  of  the  transmutation  theory  may  shape 
^eir  views  in  whatever  way  they  please  to  suit  the  requirements  of  the 
theory,  instead  of  building  the  theory  upon  the  fiu^ts  of  Nature,  they 
never  can  make  it  appear  that  the  definiteness  of  the  characters  of  the 
class  of  Birds  is  the  result  of  a  common  descent  of  ail  Birds,  for  the  first 
Bird  must  have  been  brother  or  cousin  to  some  other  animal  that  was 
not  a  Bird,  since  there  are  other  animals  besides  Birds  in  this  world,  to 
no  one  of  which  any  bird  bears  as  close  a  relation  as  it  bears  to  its  own 
class.  The  same  argument  applies  to  every  other  class ;  and  as  to  the 
facts,  they  are  fatal  to  such  an  assumption,  for  Geology  teaches  us  that 
^mong  the  oldest  inhabitants  of  our  globe  known,  there  are  representa- 
tives of  nine  distinct  classes  of  animals,  which  by  no  possibility  can 
be  descendants  of  one  another,  since  they  are  cotemporaries. 

The  s^me  line  of  argument  and  the  same  class  of  facts  forbid  the  as- 
sumption that  either  the  representatives  of  one  and  the  same  order,  or 
those  of  one  of  the  same  familv,  or  those  of  one  of  the  same  genus 
should  be  considered  as  lineal  descendants  of  a  common  stock ;  for  or- 
ders, families  and  genera  are  based  upon  difierent  categories  of  charao- 
acters,  and  not  upon  more  or  less  extensive  characters  of  the  same  kind, 
as  I  have  shown  years  ago  (Vol.  I,  p.  150  to  163),  and  numbers  of  differ- 
ent kinds  of  representatives  of  these  various  groups,  make  their  appear- 
ance simultaneously  in  all  the  successive  geological  periods.  There  appear 
together  Corals  and  £chinoderms  of  different  mmilies  and  of  different  gen- 
era in  each  successive  geological  formation,  and  this  is  equally  true  for 
Bryozoa,  Brachiopods  and  LamellibranchiatiEt,  for  Trilobites  and  the  other 
Crustacea,  in  fact  for  the  representatives  of  all  the  classes  of  the  animal 
kingdom,  making  dne  allowance  for  the  period  of  the  first  appearance 
of  each;  and  at  all  times  and  in  al^ classes  the  representatives  of  these 
different  kinds  of  groups  are  found  to  present  the  same  definiteness  in 
their  characteristics  and  limitation.  Were  the  transmutation  theory 
true,  the  geological  record  should  exhibit  an  uninterrupted  succession 
of  types  blending  gradually  into  one  another. .  The  fact  is  that  through- 
out all  geological  times  each  period  is  characterized  by  definite  specific 
types,  belonging  to  definite  genera,  and  these  to  dennite  Mmilies,  re- 
ferable to  definite  orders,  constituting  definite  classes  and  definite 
branches,  built  upon  definite  plans.  Until  the  facts  of  Nature  are 
shown  to  have  been  mistaken  by  those  who  have  collected  them,  and 
tliat  they  have  a  different  meaning  from  that  now  generally  assigned  to 
them,  I  shall  therefore  consider  the  transmutation  theory  as  a  scientific 
mistake,  untrue  in  its  facts,  unscientific  in  its  method,  and  mischievous 
in  its  tendency. 

Csmbridge,  June  80, 1860. 
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2.  AnUitung  tur  Orgcadscken  und  Oasanalyse  wm  J.  Schisl.  Erlan- 
gen,  1860.  260  pp.,  8va — ^This  introduction  to  elementary  organic  and 
gas  analysis,  by  our  adopted  countryman  Dr.  Schiel  of  St  Louis,  oontains 
a  very  fall,  yet  concise,  account  of  all  of  the  approved  methods,  and  is 
an  excellent  band-book  of  these  subjects.  Many  of  the  refinements  x>i 
research  which  the  text-books  do  not  notice,  and  newly  discovered  pro* 
cesses  or  apparatus  that  are  beginning  to  displace  those  hitherto  in  vogue, 
we  find  satisfactorily  described  in  these  pages.  The  best  and  simplest 
methods  for  taking  the  specific  gravity  of  liquids,  for  determining  melting 
and  boiiinff  points  are  given,  and  the  admirable  process  of  Simpson  for 
the  quantitative  determination  of  nitrogen  as  well  as  that  of  Natanson 
for  taking  vapor  densities  are  fully  described. 

The  chapters  on  Gas  Analysis  present  in  a  clear  manner  the  important 
parts  of  this  subject  An  instroctive -section  of  the  book  is  oc<mpied  with 
an  exposition  of  the  mathematical  principles  which  apply  to  the  discus- 
sion of  experimental  results  and  the  correction  of  errors  of  observation. 

We  believe  that  this  treatise  will  be  of  great  service  in  the  hands  of 
students,  and  by  its  careful  selection  and  full  description  of  the  mfethods 
that  unite  simplicity  and  accuracy,  will  help  to  inspire  them  wkh  the 
ommuf  of  scientific  research. 

YL  HISCELLAJf^EOUS  SCIEHTIFIC  IKa^I/LIGENCTE. 

1.  Parhelia  ieen  at  Weld^  Franklin  Co.,  Me.;  by  StillMan  Mas- 
TERMAN,  (in  a  letter  to  the  Editors). — Messrs,  Editors : — I  send  you  the 
following  account  of  a  parhelion  seen  by  myself,  at  this  place  on  the 
21st  instant,  at  10^  45»  a.  itf. 

A  light  haze  was  spread  over  the  sky  at  the  time,  for  the  most  part 
so  thin  as  to  be  scarcely  visible,  but  at  a  few  points  comin^if  out  in  lentic- 
ular patches  of  well-marked  cirrus.  When  first  noticed  at  the  time 
above  stated,  the  meteor  presented  the  appearance  delineated  in  the  ac- 
companying drawing.  The  circle 
AB  was  about  46**  in  diameter, 
having  the  sun  in  its  centre ;  and 
was  very  brilliant,  having  the  colors 
of  the  primary  rainbow^  but  with 
the  red  next  to  the  sun.  It  was 
surrounded  by  a  bright  corona  of 
white,  three  or  four  degrees  in 
width:  the  width  of  the  colored 
ring  A  B  being  equaf  to  the  appa- 
rent  diameter  of  the  solar  orb.  Two 
elliptical  arcs  a  and  b  were  included 
in  A  Bf  havinff  their  middles  2**  dis- 
tant from  the  mner  edge  of  the  lat- 
ter and  their  extremities  falling 
within  it  at  0  o'  and  P  P'.  In  color 
and  width  a  and  h  were  precisely 
like  A  B  and  of  a  like  brightness. 
Concentric  with  A  B  was  the  arc  Cf  D,  being  a  little  lees  thali  a  serai- 
circle,  on  a  diameter  of  96%  colored  like  A  S  witt  its  red  next  to  the 
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San,  bat  of  twice  the  width  of  the  latter,  and  of  dazzling  briUiancj. 
The  circle  £  F,  with  a  diameter  of  about  60^,  had  ita  circumference  in 
the  sun  and  its  centre  vertically  above  him,  [the  arrow  denoting  the  po- 
sition of  the  vertical  passing  through  the  snnj  and  consisted  of  a  ring 
ot  pure  white,  quite  brilliant,  and  having  a  width  equal  to  two-thirds 
the  apparent  diameter  of  the  sun.  The  arc  6  was  concentric  with  £  F, 
and  bore  the  same  proportion  in  radius  to  the  latter  that  C  D  did  to 
A  B.  It  was  white  like  £  F,  but  not  nearly  so  bright.  The  parhelia 
at  m  ml  and  n  n'  were  equal  to  the  united  brilliancy  of  the  rings  inter- 
secting at  those  points. 

At  ll**  10">,  all  the  rings  had  vanished  but  A  B,  which  had  contract- 
ed in  diameter  and  width,  and  a  soudl  portion  of  G  D  immediately  be- 
low the  sun. 

At  11^  301°,  A  B  had  regained  its  former  dimensions,  with  increased 
brilliancy.    C  D  had  entirely  vanished. 

At  121^  0°>,  AB  had  contracted  to  30°  diameter,  and  become  fiiint 
All  traces  of  the  meteor  had  entirely  vanished  at  1^  30™  P.  M.  The 
cimM  had  in  the  mean  time  become  gradually  converted  into  ctrro-€»* 
mu/iM,  and  the  thin  haze  had  completely  vanished. 

Weld,  Franklin  Co.,  Maine,  May  28th,  1860. 

2.  ToWe**  improved  Microscope  Objectivee. — ^It  has  been  generally  sup- 
posed that  the  further  improvement  of  object-glasses  for  the  microscope 
was  to  be  sought  in  the  production  of  flint  glass  of  high  dispersive  power. 
I  am  happy  to  inform  your  readers  that  Mr.  R.  B.  Tolles  of  Canastota, 
N.  Y.,  has  boldly  discarded  the  use  of  flint  glass  of  unusual  dispersive 
power  and  has  discovered  a  method  of  constructing  glasses  of  as  large 
aperture  as  have  ever  yet  been  made  by  any  artist,  using  only  such  glass 
cf  uniform  density  as  is  made  for  ordinary  optical  purposes. 

I  have  recently  received  from  Mr.  Tolles  a  one-third  inch  objective^  con- 
structed on  his  plan,  which  has  an  aperture  of  100^  and  is  remarkable 
for  the  great  amount  of  light  transmitted  even  at  the  extreme  borders  of 
the  lens.  This  objective  is  well  corrected  for  chromatic  and  spherical 
aberration  and  gives  excellent  definition  of  blood  corpuscles  as  well  as  of 
other  tests  appropriate  for  such  an  objective.  This  is  a  remarkably  fine 
glass  for  ordinary  investigations  in  minute  anatomy  and  pathology.  Mr. 
Tolles  makes  a  one-fourth  inch  objective  of  140°  to  160°  aperture,  and  a 
one-eighth  inch  of  160°  to  175°  aperture.  I  am  inclined  to  think  Mr. 
Tolles'  glasses  are  unsurpassed  by  any  object-glasses  for  the  microscope 
that  have  yet  been  made  in  this  country  or  elsewhere.      M.  C.  Wnrrs. 

New  Haven,  June  10, 1860. 

8.  Application  of  Photography  in  construction  of  Micrometers, — ^The 
successful  application  of  photography  in  the  construction  of  micrometers, 
has  been  made  by  Mr.  Clarence  Morfit  of  the  U.  S.  Assay  Office,  New 
York.  It  is  merely  the  reduction  of  a  large  scale  of  exact  dimensions 
and  divisions  to  a  definite  size  suitable  for  microscopic  instruments.  A 
scale  of  ten  inches  divided  into  inches  and  tenths  of  an  inch  has  been  re- 
duced in  this  manner  to  one-twentieth  of  an  inch,  thus  making  its  small- 
est divisions  equal  to  one  two-thousandth  part  of  an  inch  square.  The 
method  is  simple,  accurate  and  economical.  Moreover,  the  micrometer 
has  the  "advantage  of  giving  the  exact  measurement  of  the  object  in  frac- 
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tions  of  an  iooh  and  at  the  same  time  determines  the  power  of  the  micro- 
scope itself. 

4.  Geological  Survey  of  California. — ^The  Act  of  the  California  legis- 
lature (approved  April  24,  1860)  appoints  Prof.  J.  D.  Whitney  State  Ge- 
ologist with  a  salary  of  $6000  per  annum.  He  appoints  his  own  assist- 
ants with  the  approval  of  the  Governor.  Twenty  thousand  dollars  are 
appropriated  to  the  payment  of  expenses  incurred  in  the  survey.  The 
provisions  of  the  Act  respecting  the  annual  and  final  Reports  are  eminently 
judicious,  especially  that  part  which  directs  the  Grovemor  and  Secretary 
of  State  to  cause  the  yolumes  of  the  geological  survey  to  he  sold  for  Uie 
benefit  of  the  Common  School  fund  of  the  State. 

No  state  geolc^cal  survey  was  eyer  more  auspiciously  inaugurated, 
wisely  provided  for,  or  fraught  with  more  interesting  scientific  and  practi- 
cal problems.  It  is  understood  that  Prof.  Whitney  will  commence  his 
Californian  labors  in  the  coming  autumn. 

6.  Total  Solar  Eclipn  of  July  18,  I860.— The  American  Nautical  Al- 
manac Commission  has  sent  three  observers  to^the  Cumberland  House, 
British  America,  to  take  note  of  this  eclipse.  This  is  a  station  of  the 
Hudson*s  Bay  Company  on  the  West  side  of  Pine  Island  Lake,  in  lat.  54^ 
N.,  long.  102*40' W. 

AnoUier  party  of  observers,  consisting  of  Prof.  Stephen  Alexander,  of 
Princeton,  N.  J.,  President  F.  A.  P.  Barnard,  of  Oxford,  Mississippi,  Prof. 
C.  S.  Venable,  of  North  Carolina,  Prof.  A.  W.  Smith  of  the  Naval  Acad- 
emy, Annapolis,  Md.,  and  Lieut  £.  D.  Ashe,  R.  N.,  of  the  Quebec  Ob- 
servatory, embarked  June  28th  at  New  York  in  the  U.  S.  steamer  Bibb, 
Lt  Commanding  Alex.  Murray,  to  proceed  to  Cape  Chadleigh,  Labrador. 

6.  Newport  Meeting  of  the  American  Aesociation  for  the  Advancement 
of  Science, — ^The  next  meeting  of  the  Association  will  be  held  at  Newport, 
R.  L,  commencing  on  Wednesday  the  first  of  August  The  officers  of 
the  meeting  are :  President,  Isaac  Lea,  Esq.  of  Philadelphia ;  Vice  Presi- 
dent, Dr.  B.  A.  Gould  of  Cambridge ;  General  Secretary,  Prof.  Joseph 
LeConte  of  Columbia,  S.  Ca. ;  Treasurer,  Dr.  A.  L.  Elwyn  of  Philadelphia. 

It  will  be  remembered  that  Prot  Henry,  at  the  request  of  the  Associa- 
tion, will  deliver  a  discourse  commemorative  of  the  life  and  scientific 
labors  of  Dr.  RonsaT  Hark.  Prof.  Bache  will  also  by  appointment  give 
an  address  on  the  Gulf  Stream ;  while  Prof.  Leidy  was  requested  to  pre- 
pare a  discourse  on  the  extinct  Reptilia  and  Mammalia  of  North  America. 

There  are  many  reasons  why  this  may  be  looked  forward  to  as  one  of 
the  most  attractive  and  promising  meetings  of  the  Association  ever  held. 

7.  Letter  from  John  McCrady,  Eeq,<f  Uharleston^  on  the  Lingula  pyra- 
midata  described  by  Mr,  W.  Stimpson,  vol.  xxix,  p.  444. — Dear  Stimpson  : 
I  believe  you  are  connected  with  the  Zoological  department  of  Silliman's 
Journal  during  the  absence  of  Prof.  Dana.  You  have  also,  I  see,  re- 
def  cribed  there  our  Lingula,  long  known  to  naturalists  but  not  before  de- 
scribed. It  was  found  more  than  ten  years  ago  on  our  coast  by  the  Rev. 
Thomas  J.  Young.  A  living  specimen  was  also  found  by  Mr.  Burkbardt 
on  Sullivan's  Island  when  Prof.  Agassiz  had  a  laboratory  there.  I  have 
never  seen  a  specimen  during  all  the  time  I  have  resided  on  Sullivan's 
Island.  I  am  very  glad  you  have  distinguished  and  described  it,  since  I 
suppose  the  Beaufort  species  can  hardly  be  difierent  from  the  South  Car- 
olinian. 
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I  have  found  quite  lately  something  rerj  interesting  in  oonneetioii  with 
this  Lingula  pyramidata.  You  know  that  up  to  this  time  nothing  has 
been  known  to  science  of  the  development  of  the  Brachiopoda.  I  have 
within  a  few  days  discovered  an  embryo  unlike  anything  known,  and 
which  has  at  once  so  many  affinities  with  the  Bryoioa  and  the  Brachi- 
opoda, that  I  believe  it  to  be  an  embryo  Brachiopod,  and  very  probably 
the  young  of  lAngiUa  pyramidata.  Imagine  aikequilateral,  thin,  hyaline, 
straight-hinged  bivalve  shell,  elliptical  in  outline,  and  with  valves  very 
flat  Through  this  perfectly  transparent  shell  is  visible  a  lining  mem- 
brane or  rather  the  borders  of  such  a  membrane,  which  is  the  mantleu 
Within  this  and  near  the  hinge,  a  large  flask-shaped  body  containing  a 
digestive  cavity  surrounded  by  a  dark  mass.  This  cavity  extends  into 
the  neck  of  the  bottle. shaped  cavity  (oesophagus)  and  terminates  towards 
the  gap  of  the  shell  in  a  mouth.  From  the  opposite  or  basal  end  of  tlie 
digestive  cavity  goes  off  a  pretty  long  intestine  which  turns  first  to  the 
left,  makes  several  convolutions  and  terminates  in  an  anus  on  the  right 
side  between  the  two  vaWes  of  the  shell.  The  month  lies  on  a  somewhat 
triangular  prolongation  of  the  body-wall  which  rests  with  its  apex  to- 
wards the  gap  of  the  shell  in  the  dorsal  valve.  The  borders  right  and 
left  of  this  homologue  of  the  arms  are  fringed  each  about  six  cirrhi,  the 
hindermost  being  the  longest. 

The  animal  thus  constituted,  when  quiet  withdraws  its  whole  body, 
cirrhi  and  all,  within  its  bivalve  shell,  which  is  tightly  closed ;  but  when 
in  motion  the  shell  is  distinctly  opened  and  the  gap  of  the  valves  is 
plainly  visible  even  to  the  naked  eye.  Through  their  aperture  are  thrust 
out  the  cirrhi,  about  twelve  in  number,  which  then  arrange  themselves 
in  circular  funnel-like  manner  precisely  as  in  a  Bryosoan  polyp,  and  by  a 
motion  plainly  ciliary,  and  with  its  cirrhi  or  tentacula  thus  extended  the 
embryo  swims  through  the  water  with  considerable  rapidity. 

The  cirrhi  of  this  embryo  I  take  to  be  the  homolc^es  of  the  cirrhi  of 
Brachiopoda,  and  of  Oristatella,  and  of  the  tentacula  of  Bryozoa  gene- 
rally. The  rest  of  the  structure,  especially  the  anus  on  the  right  and  the 
shape  of  the  shell,  point,  I  think,  to  Lingula  embryo  with  cirrhi  extended 
about  a  line  in  length.  There  is  no  trace  of  a  peduncle.  It  appears  to 
me  that  this  must  set  at  rest  all  difficulty  about  the  approximation  of 
Bryozoa  and  Brachiopoda,  as  proposed  by  Agassiz  and  others.  A  some- 
what fuller  description  of  this  young  animal,  with  a  figure,  will  be  pub- 
lished in  the  forthcoming  issues  of  Uie  Elliott  Society  dl  Charleston. 

Charleston,  S.  G^  June  18th,  1860. 

8.  The  Fusion  and  Casting  of  Platinum  on  a  considerable  scale  has 
been  accomplished  by  Messrs.  Deville  and  Debray.  At  the  sitting  of  the 
Acadimie  des  Sciences  at  Paris,  June  4,  they  exhibited  (I.)  Two  ingots 
of  platinum  weighing  together  25  kilo^ams,  fused  in  the  same  fire  and 
cast  in  an  ingot  mould  of  cast  iron.  The  surface  of  the  metal  shows  evi- 
dence of  perfect  fluidity  and  carries  the  impression  of  characters  engraved 
on  the  surface  of  the  mould. 

(2.)  A  toothed  wheel,  of  platinum  cast  in  ordinary  founders'  sand  was 
also  shown.  This  was  cast  in  the  mode  common  for  cast  iron  in  a  two- 
part  flask  with  a  sprue  and  vent  holes  as  usual. 
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The  metal  used  they  obtained  by  the  dry  mode  from  the  crude  plati- 
num and  platinum-money  which  the  Russian  Governmeut  had  placed  at 
their  dispoeal ;  the  details  of  the  process  being  reserved  for  a  second  com- 
munication to  the  Academy. — Camptet  BenduSj  June  14, 1,  138. 

9.  Hew  Arctic  E^epediticn  by  Dr.  L  I.  Hayea. — Dr.  Hayes,  well  known 
as  the  companion  of  Kane  and  the  author  of  ^  An  Arctic  Boat  Voyage,^' 
leavea  Boston  in  a  small  vessel  with  seventeen  companions  for  Smith's 
Sound,  early  in  July,  designing  to  test  the  views  respecting  the  open  sea 
which  he  has  already  expressed  in  detail  in  this  Journal  in  an  article  en- 
titled **  Observations  on  the  practicability  of  reaching  the  North  Pole."* 
This  new  expedition  of  Dr.  Hayes  is  equipped  by  private  liberality,  and 
goes  out  under  the  auspices  of  the  American  Geographical  Society. 

In  this  connexion  we  may  mention  the  proposal  of  Mr.  Parker  Snow 
of  London,  well  known  for  his  Arctic  researches,  to  set  on  foot  a  new 
exploration  to  search  for  further  traces  of  the  Franklin  Expedition.  Mr. 
Snow  has  prepared  a  paper  setting  forth  his  plans  and  motives  in  detail, 
a  copy  of  which  we  have  received  and  placed  before  the  American  Geo- 
graphical Society  at  a  late  sitting,  by  whom  it  has  been  officially  commu- 
nicated to  Dr.  Hayes,  just  on  the  eve  of  his  departure. 

10.  Conitiiution  and  By-Lawe  of  and  List  of  Officers  and  Member e  of 
the  Chicago  Academy  of  Sciences.  Chicago,  Illinois,  1859. — ^This 
flourishing  young  association  of  naturalists  was  organized  in  1857,  and 
incorporated  March,  1859.  Its  establishment  affonis  another  gratifying 
proof  of  the  rapid  progress  of  science  at  the  West 

11.  Personal, — Prof:  A.  D.  Bachs,  Superintendent  of  the  U.  S.  Coast 
Survey,  was  recently  chosen  a  Foreign  Member  of  the  Royal  Society  of 
London.  Of  the  fitly  foreign  members,  three  are  now*  Americans,  viz., 
Professors  Peirce,  Agassiz,  and  Bache. 

Pro£  Dana  has  been  in  Switzerland  since  early  in  May,  and  will  re- 
main amonff  the  mountains  until  his  return,  toward  the  close  of  summer. 
His  health  is  slowly  but  steadily  improving. 

Prof.  Benjamin  Peihos,  of  Cambridge,  has  sought  relief  from  his  too 
severe  labors  in  a  voyage  to  Europe  by  packet  His  numerous  friends 
will  be  pained  to  learn  that  his  health  was  much  impaired. 

Prof.  J.  P.  CooKB,  of  Cambridge,  lately  read  before  the  Chemical  So- 
ciety of  London  a  paper  on  the  compounds  of  antimony  and  zinc  (SbZn^ 
SbZn'),  designed  to  show  that  crystalline  form  is  not  a  necessary  indi- 
cation of  definite  chemical  composition.  A  copy  of  this  paper  from  the 
Author  readied  us  at  too  late  a  date  for  publication  in  the  present  num- 
ber of  this  Journal. 

The  pold  medals  of  the  London  Geographical  Society  have  been 
awarded  (May  28),  at  the  suggestion  of  Sir  R.  I.  Murchison,  to  Ladt 
Fbankun  and  Sir  Leopold  McCuktock  ; — to  the  first  in  consideration 
of  the  deeds  of  her  husband  and  in  recognition  of  her  noble-minded  de- 
votion ;  and  to  the  second  for  his  discovery  of  the  fate  of  the  Erebus  and 
Terror  :and  the  accompanying  additions  to  Arctic  geography. 

Ladt  Franklin  is  announced  as  expected  soon  to  arrive  in  the  United 
States  as  the  guest  of  Henry  Grinnell,  Esq.,  Vice-President  of  the  Amer- 
ican Geographical  Society. 

*  YoL  zzvi,  No.  '78, 806,  Nov.  1858. 
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12.  To  our  Correspondents  we  owe  an  apology  for  the  unavoidable  post- 
ponement to  a  succeeding  Number  of  severnl  valuable  papers,  crowded 
out  by  the  unexpected  length  of  the  Articles  in  the  present  issue.  Even 
the  addition  of  a  full  sheet  has  not  sufficed  to  embrace  our  customary 
lists  of  new  books,  or  a  considerable  mass  of  scientific  intelligence,  pro- 
ceedings of  societies,  bibliography,  Ac,  already  in  type. 

13.  Obituary. — ^The  Rev.  Baden  Powbll,  Professor  of  Geometry  in 
the  University  of  Oxford  and  equally  distinguished  as  a  mathematician 
and  physicist,  died  there  in  June. 

Chaklbs  Goodtsar,  widely  known  as  the  discoverer  of  "  vuleaniza- 
turn"  of  Caoutchouc  died  in  New  York,  July  1st,  aged  fifty-nine  years. 

Canadian  Naturalibt  aitd  OaobooiST,  Dec.,  1869.  Vol  IV. — ^p.  411,  Notes  <m 
land  and  sea  birds  observed  around  Quebec;  /.  if.  LeMoine. — p.  414,  Chemical 
Geology ;  HunL—p.  426,  Fossils  of  the  Chazy  limestone,  with  new  species ;  Billingt, 
— p.  494,  A  list  of  the-Coleoptera  found  in  the  vicinity  of  Montreal;  Jy Urban. — 
Feb.  1860,  Vol.  V.— p.  I,  Devonian  plants  of  Canada;  Daw9on.^p.  14,  List  of 
plants  found  near  Prescott,  C.  W.;  BUUnga.'^p,  24,  Tubicolous  Marine  Worms  of 
the  Oulf  of  St  Lawrence ;  Datoton.— p.  80,  Marine  Algie ;  Kemp, — p,  69,  Palaeo- 
soic  fossils;  BilUngt,  April.— p.  81,  Natural  History  of  the  Valley  of  the  River 
Houge;  jy Urban.— p.  100,  Review  of  Darwin;  iJatcwm.— p.  120,  Sketch  of  the 
life  of  Mr.  David  Douglas. — p.  182,  On  the  Silurian  and  Devonian  rocks  of  Nova 
Scotia ;  jUanifon.'^p.  144,  New  fosailB  from  the  Silurian  of  Nova  Scotia. 

PaociEDiNos  Philadklpsia  Aqad.  Nat.  Sci.,  1860. — p.  81,  Notice  of  the  death 
of  Dr.  Hallo  well— p.  82,  Habits  of  an  Ocelot  kept  on  ship-board;  WUMan.—p.  85, 
Corrected  numbers  of  UnionidiB ;  Xeo. — On  Hyalonema  mirabilis  from  Japan ;  Zei<fy. 
—p.  86,  Donation  of  28,000  specimens  of  birds,  by  Dr.  T.  B.  Wilson.— p.  88.  On 
the  coloring  matter  of  the  Nacre  in  Uniones ;  Z«a.— p.  89,  New  South  American 
Unionidn ;  Lea.-^p.  92,  New  Uniones  and  Melanise ;  Xeo.— p.  93,  New  Cretaceoos 
fossils  from  New  Jersey;  &a6&.— p.  96,  Experiments  in  chemical  geologv;  Ltdeg, 
— On  Trichina  spiralis ;  Xtfufy.— p.  97,  On  the  palpi  of  S.  American  Am^ons ;  Lea. 
— On  a  gneiss  boulder  in  Orange  Co.,  N.  T. ;  Leeley. — ^p.  98,  New  botanical  locality ; 
Leidy. — On  the  Albertite  of  New  Brunswick ;  Rogere, — Experiments  in  Binocular 
Vision ;  Rogeri.—p.  100,  Conspectus  piscium,  etc,  the  Sicydians  collected  on  the 
North  Pacific  Expedition ;  Theo.  Oill. — p.  102,  Monograph  of  tlie  genus  Labroeomoi, 
Sw.;  OiU.—p.  108,  Monograph  of  the  genus  Labraz,  Cuv.;  QUI.  (Mr.  Qill  finds 
our  American  species  generically  distinct  from  the  European  type.  Our  striped 
ba^se  he  places  in  the  genus  Roccua^  and  the  white  perch  in  iforon^— names  adopted 
from  Mitchell) — p.  120,  Monograph  of  the  Philypni;  Oill. — p.  126,  Notice  of  geo- 
logical discoveries  made  bv  Capt.  J.  H.  Simpeon ;  Meek  ana  iSW^^moit.— p.  132, 
Catalogue  of  Birds  collected  on  the  Isthmus  of  Darien  by  the  expedition  unaer  Lt. 
Michler,  with  notes  and  descriptions  of  new  species ;  Caatin. 

Journal  of  thb  Acaocmt  or  Natural  Scienoxs  or  Pbiladrlphia,  New  Series, 
Vol.  IV,  Pt.  Ill,  March,  I860.— Descriptions  of  Edotic  TJnionidie,  IS  plates;  1.  Lea. 
— ^New  Cretaceous  and  Eocene  fossils  irom  Mississippi  and  Alabama  (2  plates) ;  T. 
A.  Conrad.— New  Cretaceous  and  Triassic  fossils  (a  plate) ;  &a66.— Reflections  upon 
the  nature  of  the  temporary  star  of  the  year  1672,— an  application  of  the  nebular 
hypothesis ;  Wilcockt.  w.  a. 

Procbedikgs  Boston  Soo.  Nat.  Hist.,  1Q60.— p.  226,  On  two  Birds  from  Bogota 
— Turdueminimtu  (Lafresnaye)  and  Vireo  BogotenHa  (Bryant);  Dr.  Henry  Bryant. 
—p.  227,  Foesiliferous  slate  and  sandstone  (Devonian)  from  the  Dennis  river,  Maine; 
Prof.  W.  B.  Rogere.-'p.  228,  Spines  of  Siluroid  fishes  from  ft  whale's  blubber ;  CapL 
Attoood—p.  229,  *•  Cocoa-nut  peari ;"  Dr.  C.  F.  Winalow.—p.  229,  Discussion  on  the 
subject  of  Vision;  Dr.  J.  B.  Jeffriea,  Prof.  W.  B.  Rogera,  and  Dr.  Oould^p.  281, 
Discussion  on  the  theory  of  Darwin ;  Agaaaiz,  JBmeraon,  and  Prof.  W.  B.  Rogera. — 
p.  286,  Description  of  Iloplocampa  nibi,  by  the  late  Dr.  T.  W.  ffarria;  with  re- 
marks on  its  history  by  Noyea  Darling,  Eaq. ;  Mr.  Scvdder.^p.  286,  Geological  map 
of  Vermont;  Mr.  C.  H.  Bitcheock,  with  remarks  by  Prof.  W.  B.  Rogera.— p.  289, 
Section  of  an  elephant's  tooth  as  an  example  of  Oateo-dentine ;  Dr.  TKAtVc.— p.  240, 
XiRWS  of  fracture  of  a  thick  glass  tube;  Prof.  W.  B.  Rogera, 
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Abt.  XV. — On  the  Nebular  Hypothesis;   by  Professor  Daniel 
KiRKWOOD,  BloomingtOD,  Indiana. 

The  records  of  our  planet's  physical  history,  from  the  dawn 
of  organized  existence  down  to  the  epoch  of  man's  creation, 
have,  for  the  most  part,  been  brought  to  light  since  the  com- 
mencement of  the  nineteenth  century.  Within  this  brief  period 
the  immense  antiquity  of  our  globe,  the  former  high  tempera- 
tare  of  its  surface,  andf,  in  short,  all  the  main  facts  and  doctrines 
of  geology,  have  been  discovered  or  contirmed  by  a  laborious 
examination  of  the  planetary  crust.     Bat  the  earth  has  also  a  pre^ 

? geologic  history — a  history  as  yet  undeveloped;  the  grand  out- 
ines  of  which  must  be  aerived  chiefly  from  celestial  phenomena. 
"  The  testimony  of  the  rocks"  in  regard  to  the  one,  may  be  more 
explicit  than  that  of  the  stars  in  regard  to  the  other.  It  must 
be  borne  in  mind,  however,  that  this  department  of  research — 
the  tracing  of  astronomical  facts  not  accounted  for  by  gravita- 
tion, to  their  source  in  the  origin  of  the  system— has  hitherto 
received  but  little  attention  from  men  of  science.  Cogent  argu- 
ments, it  is  true,  were  adduced  by  Laplace  and  Pont^ulant  in 
favor  of  the  nebular  hypothesis,  but  very  little  has  since  been 
accomplished,  tending  eiiher  to  invalidate  or  confirm  it. 

The  present  article  is  designed  as  a  popular  rather  than  a  sci- 
entific discussion  of  this  interesting  subject,  and  we  trust  its 
interest  will  not  be  abated  by  the  fact  that  a  portion  of  the  mat- 
ter has  been  before  presentecl  by  us  anonymously  in  a  Quarterly 
Review.  We  shall  in  the  first  place  present  a  brief  account  of 
the  origin  and  nature  of  Laplace  s  theory ;  secondly,  a  connected 
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view  of  the  principal  phenomena  by  which  it  is  sustained ;  and 
thirdly,  consider  the  raost  prominent  of  the  objections  which 
have  been  urged  against  it. 

As  a  group,  our  solar  system  is  comparatively  isolated  in  space ; 
the  distance  of  the  nearest  fixed  star  being  at  least  seven  thou- 
sand times  that  of  Neptune,  the  most  remote  known  planet.  Be- 
sides the  central  or  controlling  orb,  it  contains,  so  far  as  known 
at  present^  sixty-seven  primary  planets,  twenty-one  satellites, 
three  planetary  rings,  and  nearly  eight  hundred  comets.  In  ta- 
king the  most  cursory  view  of  this  system  of  bodies,  we  cannot 
fail  to  notice  the  following  interesting  facts  in  regard  to  the  mo- 
tions of  its  various  members : — 

1.  The  sun  rotates  on  his  axis  from  west  to  east 

2.  The  primary  planets  all  move  nearly  in  the  plane  of  the 
Bun's  equator. 

3.  The  orbital  motions  of  all  the  planets,  primary  and  seoond- 
Ary,  except  the  satellites  of  Uranus  and  perhaps  those  of  Nep- 
tune, are  in  the  same  direction  with  the  sun's  rotation. 

4.  The  direction  of  the  rotary  motions  of  all  the  planets,  pri- 
mary and  secondary,  in  so  far  as  has  been  observed,  is  identical 
with  that  of  their  orbital  revolutions ;  viz.,  &om  west  to  east 

5.  The  rings  of  Saturn  revolve  about  the  planet  in  the  same 
direction. 

6.  The  planetary  orbits  are  all  nearly  circular. 

7.  The  cometart/j  is  distinguished  from  the  planetary  portion  of 
the  system  by  several  striking  characteristics :  the  orbits  of  com- 
ets are  very  eccentric  and  inclined  to  each  other,  and  to  the 
ecliptic  at  all  possible  angles.  The  motions  of  a  large  proportion 
of  comets  Brejrom  east  to  west  The  physical  constitution  of  the 
latter  class  of  bodies  is  also  very  different  from  that  of  the 
former ;  the  matter  of  which  comets  are  composed  being  so  ex* 
ceedingly  attenuated,  at  least  in  many  instances,  that  fixed  stars 
have  been  distinctly  visible  through  what  appeared  to  be  the 
densest  portion  of  their  substance. 

None  of  these  facts  are  accounted  for  by  the  law  of  gravita- 
tion. The  sun's  attraction  can  have  no  inUuence  whatever  in  de* 
termining  either  the  direction  of  a  planet's  motion,  or  the  eccen- 
tricity of  its  orbit.  lu  other  words,  this  power  would  sustain  a 
planetary  body  moving  from  east  to  west,  as  well  as  from  west 
to  east ;  in  an  orbit  having  any  possible  degree  of  inclination  to 
the  plane  of  the  sun's  equator,  no  less  than  in  one  coincident  with 
it ;  or,  in  a  very  eccentric  ellipse,  as  well  as  in  one  differing  but 
little  from  a  circle.  The  consideration  of  the  coincidences  which 
we  have  enumerated  led  LaPlace  to  conclude  that  their  expla- 
nation must  be  referred  to  the  mode  of  our  system's  formation — 
a  conclusion  which  he  regarded  as  strongly  confirmed  by  the  con- 
temporary researches  of  Sir  William  Herschel.    Of  the  numer- 
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ous  nebulae  discovered  and  described  bjr  that  eminent  obserrer, 
a  large  proportion  coald  not,  even  by  his  powerfnl  telescope,  be 
resolved  into  stars.  In  regard  to  many  of  these,  it  was  not 
doubted  that  glasses  of  superior  power  would  show  them  to  be 
extremely  remote  sidereal  clusters.  On  the  other  hand,  a  consid- 
erable number  were  examined  which  gave  no  indications  of  ie« 
solvability.  These  were  supposed  to  be  a  species  of  self-lumin- 
ous, nebulous  matter — ^the  chaotic  elements  of  future  stars.  The 
great  number  of  these  irresolvable  nebulse,  scattered  over  the 
heavens  and  apparently  indicating  the  various  stages  of  central 
condensation,  very  naturally  suggested  the  idea  that  the  solar 
system,  and  perhaps  every  other  system  in  the  universe,  ori^n- 
ally  existed  in  a  similar  state.  The  sun  was  supposed  by  La- 
place to  have  been  an  exceedingly  diffused,  rotating  nebula,  of 
spherical  or  spheroidal  form,  extending  bej^ond  the  orbit  of  the 
most  distant  planet ;  the  planets  as  yet  having  no  separate  exist- 
ence. This  immense  sphere  of  vapor,  in  consequence  of  the  ra« 
diation  of  heat  and  the  continued  action  of  gravity,  became  grad* 
nally  more  dense,  which  condensation  was  necessarily  attended 
by  an  increased  angular  velocity  of  rotation.  At  length  a  point 
was  thus  reached  where  the  centrifugal  force  of  the  equatorial 
parts  was  equal  to  the  central  attraction.  'The  condensation  of 
the  interior  meanwhile  continuing,  this  zone  was  detached,  but 
necessarily  continued  to  revolve  around  the  central  mass  with 
the  same  velocity  that  it  had  at  the  epoch  of  its  separation. 
If  perfectly  uniform  throughout  its  entire  circumference,  which 
would  be  nighly  improbable,  it  would  continue  its  motion  in  an 
unbroken  ring,  like  that  of  Saturn :  if  not,  it  would  probacy 
collect  into  several  maases,  having  or oits  nearly  identical.  ^*  These 
masses  should  assume  a  spheroidal  form,  with  a  rotary  motion  in 
the  direction  of  that  of  their  revolution,  because  Iheir  inferior 
particles  have  a  less  real  velocity  than  the  superior  ;  they  have 
therefore  constituted  so  many  planets  in  a  state  of  vapor.  Bui 
if  one  of  them  was  sufficiently  powerful,  to  unite  successively  by 
its  attraction,  all  the  others  ahout  its  centre,  the  ring  of  vapors 
would  be  changed  into  one  spheroidal  mass,  circulating  about 
the  sun,  with  a  motion  of  rotation  in  the  same  direction  with 
that  of  revolution."*  Such,  according  to  the  theory  of  Laplace, 
is  the  history  of  the  formation  of  the  most  remote  planet  of  our 
system.  That  of  every  other,  both  primary  and  secondary, 
would  be  precisely  similar. 

If  it  be  said  that  the  small  eccentricities  of  the  planetary  or- 
bits, the  approximate  coincidence  of  their  planes  with  that  of  the 
solar  equator,  and  the  uniformity  of  direction  in  which  the  plan- 
ets move,  are  uUimaU  facta  that  Xh.^  final  cause  of  these  arrange- 

*  Harie'0  TranalaiioD  of  Laplace's  System  of  tie  World,  Tol  ii,  aeto  tb. 
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ments  was  the  stability  of  the  system ;  and  that  we  transgress 
the  legitimate  domain  of  scientific  research  in  atJtempting  their 
explanation ; — ^we  ask  by  what  rule  in  philosophy  the  arrange- 
ments in  question  are  determined  to  be  ultimate  facts.  Even 
granting  their  final  cause  to  have  been  the  stability  of  the  sys- 
tem, we  are  by  no  means  to  conclude  that  they  are  necessarily 
unsusceptible  of  explanation.  "  Final  causes,"  says  Whewell,* 
'*  are  to  be  excludea  from  physical  inquiry ;  that  is,  we  are  not  to 
assume  that  we  know  the  object  of  the  Creator's  design,  and  put 
this  assumed  purpose  in  the  place  of  a  physical  cause.  We  are 
not  to  think  it  a  sufficient  account  of  the  clouds  that  they  are  for 
watering  the  earth — to  take  Bacon's  examples — or  'that  the  sol- 
idness  of  the  earth  is  for  the  station  and  mansion  of  living  crea* 
tures.'  The  physical  philosopher  has  it  for  his  business  to  trace 
clouds  to  the  laws  of  evaporation  and  condensation ;  to  deter- 
mine the  magnitude  and  mode  of  action  of  the  forces  of  cohe- 
sion and  crystallization  by  which  the  materials  of  the  earth  are 
made  solid  and  firm.  This  he  does,  making  no  use  of  the  no- 
tion of  final  causes ;  and  it  is  precisely  because  he  has  thus  es- 
tablished his  theories  indepenaently  of  any  assumption  of  an 
end,  that  the  end,  when,  after  all,  it  returns  upon  him,  and  can- 
not be  evaded,  becomes  an  irresistible  evidence  of  an  Intelligent 
Legislator.  He  finds  that  the  effects,  of  which  the  use  is  obvious, 
are  produced  by  most  simple  and  comprehensive  laws ;  and  when 
he  has  obtained  this  view,  he  is  struck  by  the  beauty  of  the 
means,  by  the  refinea  and  skillful  manner  in  which  the  useful 
effects  are  brought  about ; — points  different  from  those  to  which 
his  researches  were  directed." 

As  the  question,  then,  to  which  the  cosmogony  of  Laplace  pro- 
poses a  solution,  is  a  legitimate  one,  we  shall  proceed  to  consider 
some  of  the  evidences  by  which  the  theory  is  sufi^rted. 

1.  The  nebular  hypofJiesis  furnishes  a  very  simple  explanation  of 
the  motions  and  arrangements  of  the  planetary  system.  In  the  first 
place,  it  is  evident  that  the  separation  of  a  ring  would  take  place 
at  the  equator  of  the  revolving  mass,  where  of  course  the  centri- 
fugal force  would  be  greatest  These  concentric  rings-^and  con- 
sequently the  resulting  planets — would  all  revolve  tn  nearly  the 
same  plane.  It  is  evident  also  that  the  central  orb  must  have  a 
revolution  on  its  axis  in  the  same  direction  with  the  progressive  mo* 
tions  of  the  planets.  Again:  at  the  breaking  u^of  a  ring,  the 
particles  of  nebulous  matter  more  distant  ftom  the  sun  would 
nave  a  greater  absolute  velocity  than  those  nearer  to  it,  which 
would  produce  the  observed  unity  of  direction  in  the  rotary  and 
orhiUd  reuoluiionfi.  The  motions  of  the  satellites  are  explained  in 
like  manner.  The  hypothesis,  moreover,  accounts  satisfactorily 
for  the  fact  that  the  orbits  of  the  planets  are  all  nearly  circular. 

•  Bridgwater  Treatiie,  toL  ii,  p.  180. 
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And  finally,  it  presenla  an  obvious  explanation  of  the  rings  of 
Saturn.  -  It  would  almost  seem,  indeed,  as  if  these  wonderfal  an- 
nuli  had  been  left  by  the  Architect  of  Natnre,  as  an  index  to  the 
creative  process. 

The  argument  derived  from  the  motions  of  the  various  mem* 
bera  of  the  solar  system  is  not  new,  having  been  forcibly  stated 
by  Laplace,  Pont6tx>ulant,  Nichol,  and  other  astronomers.  Its 
iuU  weight  and  importance,  however,  have  not,  we  think,  been 
duly  appreciated.  That  a  common  physical  cause  has  determin- 
ed these  motions,  must  be  admitted  by  every  philosophic  mind. 
But  apart  from  the  nebular  hypothesis,  no  such  cause,  adequate 
both  in  mode  and  measure,  has  ever  been  suggested; — ^indeed 
none,  it  seems  to  us,  is  conceivable.  The  phenon)ena  which  we 
have  enumerated  demand  an  explanation,  and  this  demand  is  met 
by  the  nebular  hypothesis.  It  will  be  found,  therefore,  when 
closely  examined,  that  the  evidence  afforded  by  the  celestial  mo- 
tions is  sufficient  to  give  the  theory  of  Laplace  a  very  high  de- 
gree of  probability. 

2.  The  fact  that  this  theory  of  the  genesis  of  the  solar  system 
may  be  extended  to  the  binary  and  multiple  systems  among  the 
so-called  fixed  stars,  may  be  urged  as  no  inconsiderable  evidence 
in  its  fiivor.  Unity,  no  less  than  variety,  is  characteristic  of  na- 
ture^ works.  All  the  diversified  and  apparently  disconnected 
phenomena  of  the  universe  have  their  roots  in  a  few  general 
laws.  Whatever,  therefore,  leads  us  higher  in  the  process  of  gen- 
eralization may  be  presumed  to  have  some  foundation  in  truth. 

8.  Numerous  geological  facts  appear  to  harmonize  with  the 
hypothesis  under  consideration.  Fossil  organic  remains,  and 
their  absence  in  the  earlier  rocks,  l)oth  indicate  that  the  tempera- 
ture of  the  earth's  surface  was  formerly  much  higher  than  at 
present,  and  that  the  decrease  was  slow  and  gradual.  In  places, 
for  instance,  where  ferns  do  not  now  exceed  three  leet  in 
height,  those  of  former  periods  are  found  to  have  been  from 
forty  to  fifty,  or  even  seventy  feet  high.  Now  in  regard  to 
existing  plants,  it  is  well-known  that  their  nvmber^  as  well  as 
their  size  and  luxuriance  of  growth,  gradually  increase  as  we  nd- 
vance  from  high  latitudes  towards  the  equator.  In  both  these 
respects  a  similar  increase  is  observable  in  descending  through 
the  successive  strata  of  the  ancient  world,  until  we  reach  the  old- 
est Secondary  rocks.  These  facts  are  doubtless  to  be  referred  to 
the  same  cause,  namely,  a  gradual  change  of  temperature.  A 
comparison  of  fossil  animals  with  those  now  existing,  leads  to  a 
similar  result  This  high  temperature  of  the  earth's  surface  du- 
ring the  earlier  stages  of  its  physical  history,  is  attributed  by 
most  geologists  to  a  central  heat,^  which  difhised  itself  through- 

*  A  ddferent  Iheory  io  regard  to  the  ancient  high  temfierature  of  the  onrfh  has 
beeo  de?eloped  bjr  tlie  celebrated  Poiasoa    Startiog  vith  the  iact-*eetabliithed  be- 
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out  the  entire  mass.  That  the  interior  of  our  planet  is  in  a  state 
of  igneous  fluiditj,  or  has,  at  least,  an  extremely  high  tempera- 
ture, is  now  very  generalljr  admitted.  As  we  descend  firom  the 
surface  we  find  a  regular  increase  of  heat,  varying  indeed  for 
diiferent  localities,  partly  no  doubt,  on  account  of  the  different 
conducting  powers  of  the  rocks  which  constitute  the  crust,  but 
averaging  atx)ut  one  degree  for  every  fifty  feet*  This  has  been 
ascertained  from  a  great  variety  of  experiments  upon  rocks  and 
springs  in  mines,  and  upon  the  water  issuing  from  Artesian  wells. 
It  is  true,  the  depth  to  which  man  has  been  able  to  penetrate,  is 
comparatively  small ;  but  assuming  the  same  rate  of  increase  to 
continue,  it  has  been  calculated  that  the  point  at  which  all  known 
rocks  would  be  in  a  state  of  fusion  must  be  considerably  less 
than  one  hundred  miles  from  the  surface,  and  possibly  less  than 
fifty.  Beasons  are  not  wanting  for  regarding  this  molten  mass 
as  the  seat  of  present  volcanic  activity,!  as  well  as  the  source  of 
that  flrreat  upheaving  power  by  which  not  only  mountains,  but 
islands  and  continents  have  been  elevated. 

Geologists  are  generally  agreed  that  there  is  conclusive  evi- 
dence of  the  primitive  igneous  fluidity  of  the  unstratified  rocks  of 
the  earth's  crust.  Indeed  it  can  scarcely  be  doubted  that  the  solid- 
ification of  the  outer  portions  of  our  globe  was  a  mere  cooling 
by  radiation  from  the  surface.  "  There  is  no  small  reason,"  says 
Professor  Hitchcock,  ''  to  suppose  that  the  globe  underwent  nu- 
merous changes  previous  to  the  time  when  animals  were  placed 
upon  it ;  that^  in  fact,  the  time  was  when  the  whole  matter  of 

jond  doubt  by  modern  obsenrations — that  tlie  lolar  sysiem  haa  a  progrenire  mo- 
tion in  space,  he  supposes  that  in  the  sweep  of  its  mighty  orbit  it  has  ptused  through 
regions  of  rery  different  temperatures,  aoa  that  the  heat  of  former  periods^— the 
residuum  of  which  is  stiU  found  at  great  depths  beneath  the  surface— was  received 
ab  extra  while  in  a  portion  of  space  much  richer  in  stars,  and  baring  therefore  a  high- 
er temperature,  than  that  through  which  it  is  at  present  passing.  *'  The  physical 
doubts  which  hare  reasonably  been  entertained  against  this  extraordinary  cosmical 
view,  (which  attributes  to  the  regions  of  space  that  which  probably  is  more  depen- 
dent on  the  first  transition  of  matter  condensing  from  the  gaseo-fluid  into  the  solid 
atate,)  will  be  found  collected  in  PoggendorfiTs  AnnaUn,  bd.  xxzix,  £k  98—100* 
Humboldt's  Cosmos,  vol.  i.  p.  165. 

•  See  Proceedings  of  the  American  Association  for  the  Adrancement  Of  Scieoce, 
Tenth  Meeting,  Part  II.  p.  103. 

f  **  The  similarity  of  Uva,  wherever  found,  and  the  close  agreement  as  to  compo- 
sition and  physical  characters  of  the  basalt  of  andent  epochs  and  of  that  still  bunt- 
ing through  and  intersecting  the  walls  of  modem  volcanoes,  are  proofs  that  all  sudi 
eruptions  have  a  common  origin,  and  are  due,  as  well  as  the  accompanying  physical 
phenomena  of  earthquakes,  to  forces  acting  on  the  still  liquid  portion  of  the  earth.* 
Partlocl^i  Ru^meniary  Otology,  p.  7U. 

The  researches  of  Hopkins  and  Hennessy  have  led  to  different  results  m  regard  to 
the  thickness  of  the  earth's  crust  See  Trans,  of  the  Roy.  Soc  for  1SS9,  p.  861 ; 
for  1840,  p.  193 ;  for  1842,  p.  48 ;  for  1861,  Part  II,  p.  495.  Also,  thh  Journal 
for  March,  1852,  p.  271,  and  for  May,  1858,  p.  126.  For  "some  suggestions  in 
EzpUmation  of  the  primitive  Incandescent  condition  of  the  Earth  and  the  other 
Planets,"  sea  Monthly  Notices  of  the  Boy.  Astro.  Soc  for  January  IScfa,  1864. 
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the  earth  was  in  a  melted  and  not  improbably  also  in  a  gaseous 
state."*  All  this,'  it  will  be  perceived,  is  in  striking  accordance 
with  the  Nebular  Hypothesis. 

4.  Whatever  may  be  the  nature  of  the  elevating  force,  it  is  not 
confined  to  our  globe.  The  lunar  and  planetary  mountains  afford 
evidence  of  its  action  in  the  other  members  of  our  system — a 
&ct  which  seems  indicative  of  their  common  origin. 

6.  The  spheroidal  figure  of  the  planets  points  to  a  great  and 
significant  fact  in  regard  to  their  primitive  constitution — the  fact 
that  they  have  all,  at  former  epochs  in  their  history,  been  in  a 
liquid,  if  not  in  a  gaseous  state.  That  the  polar  flattening  of  the 
earth  is  not  conclusive  evidence  of  its  primitive  fluidity,  has  been 
affirmed,  we  are  aware,  by  more  than  one  writer  of  scientific  emi- 
nence. If  we  suppose  our  planet  to  have  been  originally  solid 
and  perfectly  spherical — ^its  surface  being  entirely  covered  with 
water — the  effect  of  its  axial  revolution  would  be  the  accumula- 
tion of  water  in  the  equatorial  region,  and  a  consequent  reces- 
sion from  the  poles.  Sir  John  Herschel  remarks,f  that  the  grad- 
ual abrasion  of  these  polar  continents  and  their  slow  deposition 
in  the  deep  equatorial  ocean  would  eventually  reduce  the  solid 
earth  itself  to  the  form  of  an  oblate  spheroid.  Recently,  how- 
ever, H.  Hennessy,  an  eminent  mathematician,  has  subjected 
this  hypothesis  to  the  best  of  scientific  scrutiny. .  The  learned 
and  original  researches  of  this  gentleman  have  shown  that  the 
ultimate  ellipticity,  in  case  the  earth  were  at  first  a  solid  sphere, 
as  supposed  oy  Herschel,  would  be  j^jj  while  that  found  oy  ac- 
tual measurement  is  ^^^^  to  -sW-vsj-i  The  theorv  of  primitive 
fluidity  may  therefore  be  regarded  as  fully  established.  It  is 
worthy  of  remark  that  the  oblateness  of  Mars  is  much  greater 
than  would  have  resulted  from  its  observed  velocity  of  rotation, 
supposing  the  planet  to  have  been  originally  fluid,  homogeneous, 
and  of  spherical  form.  How  is  this  anomaly  to  be  accounted 
for  ?  On  the  nebular  hypothesis  we  have  only  to  suppose  that 
in  the  process  of  transition  from  the  gaseous  to  the  liquid  and 
solid  form,  "  the  liquid  surface  of  some  planets  was  solidified 
before  they  could  assume  the  figure  appertaining  to  their  ve- 
locity of  rotation."^ 

6.  The  Nebular  Hypothesis  affords  the  most  probable  explan- 
ation of  the  phenomena  of  comets.  Laplace  supposed  these  bod- 
ies to  have  had  their  origin  in  portions  of  nebulous  matter  which 
had  been  left  about  the  points  of  equal  attraction  between  the 
sun  and  neighboring  stars — the  occasional  preponderance  of  the 
solar  influence  causing  portions  of  these  outstanding  nebulosities 
to  enter  our  system  from  different  quarters  of  the  heavens.  The 
orbits  of  such  bodies  would  be  very  eccentric,  and  might  have 

*  Religion  of  Geology,  p.  22.    f  Oailioes,  Arte  226,  227.    t  Mfidler,  p.  50,  this  yoL 
§  Humboldf  s  Cosmos,  roL  ir,  (Bohn's  Edition,)  p.  427. 
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any  degree  of  inclination  lo  the  plane  of  the  e<dipti&  Thfiir  mo- 
tion, moreover,  might  be  either  direct  or  retrograde.  TfauH  the 
great  characteristics  which  distinguish  the  memberaof  the  comet- 
arjr  fVom  those  of  the  planetary  system  are  neoeaaary  oonseqoen- 
ces  of  this  theory  of  their  origin. 

''  The  attraction  of  tho  planets,"  says  Laplace,  "  and  perhi^ 
also  the  resistance  of  the  ethereal  medium,  ought  to  change  aer- 
eral  oometary  orbits  into  ellipses,  of  which  the  greater  axes  are 
much  less  than  the  radius  oi  the  solar  activity.  It  is  probable 
that  such  a  change  was  produced  on  the  orbit  of  the  comet  of 
1759,  the  greater  axis  of  which  was  not  more  than  thirty-fire 
times  the  distance  of  the  sun  from  the  earth.  A  still  greater 
change  was  produced  in  the  orbits  of  the  comets  of  1770,  and  of 
1805."* 

7.  The  evidence  afforded  by  the  telesoc^  in  regard  to  the  pres- 
ent physical  constitution  of  the  difiEbrent  members  of  the  solar 
system  appears  to  be  confirmatory  of  the  nebular  hypothesia 
If  the  sun  and  planets  have  condensed  fix>m  a  gaseous  state,  the 
former,  not  only  on  account  of  the  comparative  reoentness  of  its 
formation,  but  especiallv  because  of  its  great  relative  raagoitude 
would  retain  an  intensely  high  temperature  for  an  indefinite  pe- 
riod after  the  planets  had  cooled  down.  The  present  heat,  there- 
fore^  of  the  central  orb^  and  the  existence  of  a  very  extensive  gaseous  en- 
velope^  together  with  the  various  phenomena  of  the  solar  spots^  wouid  r^ 
suit  as  consequences  from  the  theory  of  Laplace* 

Tlie  Moon. — Although  the  diameter  of  the  earth  is  nearly  four 
times  that  of  her  satellite,  the  mountain  elevations  of  the  latter 
are  nearly  equal  to  those  of  the  former.  The  cup-shaped  cavi- 
ties, which  cover  a  great  part  of  the  lunar  surface,  are  very  dif- 
ferent in  appearance  from  volcanoes  on  the  earth.  The  largest 
are  from  fifty  to  one  hundred  and  fifty  miles  in  diameter,  and 
some  are  from  three  to  four  miles  deep.  In  no  case,  however,  is 
there  any  decisive  evidence  of  present  volcanic  activity,  though 
doubtless  the  phenomena  justify  the  inference  that  at  some  re* 
mote  epoch  in  the  past  history  of  our  satellite,  its  cruet  has  beeu 
agitated  and  shattered  by  up-heaving  eruptive  forces,  compared 
with  which  the  similar  agencies  in  our  own  planet,  at  least  those 
in  operation  during  the  historical  period,  sink  into  insignificance. 

In  contemplating  these  striking  characteristics  of  the  moon's 
surface — the  traces  of  ancient  igneous  activity  over  the  whole 
visible  hemisphere,  and  the  apparent  absence  of  organization — 
it  is  natural  to  inquire — what  is  their  physical  import?  If  our 
satellite,  in  accordance  with  the  nebular  hypothesis,  has  solidified 
firom  a  gaseous  state,  the  earth  having  also  undergone  the  same 
process,  the  latter,  on  account  of  its  superior  magnitude,  would 
require  a  much  longer  period  than  the  former  to  cool  down  firom 

*  System  of  the  World,  HarU'a  tVanslatioo,  toL  ii^  jk  tM. 


Digitized  by 


Google 


Frof,  D.  Kirkwood  on  the  Nebular  Hypothesis.        169 

a  condition  of  igneous  fluidity.  The  moon  may  therefore  be  far- 
ther advanced  in  its  physical  history  than  the  earth.  On  this 
subject  Mr.  Nasmyth,  of  Manchester,  England,  who  has  devo- 
ted much  time  and  attention  to  observations  on  the  lunar  surface, 
remarks  as  follows: — **  Having  in  my  travels,  seen  the  actual  re- 
sults of  volcanic  action,  extinct  and  active,  I  think  I  can  com- 
prehend what  I  observe  on  the  moon,  and  trace  the  analogy 
where  it  is  applicable.  *  *  *  I  may  express^one  of  mv  most 
definite  and  strong  convictions  in  a  few  words,  namely,  inai  I  do 
not  believe  there  is  one  of  the  countless  thousands  oj  volcanoes^  whose 
craters  bespatter  tlie  lunar  surface^  in  action,  or  which  has  been  in  ac- 
tion^ for  thousands  of  ages  pa^st  I  am  vain  enough  to  think  I 
have  got  the  right  view  of  the  true  nature  of  volcanic  action  ;  a 
view  which  close  observation  of  the  phenomenon,  in  all  its  pha- 
ses, has  impressed  on  me;  namely,  Viat  volcanic  action  is  an  expir- 
ing phenomenon^  having  for  its  cause  and  source  great  cosmical 
principles,  quite  independent  from  any  mere  chemical  action ; 
and,  in  that  view,  I  consider  molten  lava,  and  the  heat  of  vol- 
canic action,  to  be  nothing  less  than  the  residue  of  that  igneous 
state  through  which  all  the  planets  have  passed,  in  their  cosmical 
history,  from  the  earliest  moment  of  their  creation  to  the  pre- 
sent time.  And,  in  this  view,  if  our  globe  be  permitted  to  exist, 
in  its  present  condition,  for  ages  to  come,  volcanic  action,  as  an 
active  phenomenon  will  dwindle  away,  and  finally  cease  to  ex- 
ist^— the  solid  crust  of  the  earth  so  increasing  in  thickness  as  to 
prevent  the  issue  of  any  of  the  yet  remaining  molten  matter 
from  its  interior. 

"  The  moon,  from  its  small  mass,  and  proportionally  great  sur- 
fece,  must  have  cooled  down  much  more  rapidly  than  the  earth; 
and  all  have  been  dead,  tranquil  and  silent,  for  countless  ages, 
ere  we  had  passed  over  our  rampant  volcanic  era,  of  which  our 
most  tremendous  modern  volcanoes  are  but  mole-hills  in  com- 
parison." 

Jupiter  and  Saturn. — What  indications  do  the  belts  of  Jupiter 
and  Saturn  afford  in  regard  to  the  present  physical  condition  of 
these  planets  ?  When  our  own  planet  was  in  a  molten  state, 
where  was  the  water  which  now  constitutes  our  oceans  ?  It  must 
Becessarily  have  existed  in  the  form  of  vapor,  entirely  surround- 
ing the  earth,  and  at  a  considerable  distance  from  it.  Nor  could 
this  water  descend  to,  and  remain  permanently  upon  the  surface, 
until  long  after  the  solidification  of  the  crust  bv  cooling.  Dur- 
ing this  "  pre-oceanic"  period,  our  globe,  it  is  litely,  would  have 
appeared  to  a  distant  spectator,  very  much  as  Jupiter  and  Saturn 
with  their  cloudy  belts  now  appear  to  us.  Now  it  has  been  justly 
remarked,  that  "  the  length  of  time  which  would  be  required 
for  such  enormous  planets  as  Jupiter  and  Saturn  to  cool  down 
from  their  original  molten  and  incandescent  condition  to  such  a 

AX.  JOUR.  aCL-^ECOND  SERIES,  Vol.  XXX,  Ma  89.-  SEPT.,  1660. 
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temperature  as  would  be  fitted  to  permit  their  oceanic  matter 
permanentij  to  descend  and  remain  upon  the  surface,  would  be 
vastly  longer  ilian  in  the  case  of  such  a  comparatively  small  planet  as 
iheeartli:' 

Thus,  in  accordance  with  the  nebular  hypothesis,  it  would 
seem  that  Jupiter  and  Saturn,  on  account  of  their  vast  dimen- 
sions, still  retain  so  much  of  their  primitive  heat  as  to  produce 
the  vaporous  enyelopes  by  which  they  are  surrounded. 

Variable  /Stars, — The  well-known  phenomena  of  variable  stars, 
the  explanation  of  which  has  greatly  perplexed  astronomers,  is 
ingeniously  accounted  for,  according  to  tne  nebular  hypothesis^ 
by  Mr.  A.  D.  Wackerburth,  as  follows :  **  Suppose  a  nebula 
fiuch  as  that  from  which  the  earth,  sun,  and  planets,  are  suppos- 
ed to  have  arisen,  existing  in  space,  such  a  nebula  would  proba- 
bly be  composed  of  elements  more  or  less  the  same  as  those 
whereof  our  own  planet  is  formed.*  Some,  indeed,  of  the  lat- 
ter we  might  suppose  wanting,  and  others  present  which  we 
possess  not  here;  but  on  the  whole,  let  us  suppose  that  the 
chief  elements  of  the  earth  are  found  in  our  nebula,  which 
would  thus  form  an  immense  spheroid  of  nebulous  matter  re- 
volving round  its  own  minor  axis ;  or  rather,  if  that  matter  were 
not  quite  homogeneously  distributed,  on  an  axis  passing  through 
its  centre  of  gravity.  We  may  suppose  or  not  as  we  please,  that 
this  nebula  has  a  nucleus,  as  many  nebula  appear  to  have,  and 
many  not  to  have,  any  such  portion ;  but  in  the  former  case  we 
must  suppose  some  little  difierence  in  the  constitution  of  the  par- 
ticles towards  the  centre,  or  position  of  the  said  nucleus.  Our 
nebula,  thus  composed,  may  wander  a  longer  or  shorter  period 
in  space  peacefully  ;  but  now  let  us  suppose  a  disturbance  such 
as  that  which  broke  up  the  nebulosity  oi  the  mass  which  forms 
the  planetary  system,  and  condensed  it  into  separate  globes.  Such 
disturbance  might  come  from  without  or  from  within  ;  there  are 
forces  in  nature  to  account  for  either.  We  have  supposed  all  or 
many  of  the  elements  present ;  but  in  a  nebulous  form  they 
would  be  in  a  finely  divided  state,  and  many  of  them,  perhaps 
all  the  baser  metals,  have  such  affinity  to  oxygen,  as  when  m 
that  state,  to  take  fire  on  coming  in  contact  therewith  ;  so  that 
any  cause,  which  would  bring  them  and  the  oxygen  into  contact, 
would  cause  fearful  explosions,  and  set  the  whole  nebula  in 

♦  It  is  a  renaarkable  fact  that  no  new  elements  have  been  found  in  meteoric 
Btonea,  which  are  now  regranled  as  planetary  butilea.  "  I  would  ask,"  says  Hum- 
boldt, **  why  the  elementary  aubitaoce^  which  oonipoM  one  K^oup  of  oojtnucal  bud- 
ies,  or  one  planetary  sy^item,  may  not  in  a  great  me»isure  be  identical  f  Why  Bhould 
we  not  adiipt  this  view,  smce  we  mny  oonjecture  that  thw«e  planetary  bmiics.  like 
all  the  larjrer  or  amaller  ag^hmierated  mnftses  revolving  round  the  nun,  have  been 
thrown  off  froia  the  one*  far  more  expanded  solar  atmo;(phere.  and  been  formed 
from  vaporous  rin^a  describing  their  orbits  round  the  central  b*>dy  V*  (Cosm<«.  vol. 
i,  p.  120.)  Mr.  Wackerbarth  extends  thia  hypothesis  in  regard  to  the  identity  of  the 
elementary  Bubatances  to  stellar  ty^temt. 
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ignition,  condensing  it  into  burning  masses,  each  by  the  violent 
explosions  casting  out  smaller  fused  and  burning  masses  into 
space,  to  revolve  as  burning  globes  around  itself,  or  the  centre  of 
gravity  of  the  whole.  But  what  would  be  the  condition  of  one 
of  these  fused  and  blazing  masses  ?  Hydrogen  is  present  as  well 
as  oxygen ;  and  ignition  must  therefore  immediately  cause  the 
production  of  water.  An  ocean  is  thus  poured  down  on  the  in- 
candescent globe,  to  be  cast  up  again  as  steam  into  a  damp  at- 
mosphere formed  by  the  nitrogen  and  the  watery  vapor.  Here 
it  cools,  and  is  aguin  poured  down  in  torrents  on  tne  glowing 
mass ;  and  this  process  must  continue  until  the  globe  has  suf- 
ficiently cooled  for  the  water  to  be  able  to  rest  upon  its  surface. 
Now,  I  imagine  that  the  appearance  of  a  globe  in  such  a  state 
viewed  at  a  stellar  distance,  must  be  variable ;  that  when  the 
water  is,  in  the  form  of  steam,  driven  up  into  the  atmosphere,  the 
burning  ma?s  must  glow  with  greater  orilliancy  j  but  when,  the 
steam  condensing,  a  boiling  ocean  is  poured  upon  it,  the  violence 
of  the  conflagration  must  for  a  time  abate,  and  thus  the  object 
assume  a  less  brilliant  appearance,  until  the  fire  has  succeeded  in 
reconverting  the  water  into  steam,  and  driving  it  up  again  into 
the  atmosphere. 

"Another  circumstance  may  be  mentioned  as  possible,  name- 
ly, some  bodies  may  be  at  present  in  some  part»  extinct;  while 
other  parts  of  them  are  yet  fused  and  burning.  Would  not  the 
revolution  of  such  a  body  present  the  phenomeua  of  a  variable 
star?"* 

8.  The  Satellites, — ^It  is  a  remarkable  coincidence  in  regard  to 
the  motions  of  the  moon  that  her  rotation  is  completed  in  a  period 
precisely  equal  to  that  of  her  orbital  revolution.  The  same  is 
true  of  Jupiter's  satellites,  at  least  some  of  Saturn's,  and  prob- 
ably, indeed,  of  all  secondaries.  Such  coincidences  are  not  to 
be  ascribed  to  chance.  Either,  therefore,  we  must  regard  them 
as  ultimate  facU,  or  refer  them  to  the  operation  of  those  primi- 
tive natural  forces  by  which  other  phenomena  of  the  heavenly 
bodies  were  produced.  Few  correct  thinkers,  we  presume,  would 
be  inclined  to  adopt  the  former  alternative.  "The  craving  of 
the  philosophic  mind  is  for  explanation^  t.  e.,  for  the  breaking  np 
of  complex  phenomena  into  familiar  sequences,  or  equally  famil- 
iar transitional  changes,  or  contemporary  manifestations. "f  There 
can  be  no  doubt  that  the  equality  in  question  is  due  to  the  ope- 
ration of  known  physi(ml  forces.  Sir  Isaac  Newton's  explana- 
tion,:}: it  is  well-known,  assumes  the  original  fluidity  of  the  satel- 
lites. The  attraction  of  the  earth  on  the  primitive  fluid  mass  of 
the  moon  would  produce  an  elongation  of  the  hemisphere  in  the 

•  Monthly  Notices  of  the  Roy.  Astr.  Soc  for  May  9th,  1856. 

f  Edinburgh  Reyiew,  No.  175.  %  Pr>ncipia>  B.  iii,  Prop,  xzxvii,  Cor. 
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direction  of  the  primary.  The  force  of  gravity  of  this  tidal  ele- 
vation would  maintain  the  greatest  axis  in  the  direction  of  the 
attracting  body,  thus  producing  the  observed  coincidence.  The 
same  applies  to  the  other  secondary  planets. 

This  equality,  we  believe,  is  best  explained  by  the  nebular  hy- 

Eothesis.  Newton's  explanation  pre-supposes  the  two  motions  to 
ave  been  originally  so  adjusted  as  to  aiffer  very  lillle  from  exact 
coincidence.  But  if  the  moon  once  existed  in  a  state  of  vapor,  its 
volume  was  much  greater  than  at  present,  and  the  gravity  of  par- 
ticles at  its  surface  proportionally  less ;  while  from  the  fact  of  tneir 
gaseous  condition  tney  would  yield  with  the  greatest  facility  to 
any  force  impressed  upon  them.  The  equality  between  the 
two  motions  might  thus  become  established  long  before  our  satel- 
lite had  contracted  to  its  present  dimensions. 

But  whj^,  it  may  be  asked,  should  this  isochronism  obtain  uni- 
versally in  the  subordinate  systems,  while  there  is  not  the 
least  approximation  to  it  in  the  case  of  any  primary  planet  ?  It 
has  been  suggested  that  "  the  integrity  of  the  motions  of  the 
ring,  when  it  resulted  in  satellites,  may  have  arisen  from  the  com- 
parative maturity  of  the  system — then  approaching  the  close 
of  the  first  epoch  in  its  history."*  Without  entering  here  into 
any  discussion  of  this  question,  we  may  remark  that  in  the 
case  of  the  secondary  planets,  the  epoch  of  solidification  tvoiUd  evi- 
dently be  reached,  and  consequently  the  acceleration  of  the  rotary  velo- 
city arrested,  at  a  comparatively  early  period  of  their  existence, 
"  The  motions  of  the  three  first  satellites  of  Jupiter  present  a 
phenomenon  still  more  extraordinary  than  the  preceding;  which 
consists  in  this,  that  the  mean  longitude  of  the  first,  minus  three 
times  that  of  the  second,  plus  twice  that  of  the  third,  is  con- 
stantly equal  to  two  right  angles.  There  is  the  ratio  of  infinity  to 
one,  that  this  equality  is  not  the  effect  of  chance.  But  in  order 
to  produce  it,  it  is  sufficient,  if  at  the  commencement,  the  mean 
motions  of  these  three  bodies  approached  very  near  to  the  rela- 
tion which  renders  the  mean  motion  of  the  first,  minus  three 
times  that  of  the  second,  plus  twice  that  of  the  third,  equal  to 
nothing.  Then  their  mutual  attraction,  rendered  this  ratio  rig- 
orously exact,  and  it  has  moreover  made  the  mean  longitude  of 
the  first,  minus  three  times  that  of  the  second,  plus  twice  that  of 
the  third,  equal  to  a  semi-circumference.  At  the  same  time,  it 
gave  rise  to  a  periodic  inequality,  which  depends  on  the  small 
quantity,  by  which  the  mean  motions  originally  deviated  from 
tne  relation  which  we  have  just  announced.  Notwithstanding 
all  the  care  Delambre  took  in  his  observations,  he  could  not  re- 
cognize this  inequality,  which,  while  it  evinces  its  extreme  small- 
ness,  also  indicates,  with  a  high  degree  of  probability,  the  exist- 
ence of  a  cause  which  makes  it  disappear.    In  our  hypothesis, 

•  Dr.  NicboL 
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the  satellites  of  Jupiter,  immediately  after  their  formation,  did 
not  move  in  a  perfect  vacuum ;  the  less  condensible  molecules 
of  the  primitive  atmospheres  of  the  sun  and  planet  would  then 
constitute  a  rare  medium,  the  resistance  of  which  being  different 
for  each  of  the  stars,  might  make  the  mean  motions  to  approach 
by  degrees  to  the  ratio  in  question ;  and  when  these  movements 
had  thus  attained  the  conditions  requisite,  in  order  that  the  mu- 
tual attraction  of  the  three  satellites  might  render  the  relation 
accurately  true,  it  perpetually  diminished  the  inequality  which 
this  relation  originated,  and  eventually  rendered  it  insensible. 
We  cannot  better  illustrate  these  eflFects  than  by  comparing  them 
to  the  motion  of  a  pendulum,  which,  actuated  by  a  great  veloci- 
ty, moves  in  a  medium,  the  resistance  of  which  is  inconsiderable. 
It  will  first  describe  a  ^reat  number  of  circumferences;  but  at 
length,  its  motion  of  circulation  perpetually  decreasing,  it  will 
be  converted  into  an  oscillatory  motion,  which  itself  diminishing 
more  and  more,  by  the  resistance  of  the  medium,  will  eventually 
be  totally  destroyed,  and  then  the  pendulum,  having  attained 
a  state  of  repose,  will  remain  at  rest  forever."* 

9.  The  Asteroids, — Our  data  perhaps  may  not  yet  be  suflScient 
to  afford  a  satisfactory  explanation  ot  the  phenomena  of  the  as- 
teroids. The  question,  however,  in  regard  to  their  origin,  and 
the  bearing  of  this  inquiry  on  the  cosmogony  of  our  system,  are 
subjects  of  more  than  ordinary  interest.  The  following  facts  ap- 
pear to  indicate  the  most  plausible  theory  of  their  origin  : — 

(1.)  These  bodies  occupy  a  chaam — observed  before  their  dis- 
covery— ^in  the  order  of  tne  planetary  distances ;  an  order  which 
indicated  the  existence  of  a  s^ngk  planet  YfhsTQ  fifty-eight  have  al- 
ready been  detected. 

(2.)  The  members  of  the  group  are  characterized  by  certain 
peculiarities  which  are  doubtless  indicative  of  an  intimate  mu- 
tual relationship.  They  are  extremely  diminutive  in  size ;  the  vol- 
ume of  the  largest  probably  not  exceeding  the  ten-thousandth 
part  of  that  of  the  earth.  The  eccentricities  and  inclinations  of 
their  orbits  are  generally  much  greater  than  those  of  the  other 
planets.  Their  orbits  interlace.  "  The  strongest  evidence,"  says 
I)' Arrest,  "  of  the  intimate  connection  of  the  whole  group  of 
small  planets  appears  to  be,  that  if  the  orbits  are  supposed  to  be 
represented  materially  as  hoops,  they  all  hang  together  in  such 
a  manner  that  the  entire  group  maj  be  suspended  by  any  given 
one."  The  occasional  rapid  variation  in  the  apparent  magnitude 
of  several  members  of  the  group— changes  not  attributable  to 
variations  of  distance — would  seem  to  indicate  some  peculiarity 
in  their  physical  constitution. 

(8.)  The  asteroids  already  discovered  amount  to  one  for  about 
every  six  degrees  of  longitude.    Their  number  appears  to  in- 

*  Htfte's  Translation  of  Laplace*8  Sjatem  of  the  World,  yoL  ii,  p.  867. 
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crease  with  the  decrease  of  their  apparent  magnitude.  In  all  prob- 
ability hundreds  of  these  bodies  will  have  been  discovered  by 
the  close  of  the  present  century  ;  and  the  existence  of  immense 
numbers  too  small  to  be  detected,  cannot  reasonably  be  doubted. 
In  fact,  the  zone  is  even  yet  almost  entitled  to  the  appellation  of 
a  primary  planetary  ring, 

(4.)  Should  the  rings  of  Saturn,  (now  regarded  by  some  as- 
tronomers, as  fluid,)  from  any  cause  whatever  become  separated 
into  parts,  and  collect  about  distinct  nuclei,  a  ring  of  secondary 
asteroitls  would  be  formed,  analogous  to  the  zone  between  Mara 
and  Jupiter. 

(5;)  It  has  been  affirmed  by  an  eminent  astronomer  that  the 
rings  of  Saturn  are  sustained  by  the  direct  action  of  the  satel- 
lites; that  no  other  planet  of  the  system  has  such  an  arrange- 
ment of  secondaries  as  to  secure  the  stability  of  a  ring;  and  that 
the  only  place  in  the  solar  system  where  a  primary  ring  would 
be  long  sustained,  is  the  region  occupied  by  the  small  planets. 

(6.)  The  amount  of  perturbation  in  this  point  of  the  system  is 
extraordinary  in  consequence  of  its  proximity  to  the  enormous 
mass  of  Jupiter. 

Now  according  to  the  nebular  hypothesis  each  of  the  principal 
planets  originally  existed  as  a  gaseous  ring.  The  observed  order 
would  require  such  an  annulus  between  Mars  and  Jupiter,  and 
this  is  the  precise  situation  in  which  a  ring  would  be  tne  longest 
sustained  by  the  exterior  planets.  Upon  the  breaking  up  of  the 
ring,  however,  a  zone  of  small  .planets  would  naturally  be  formed 
unless  some  one  portion  of  the  vaporous  mass  should  have  a  pre- 
ponderating influence  so  as  ultimately  to  absorb  all  the  rest.  In 
short,  it  is  believed  that  the  nebular  hypothesis  will  explain  the 
various  phenomena  of  these  bodies,  which  without  it  seem  inex- 
plicable. 

10.  The  Zodiacal  Light — Cassini  regarded  the  zodiacal  light 
as  produced  by  an  innumerable  multitude  of  small  planetary 
boaies  revolving  in  a  ring  about  the  sun.  This  hypothesis  was 
generally  accepted  until  1855,  when  another  was  proposed  by 
the  Rev.  George  Jones,  of  the  United  States  Navy.  Mr.  Jones 
thinks  his  own  observations  of  the  phenomena  wholly  incompa- 
tible with  the  hypothesis  of  a  nebulous  ring  wiUi  Uiesun  for  its 
centre^  and  also  with  that  of  a  nebulous  planetary  body  revolving 
round  the  sun.  He  is  led,  therefore,  to  the  alternative  of  a  nAtir 
lous  ring  round  the  earthy  interior  to  the  moori^s  orbit.  This  theory 
has  been  favorably  received  by  the  astronomers  of  our  country. 
Objections  of  some  weight,  however,  have  been  urged  against 
it  by  Pres.  F.  A.  P.  Barnard,*  of  the  University  of  Mississippi, 
and  it  will  not  perhaps  be  generally  adopted  without  further 
conflrmation.     But  it  is  generally  admitted  by  the  advocates 

*  Thii  JottiDAl  for  Mavch,  1866. 
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of  each  hypothesis  that  the  appearance  is  produced  by  a  conttnu" 
OU3  zone  (^infinitesimal  asteroids.  ]Now  it  the  abandoned  rings 
of  either  the  solar  or  the  primitive  terrea^naZ  atmosphere  contain- 
ed any  matter  of  too  volatile  a  nature  to  coalesce  in  the  forma- 
tion of  solid  planetary  bodies,  such  molecules  ought  to  exhibit 
the  appearance  of  a  flattened  ring,  of  a  vapory  or  nebulous  form, 
like  that  actually  presented  by  the  zodiacal  light.  Whether  we 
regard  it,  therefore,  as  a  primary  or  secondary  ring,  the  theory 
of  Laplace  affords  the  most  plausible  explanation  of  its  origin. 

11.  The  Rotations  of  the  Planets. — Is  there  or  is  there  not  any 
bond  of  union  between  the  periods  of  rotation  of  the  different 
members  of  our  system  ?  That  these  rotations  should  be  mere 
isolated  facts,  independent  of  all  order  and  relationship,  seems, 
to  say  the  least,  extremely  improbable.  Even  in  the  process  of 
crystallization  the  atoms  of  matter  arrange  themselves  in  regu- 
lar mathematical  forms ;  the  chemical  combination  of  elements 
occurs  only  in  definite  proportions ;  the  orbital  motions  ol  the 
planets  are  governed  by  invariable  laws;  in  short,  order  and 
harmony  appear  to  characterize  all  the  operations  of  nature 
around  us,  or  in  the  language  of  an  ancient  philosopher,  **  God 
geometrizes."  Is  there  any  probability  that  we  have  an  excep- 
tion to  this  general  prevalence  of  law,  in  the  rotations  of  tne 
heavenly  bodies  ? 

The  first  attempt,  it  is  believed,  to  develop  a  connection  be- 
tween these  apparently  independent  elements,  was  undertaken 
by  the  writer  in  1839.  The  result  of  these  researches  was  the 
discovery  of  an  interesting  planetary  harmony,  which,  in  1849, 
was  communicated  to  the  American  Association  for  the  Ad- 
vancement of  Science.*  It  is  not  claimed  for  this  Analogy  that 
it  has  been  fully  established  as  a  physiciil  law.  It  appears,  how- 
ever, to  harmonize  too  closely  with  the  known  elements  of  the 
solar  system,  to  be  regarded  as  merely  an  accidental  coincidence. 
Now  the  immediate  dependence  of  one  of  the  elements  of  this 
amJogy — viz.,  the  diameter  of  the  sphere  of  attraction — on  the 
nebular  hypothesis,  is  obvious.  It  is  evident  also  that  coinci- 
dence between  the  periods  of  rotation  and  revolution  is  a  neces- 
sary characteristic  of  planetary  rings  revolving  around  a  central 
mass,  and  that  on  the  transformation  of  a  ring  into  a  planet  the 
same  equality  would  obtain  when  the  diameter  of  the  latter  was 
equal  to  the  breadth  of  the  former.  Any  further  condensation, 
however,  would  increase  the  rotary  velocity,  and  thus  shorten  the 
period  of  axial  revolution.  Hence  the  ratio  of  the  angular  veloci* 
ty  ofrotaiion  to  that  of  orbital  revolution^  or  what  is  the  same  tiling ^ 
Ae  number  of  a  planeis  days  in  its  year^  vxmld  be  a  function  oftJie 
diameter  of  tiie  sphere  of  attraction. 

12.  The  distribution  of  the  satellites. — Another  interesting  con* 

*  See  Proceedings  of  the  Am.  Assoc,  for  1849,  p,  207. 
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sideration  may  here  be  suggested.  Planets  of  greater  magnitude 
and  having  greater  spheres  of  attraction  would  probably  throw 
off  the  greater  number  of  rings.  An  explanation  may  thus  be 
given  ol  the  striking  fact  in  the  constitution  of  the  solar  system, 
that  the  exterior  planets  have  numerous  satellites.  Saturn,  which 
has  the  greatest  sphere  of  attraction,  has  the  greatest  number  of 
satellites;  Uranus,  thp  next  in  order  in  this  respect^  has  the  next 
greatest  number ;  while  Jupiter,  which  is  the^  third  in  regard  to 
the  former,  is  third  also  in  the  latter.  Mars,  it  is  true,  has  a 
greater  sphere  of  attraction  than  the  earth ;  it  may  be  remarked, 
however,  that  owing  to  the  small  size  of  the  planet,  and  its 
proximity  to  Jupiter,  a  satellite  would  not  be  stable  unless  very 
near  the  primary. 

13.  Jiecapitulation — Simplicity  of  the  Nebular  Eypothesis. — 
When  the  qumber  and  variety  of  the  phenomena  explained  by 
the  nebular  hypothesis  are  duly  considered,  the  weight  of  evi- 
dence in  its  favor  must  be  admitted,  we  think,  by  every  unbiass- 
ed mind.  The  rotation  of  the  sun ;  the  unity  of  direction  of  the 
planetary  motions ;  ^e  approximate  coincidence  of  the  planes  in 
which  the  planets  move,  with  the  plane  of  the  solar  equator;  the 
general  agreement  between  the  direction  of  the  axial  and  orbital 
revolutions;  the  small  eccentricities  of  the  planetary  orbits; 
the  rings  of  Saturn;  the  central  heat  of  the  earth;  the  oblate 
form  and  primitive  fluidity  of  the  planets ;  the  origin  of  comets ; 
telescopic  revelations  in  regard  to  the  physical  constitution  of 
the  sun,  moon,  and  some  of  the  planets;  the  phenomena  of 
variable  stars ;  the  equality  between  the  periods  of  rotation  and 
orbital  revolution  of  the  satellites ;  the  extraordinary  phenomena 
presented  by  the  first  three  satellites  of  Jupiter  ;  the  zone  ofas- 
teroids  between  Mars  and  Jupiter;  the  zodiacal  light;  the  anal- 
ogy between  the  periods  of  rotation  of  the  primary  planets;  the 
distribution  of  the  satellites ; — all,  as  we  have  seen,  are  account- 
ed for  by  the  nebular  cosmogony,  while  for  many  of  them  at 
least,  no  other  explanation  has  ever  been  offered.  Adopting  this 
hypothesis,  all  the  motions  of  the  solar  system  are  derived  from 
a  single  impulse  communicated  by  the  Creator  to  the  primitive 
nebula:  rejecting  it,  each  motion  of  every  member  demands  the 
separate  operation  of  his  power.  Now,  *'  if  there  be  two  modes 
of  explaining  any  phenomenon  of  nature,  then,  ccsteris  paribus, 
that  is  the  most  probable  which  is  the  most  simple.  For  by 
what  we  observe  in  the  creation  around,  we  are  forced  upon  the 
conviction  that  the  Almighty  acts  in  this  respect  with  that  econo- 
my of  creative  energy,  whicn,  although  infinitely  more  perfect 
in  its  degree,  has  nevertheless  its  visible  type  in  that  husbandry 
of  our  resources,  that  disposition  to  economy  in  cmr  efforts,  which 
impels  us  always  to  avail  ourselves  of  the  simplest  possible  means 
of  effecting  all  that  we  wish  to  do. 
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"  Thus,  when  in  reasoning  npon  any  hypothesis,  we  are  forced 
back  upon  secondary  causes,  it  is  sound  philosophy  to  judge  of 
the  probability  of  that  hypothesis,  accoraing  to  the  simplicity  or 
complication  of  the  causes  to  which  we  are  thus  compelled  ulti- 
mately to  refer  it.  If,  for  instance,  there  be  two  hypotheses,  by 
one  of  which  we  shall  be  compelled  to  fall  back  upon  a  double 
operation  of  the  hand  of  the  Almighty,  whereas  the  other  re- 
solves  it  into  a  single  effort  of  his  will,  then  is  the  latter  hypothe- 
sis, according  to  the  analogy  of  nature,  more  probable  tnan  the 
former,  and  that  infinitely." 

Objections  to  the  NiAular  Hypothesis. 

1.  The  Satellites  of  Uranus. — It  has  been  objected  to  the  ne- 
bular hypothesis  that  it  cannot  be  reconciled  with  the  retrograde 
motion  of  the  satellites  of  Uranus.  We  reply  that  in  every  in- 
stance, so  far  as  we  know,  the  motions  of  secondary  planets  are 
performed  in  planes  nearly  prpendicular  to  the  axis  of  the  pri- 
mary, but  that  in  no  case,  with  the  single  exception  of  Jupiter, 
is  the  axis  of  a  primary  planet  nearly  perpendicular  to  the  plane 
of  its  own  orbit.  The  earth's  axis  is  inclined  more  than  twenty- 
three  degrees ;  that  of  Mars,  as  well  as  that  of  Saturn,  nearly 
thirty  ;  while  that  of  Venus,  if  we  may  rely  on  the  observations 
of  Schroeter,  is  inclined  more  than  seventy  degrees.  Now  if  this 
amount  of  inclination  does  not  invalidate  the  hypothesis  in  ques- 
tion, ought  the  greater  one  of  one  hundred  degrees — which  gives 
the  satellites  of  Uranus  their  backward  motion — to  be  regarded 
as  wholly  inconsistent  with  it?  These  inclinations,  ns  well  as 
the  slight  eccentricities  of  the  orbits,  and  their  deviations  from 
the  plane  of  the  sun's  equator,  may  be  ascribed  partly  to  irregu- 
larities in  the  den.sity  and  temperature  of  the  planets  in  a  state 
of  vapor,  and  to  the  operation  of  molecular  forces  during  the 
process  of  condensation.  The  following  suggestion  of  Laplace 
is  also  worthy  of  note : — "  If  any  comets  have  penetrated  the 
atmospheres  of  the  sun  and  planets  at  their  formation,  they  must 
have  aescribed  spirals,  and  consequently  fallen  on  the  bodies, 
and  in  consequence  of  their  fall,  caused  the  planes  of  the  orbits 
and  of  the  equators  of  the  planets  to  deviate  from  the  plane  of 
the  solar  equator."*  "  The  probabilities  of  the  case,"  says  Pro- 
fessor Nichol,  *' certainly  favor  the  idea,  that  it  [the  anomalous 
motion  of  the  Uranian  satellites]  is  a  disturbctnce,  an  interference 
with  the  order  of  the  system,  by  BOiae  foreign  law  or  occurrence."t 

But  while  the  hypothesis  requires  in  general  that  the  direction 
of  the  planetary  rotations,  as  well  as  that  of  the  orbital  motions 
of  their  satellites,  should  be  the  same  as  that  of  their  revolution 

•  SyRtem  of  the  World*  Hnrte's  TrAnsdntinn,  val.  ii,  pw  854. 
f  Thoiurhta  on  rome  importnat  Points  AeUtinj^  to  the  System  of  the  World. 
First  American  EUiition.  p.  IM. 
ASC.  JOUR.  act-^EOONU  «BRIE8,  Vol.  XXH,  N9.  8&-SEPT.,  186a 
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round  the  sun,  an  opposite  direction  is  not,  as  some  have  suppo- 
sed, incompatible  with  it  Perhaps,  indeed,  it  is  not  more  improb- 
able than  a  permanent  ring,  like  that  of  Saturn,  or  a  zone  of 
small  planets  like  the  asteroids.  We  have  supposed  that  on  the 
breaking  up  of  a  nebulous  ring  its  matter  collected  into  several 
masses,  the  orbits  of  which  were  not  greatly  different,  and  that 
they  revolved  separately  during  an  indefinite  period,  but  ulti- 
mately united,  except  in  the  case  of  the  asteroids,  in  one  planet- 
ary body.  Those  primitive  masses,  owing  to  perturbationa,  Ac., 
would  meet  in  different  directions,  and  it  is  by  no  means  impos- 
sible that  the  circumstances  of  the  collision  and  coalescence  of 
the  nebulous  fragments  may  have  been  such  as  to  overcome 
the  natural  tendency  to  rotate  in  the  direction  of  the  orbital 
motion. 

Again :  the  form  of  the  primary  ring  may  have  influenced  the 
original  direction  of  the  planet's  rotation,  and  hence  that  of  its 
secondary  rings  and  the  resulting  satellites.  If  the  thickness  of 
a  ring  was  greatest  in  the  direction  at  right  angles  to  the  plane 
of  its  motion,  or  if  the  diameter  of  its  mass  when  it  first  assumed 
the  form  of  a  gaseous  planet,  was  greatest  in  that  direction, 
the  plane  of  rotation  would  probably,  for  obvious  reasons,  be  in- 
clined to  that  of  the  orbit ;  the  amount  of  inclination  depending 
upon  the  ratio  of  the  diameters.* 

2.  The  Revelations  of  Lord  Bosse^s  Telescope, — The  opponents  of 
the  nebular  hypothesis  afiirm  that  it  derived  its  chief  support 
fi-om  the  supposed  existence  of  irresolvable  nebulae ;  that  is,  of 
widely  diffused  vaporiform  matter  not  yet  aggregated  into  stars, 
but  slowly  undergoing  the  process  of  condensation.  Such,  until 
1846,  was  believed  to  be  the  constitution  of  a  large  proportion 
of  those  mysterious  objects.  The  great  nebula  in  Orion,  for  in- 
stance, was  thought  to  present  decided  indications  of  irresolva- 
bility.  Lord  Rosse's  telescope,  however,  has  shown  it  to  consist 
at  least  in  some  portions,  of  minute  stellar  points,  in  extremely 
close  proximity ;  in  the  language  of  Dr.  Kichol,  "  every  wisp, 
every  wrinkle,  is  verily  a  sand-heap  of  stars."  This  discovery 
has  been  considered  by  some  as  satisfactory  evidence  that  all  neb- 
ulae are  resolvable.  The  sublime  conception  of  Laplace,  it  has 
been  dogmatically  affirmed,  can  hereafter  be  regardeil  as  but  a 
"splendid  vision."  We  reply  that  the  principal  evidence  in 
favor  of  the  theory,  is  that  afforded  by  the  phenomena  of  the  so- 
lar system  itself,  and  that  this  would  not  be  in  the  least  invalida- 
ted should  every  nebula  within  the  reach  of  the  telescope  be  re- 
solved into  stars.  But  no  results  hitherto  obtained  justify  the 
conclusion  that  all  nebulas  are  composed  of  stars.  A  large  pro- 
portion remain  still  unresolved,  even  under  the  highest  power  of 

*  This  idea  has  also  been  suggested  hj  an  anonymoas  writer  in  the  Westminater 
Review. 
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the  '' ParaonstowD  Leviathan."  As  this,  boweverj  is  a  point 
much  insisted  on  by  the  opponents  of  the  nebular  csosmogony, 
we  shall  endeavor  to  place  it  in  its  proper  light. 

The  hypothesis  that  certain  nebulsa  consist  of  cosmical  vapor 
gradually  condensing  around  stellar  nuclei,  was  proposed  by  Sir 
William  Herschel ;  that  of  the  genesis  of  the  solar  system  from 
a  primitive  nebula  was  suggested  by  Laplace,  The  former  re- 
sulted from  a  critical  examination  of  the  nebulee  themselves;  the 
latter,  from  a  philosophical  discussion  of  the  phenomena  oftlie  so- 
lar  system.  Laplace,  it  is  true,  adopted  the  Herschelian  theory 
of  nebular  matter,  and  regarded  it  as  highly  favorable  to  his  own 
hypothesis.  Popular  writers  of  the  present  day,  however,  look 
upon  the  former  as  constituting  the  entire  ground  of  Laplace's 
speculations.  "  The  theory,"  says  a  distinguished  author,*  "  pro- 
ceeds on  the  assumption  of  the  existence  and  wide  diffusion  of  a 
nebulous  fluid."  Ihe  achievements  of  Lord  Kosse's  telescope 
are  accordingly  claimed  as  almost  decisive  evidence  against  La- 
place's cosmogony. 

Now  if  the  mere  fact  that  we  have  no  certain  knowledge  of 
the  present  existence,  of  nebular  vapor  warrants  the  inference 
that  the  primitive  condition  of  the  solar  system  was  not  gaseous, 
by  parity  of  reasoning  it  would  follow  that  unless  some  of  the 
members  of  the  solar  system  are  now  in  a  fluid  state,  our  own 
^lobe  has  always  been  solid.  But  ihe  form  of  the  earth  proves 
Its  ancient  fluiaity  ;  and  so,  in  like  manner,  various  phenomena 
of  the  planetary  system  indicate  a  primitive  nebular  state. 

When  it  is  remembered,  moreover,  that  the  analogy  of  the 
solar  system  is  decidedly  against  the  assumption  that  the  different 
appearances  of  the  stars  are  owing  to  a  gradatioi;^  of  distances ; 
that  portions  of  our  own  sideral  cluster,  the  milky-way,  Aajy^ 
never  been  resolved;  and-  that  while  Lord  Rosse's  telescope. has 
separated  particular  joarfe  of  some  nebulae  into  Stellar  points,  it. 
has  lefli  otner  parts  unresolved,  and  revealed  very  faint  nebulous 
ramifications  which  cannot  be  composed  of  stars,  unless  we. 
regard  the  components  as  extremely  minute,  the  nebular  hypo- 
thesis does  not  appear  to  have  been  materially  weakened  by 
Lord  Rosse's  discoveries.t 

Finally,  we  may  remark  that  comets  and  the  zodiacal  light 
demonstrate  the  existence  of  cosmical  vapor  similar  to  that  which 
the  theory  assumes. 

*  James  Buchanan,  D.D.,  LL.D. 

f  "  Regarding  the  nebitia  as  spherical  in  form,  and  not  as  vastly  long  Tistas  fore- 
shortenea  by  having  their  ends  turned  towards  the  eai^th — which  would  be  improbi^' 
ble,  seeing  tnere  are  two  of  them  cluse  together— the  brightness  of  objects  in  their 
Deiirer  portions  cannot  be  murh  exaggerated,  nor  those  in  its  remote,  mudi  enfefbled 
by  differenee  of  distance.  It  must,  therefore,  be  on  admitted  fact  that  Ftars  of  the 
•eyenth  and  eighth  magnitudes  and  irresolvable  nebulas  maj  coe^Eist  within  limits 
of  distance  comparatively  small,  and  that  all  inferences  in  regard  to  relative  dis- 
tance drawn  from  relative  roagmtudes  most  be  received  with  caution."— Bartlett'a 
Spherical  Aatrooomyi  p.  222. 


Digitized  by 


Google 


180        Prof,  D.  Kirkwood  on  the  Nebular  Hypothesis. 

8.  The  alleged  atheistic  tendency  ofOie  Nebular  Eypothesis. — The 
most  prominent  objection  to  the  nebular  hypothesis  is  its  alleged 
at/ieistic  tendency.  It  has  been  characterized  as  an  attempt  to  ex- 
clude God  from  his  own  universe,  by  substituting  no/MraZ  law  for 
his  direct  agency  in  the  work  of  creation.  The  force  of  this 
objection  must  evidently  depend  upon  the  question — What  are 
we  to  understand  by  the  "laws  of  nature?"  As  the  question  is 
one  in  regard  to  which  much  misapprehension  appears  to  have 
existed,  its  brief  consideration  may  not  be  out  of  place. 

In  the  nebular  theory,  the  process  of  condensation,  the  separ 
ration  of  rings  and  their  conversion  into  spheroids,  the  accelera- 
tion of  rotary  velocity,  solidifibation,  Ac,  are  supposed  to  have 
occurred  in  accordance  with  the  known  laws  of  gravitation,  cen- 
trifugal force,  cohesion,  and  chemical  combination.  The  hypo- 
thesis does  not  assume,  however,  that  these  laws  were  self-origin- 
ated and  independent  material  forces.  It  has  no  conflict  with 
Divine  revelation.  It  assumes  the  existence  of  chaotic  matter — 
has  nothing  to  do  with  its  origination.  Its  advocates  therefore 
can  consistently  grant  that  matter  was  created  by  a  Being  of 
infinite  power,  and  that  the  quantities  of  the  various  elements 
were  determined,  their  collocations  arranged,  and  their  respective 
properties  appointed  by  a  Being  of  infinite  wisdom,  iawe  of 
nature  are  formal  expressions  cf  the  ordinary  modes  in  which  the 
Divine  Ivill  is  manifested  in  natural  phenomena,  McCosh*  specifies 
three  different  senses  in  which  the  phrase  is  understood,  but  they 
are  all  embraced  in  the  preceding  definition.  "A  law  never 
acts;"  but  it  invariably  points  to  an  intelligent  agent  or  designer. 
Gravitation,  for  instance,  is  neither  an  essentially  inherent  prop- 
erty of  matter,  nor  an  absolute  cause  of  motion.  The  Newtonian 
law  by  which  it  is  expressed,  so  far  from  being  independent  of 
an  All-wise  and  Omnipotent  Author,  is  simply  the  rule  by  which 
the  Creator  governs  the  material  universe.  The  assertion  there- 
£>re  that  this  law  "  is  prpbably  the  only  efficient  principle  of  ^e 
creation  of  the  physical  wOrld,  as  it  is  of  its  pieserration,"f  is 
obvioQshr  absura. 

The  net  then  of  the  existence  of  a  hw^  necessarily  implies 
the  existence  of  a  law-giver;  hence  the  objection  which  we  nave 
stated  is  destitute  of  foundation.  It  must  follow  also  as  a  neces- 
sary consequence  that  the  nebular  hypothesis  is  utterly  tncom- 
patible  with  the  very  system  to  the  support  of  which  a  &Ise 
philosophy  has  attempted  to  pervert  it  Moreover,  if  the  power 
of  the  Deity  is  manifested  in  accordance  with  a  uniform  system — 
a  "  law  of  nature " — in  sustaining  and  governing  the  material 
universe,  why  should  it  be  regarded  as  derogating  from  his  per- 
fections to  suppose  the  same  power  to  have  been  exerted  m  a 
similar  way  in  the  process  of  its  formation  ? 

*  On  tlM  DivifM  GfoT«nimeiift»  E II,  efaapi  i,  mc  1. 
t  PooUoouUni 
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But  some  writers,  among  whom  we  may  mention  in  particular 
the  author  of  the  **  Vestiges,"  have  attempted  to  connect  the 
nebular  hypothesis  with  the  Lamarckian  theory  of  development. 
Each  of  these  hypotheses,  however,  is  complete  in  itself.  The 
arguments  which  lie  against  the  latter  have^no  logical  bearing 
whatever  against  the  former.  It  is  not  necessary  to  our  purpose 
therefore  to  discuss  the  Lamarckian  theory ;  this  has  been  ably 
done  by  Miller,  in  his  "Footprints  of  the  Creator;"  Buchanan,  in 
his  "  Modern  Atheism ;"  and  by  other  distinguished  writers  on 
both  sides  of  the  Atlantic.  We  have  no  hesitation,  however,  in 
affirming  that  its  complete  refutation  leaves  the  nebular  hypothe- 
sis untouched,  and  tnat  the  demonstration  of  the  latter  would 
afibrd  no  evidence  of  the  truth  of  the  former.  To  regard  them 
as  interlinked,  dependent,  and  essential  parts  of  a  great  atheistic 
scheme,  is  to  mistake  entirely  their  mutual  relationship. 

The  foregoing  are,  we  believe,  the  most  weighty  objections  that 
have  been  urged  against  the  nebular  hypothesis.  The  first,  or 
that  derived  from  the  retrograde  motions  of  the  satellites  of 
Uranus,  has  doubtless  the  greatest  force;  the  most  eminent 
astronomers,  however,  have  not  deemed  it  insuperable. 

But  if  we  admitj  in  general,  the  truth  of  the  nebular  hvpothe- 
sis,  the  question  still  remains  whether  the  special  form  of  it  pro- 
posed by  Laplace  is  that  which  obtained  in  the  formation  of  our 
system,  or  whether  certain  modifications  ought  not  to  be  admitted. 
Did  the  chaotic  matter,  for  instance,  advance  with  regularity 
through  all  the  stages  of  condensation,  or  were  its  contractions 
sudden  and  violent?  The  former  supposition,  which  is  that  of 
.Laplace,  has  been  generally  adopted  by  writers  on  the  subject; 
but  the  latter,  as  has  been  remarked  by  Professor  Nichol,  seems 
more  in  harmony  with  the  known  operations  of  nature  around 
us.  When  gases  pass  to  the  liquid  form  it  is  not  generally  by 
gradual  condensation:  on  the  other  hand,  such  changes  are 
characterized  by  rapid  and  energetic  action.  The  same  is  true, 
at  least  in  gome  caseSi  when  bodies  pass  from  a  liquid  to  a  solid 
state. 

It  will  be  seen,  we  think,  from  the  foregoing  discussion,  that 
the  confirmation  of  the  nebular  hypothesis  would  tend  to  reduce 
the  apparently  isolated  phenomena  of  the  solar  system  to  the 
domain  of  law,  and  show  that,  in  a  cosmical  point  of  view,  the 
material  world,  in  each  of  its  diversified  operations,  exhibits  a 
uni/ormty  of  action,  adapted  to  develop  our  intellectual  powers, 
and  direct  our  thoughts  to  the  great  First  Cause— the  ever- 
present,  all-sustaining  Governor  of  the  Universe. 

BloomiDgtoo,  IndiaDa,  184a 
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Abt.  XYI. —  On  a  new  Theory  of  Lights  proposed  6y  John  AniYft, 
M.A. ;  by  Oqdbn  N.  Eood,  Profeaaor  of  Chemifitrj  ia  Troy 

University. 

Several  months  ago,  when  attempting,  by  means  of  i^  revolv- 
ing disc,  to  measure  the  time  occupied  by  the  explosion  of  small 
charges  of  gunpowder,  the  following  observation  was  made: 
The  flame  of  a  burning-fluid  lamp  was  viewed  through  a  rotating 
disc  provided  with  four  radial  slits,  and  it  was  found  tliat  a  cer- 
tain  rapidity  of  rotation  caused  the  lower  part  of  the  flame  to 
assume  a  green  hue,  while  by  a  diminished  rate  the  whole  flame 
was  colored  deep  purplish  red ;  a  lower  rate  gave  a  violet  tint| 
alternating  with  pure  white. 

It  was  evident  that  these  appearances  depended  much  on  the 
state  of  the  eye,  for  they  often  could  be  perceived  only  after  it 
bad  become  a  little  fatigued  by  the  blinding  effect  consequent  on 
the  comparativelv  slow  succession  of  the  impressions  of  light; 
in  addition  to  this,  I  found  that  my  colleague.  Prof  Vincent, 
though  recognizing  the  green  tint,  was  unable  to  perceive  the 
red  hue,  with  whion  my  eyes  at  that  very  moment  were  dazzled. 

I  considered  these  appearances,  therefore,  as  svbjectivej  and  laid 
the  matter  aside  for  luture  experiment.  As,  however,  similar 
phenomena  have  been  observed  in  England,  and  have  been 
thought  to  have  not  only  an  objective  existence,  but  to  be  worthy 
materials  ou  which  to  build  a  new  theory  of  light,  it  may  not  w 
amiss  to  enter  into  a  slight  examination  of  their  nature. 

In  Mr.  Smith's  experiments,  of  which  I  have  been  able  to 
obtain  only  the  account  given  in  the  March  number  of  this 
Journal,  bright  white  light  is  allowed  to  act  on  the  eye  during  a 
certain  fraction  of  a  second ;  it  is  succeeded  by  shadow  or  dark- 
ness,  which  lasts  also  during  a  certain  short  interval  of  time^ 
when  the  operation  is  repeated  anew,  ice. 

This  pulsation  of  light  and  shade  the  author  effects  in  a  variety 
of  ways:  the  result  is  color — a  yellowish  green,  purple,  pink, 
&c.  Fechner,  to  whom  we  are  indebted  for  extensive  researches 
on  sight,  several  years  ago  observed  that  white  discs  having 
black  spiral  figures  painted  on  them,  when  set  i,, 

in  rotation  exhibited  colors  which  he  consid- 
ered subjective.* 

That  these  colors  are  really  subjective,  the 
following  simple  experiment  may  serve  toi 
Bhow:    A  blackened  disc  nine  inches  inj 
diameter,  was  cut  with  four  slits  of  the  shape  \ 
«een  in  the  wood  cut;  the  width  of  the  slits 
at  the  circumference  was  ^^  of  an  inch ;  the 
disc  was  made  to  rotate  before  a  bright  cloud. 

*  Pogg>  Ann.  ToL  zly,  p.  227. 
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A  rate  of  ten  rerolations  per  second  caused  the  cloud  in  a  short 
time  to  appear  of  a  deep  red  color,  having  in  it  a  tinge  of  pur- 
ple, or,  according  to  Mr.  Smith,  the  disc  transmitted  pink  light; 
it  was  now  viewed  through  a  plate  of  orange-tinted  glass.  Pre- 
vious experiment  with  a  small  telescope  provided  with  a  microm- 
eter, and  a  flint  glass  prism,  had  shown  that  this  orange  colored 
glass  readily  transmitted  the  red,  orange,  yellow,  and  a  portion 
of  the  green,  but  that  it  was  opaque  to  the  blue  and  violet  rays; 
it  was  therefore  fairly  to  be  expected  that  if  the  disc  was  really 
transmitting  red  light,  the  plate  of  glass  would  do  the  same.  The 
result  was  different;  through  the  glass  the  disc  appeared  of  a 
bright  greenish-blue  color.  This  experiment  is  very  easy  to 
make,  and  the  effect  is  brilliant 

Plates  of  glass  of  other  tints  were  now  employed ;  the  results 
are  given  below. 


Medium, 

Tints  of  the  Disc 

Yellow  glass, 
Green      « 
Red 

Violet, 

Green,  neutral,  or  faint  red, 

Red,  neutral,  or  faint  green. 

As  the  green  glass  was  nearly  opaque  to  red  rays,  the  effect 
of  its  use  ought  to  have  been  darkness.  It  is  evident  bv  an  in- 
spection of  this  table  that  the  disc  really  transmitted  while^  and 
not  red  lights  which  becoming  colored  by  its  passage  through 
the  plates  of  glass,  induced  in  the  retina,  from  time  to  time,  the 
sensation  of  the  complementary  tint,  more  or  less  mingled  with 
the  original  impression. 

Having  now  shown  that,  contrary  to  Mr.  Smith's  supposition, 
the  light  transmitted  by  the  revolving  disc  is  really  white,  let  us 
notice  some  of  its  effects  on  the  eye. 

For  this  purpose  I  caused  perforated  discs  to  revolve  at  uniform 
rates  by  means  of  clock-worK ;  the  arrangement  being  similar  to 
that  employed  by  Plateau.  A  blackened  disc  five  inches  in 
diameter  and  perforated  with  four  slits  7**  12'  in  the  width  was 
set  in  rotation,  and  the  bright  sky  viewed  through  it;  the  eye 
of  the  observer  being  immediately  behind  the  disc.  With  a 
rate  of  11^  revolutions  per  second,  the  appearance  2. 

of  the  window  was  as  in  fig.  2 ;  a  central  spot  was 
colored  bluish-green,  the  rest  of  the  field  was  pur- 
ple, or  reddish  purple,  according  to  the  state  of  the 
eye.  The  green  spot  remained  always  in  the  axis 
of  vision,  and  moved  with  each  change  of  it.  With 
the  exception  of  fluctuations  in  the  outline  of  the 
spot,  this  appearance  remained  tolerably  constant, 
as  long  as  the  rate  of  revolution  continued  the 
same.  The  spot  or  shadow  was  fringed  with  a  narrow,  faint 
blue  border,  indicated  by  the  dotted  line. 
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Upon  increasing  the  rate  of  revolution,  the  bluish- 
green  spot  expanded  into  an  irregularly  shaped 
ring,  and  continued  to  expand,  filling  the  field,  till 
the  rate  had  become  as  high  as  15  rotations  per 
second,  when  often  the  field  for  an  instant  became 
of  a  greenish  tint  which  was  succeeded  by  a  bluish 
tint;  upon  increasing  the  speed  this  also  vanished. 
Still  higher  rates  cease  to  produce  any  of  these  pe- 
culiar effects  on  the  eye. 

Upon  slowly  reducing  the  rate  to  9  revolutions  per  second, 
the  green  spot  contracted  in  dimensions,  and  assumed  a  yellow 
tint,  while  the  field  often  became  at  the  same  time  tinted  deep 
crimson.  With  a  rate  still  lower,  the  appearance  of  the  field  is 
variable  and  the  tints  flickering;  it  assumes  sometimes  a  purple, 
a  yellow,  or  a  yellowish  green  tint. 

'This  experiment  I  repeated  a  great  number  of  times,  with  the 
same  general  result,  ana  though  it  sometimes  happened  that  the 
eye  became  insensible  to  these  colors,  from  rerietition,  momentary- 
rest  in  darkness  restored  this  power  for  a  short  time.  Thus  it 
occurred  that  the  tints  were  sometimes  seen  with  great  distinct- 
ness, while  at  others  they  could  hardly  be  distinguished. 

Upon  a  dark  cloudy  dfay  to  produce  these  effects  it  was  found 
necessary  to  increase  the  width  of  the  slits  to  20^ ;  from  whence 
it  was  manifest  that  lack  of  intensity  in  the  light  might  be  made 
up  by  its  longer  duration. 

It  would  appear  then,  from  these  experiments,  that  light  from 
a  bright  cloud,  if  allowed  to  act  on  the  eye  repeatedly  during 
from  j\-^  to  -ylTT  of  ^  second,  developes  subjective  colors;  that, 
however,  the  development  of  the  subjective  tint  is  dependent 
not  so  much  on  the  length  of  time  which  the  eye  is  exposed,  as 
upon  the  interval  of  rest  or  shade  which  follows  each  exposure, 
may  be  shown  in  the  following  manner:  In  the  experiment 
where  with  11^  revolutions  a  reddish  purple  was  produced,  the 
exposure  lasted  ^|j  of  a  second;  the  mterval  of  rest  or  shade 
was  yV  ^^  ^  second;  now  a  disc  was  cut  similar  to  fig.  1,  but 
having  eight  slits,  each  7°  12'  in  width,  when  it  was  found  that 
5*5  instead  of  ll'o  revolutions  per  second  produced  the  purplish- 
red  tint;  here  the  exposure  was  twice  as  long,  but  the  interval 
of  rest  or  shade  nearly  the  same.  With  sixteen  slits,  2tV  revolu- 
tions produced  the  same  tint,  the  exposure  being  of  course  four 
times  as  long,  but  the  interval  of  rest  nearly  the  same.  Deter- 
minations of  the  length  of  this  interval  are  given  below : — 

Length  of  the  intervaU  of  ehade  required  for  the  production  of 

Blue, T^  sec. 

Purplish-red, ^    " 

To  ascertain  exactly  what  portions  of  these  intervals  elapse 
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before  these  tints  make  their  appearance,  or  how  loflg  the  tints 
are  actually  seen  by  the  eye,  is  another  matter,  and  would  no 
doubt  require  an  elaborate  series  of  experiments,  though  it  would 
seem  probable  that  at  least  half  of  the  time  of  the  above  given 
intervals  passes  before  the  subjective  color  makes  its  appearance. 
The  table  does  not  apply  to  the  axial  portion  of  the  retina, 
which  is  almost  always  differently  affected.  That  the  change  in 
susceptibility  in  the  retina  is  progressive  outwards,  is  shown  by 
the  gradual  expansion  of  the  green  ring ;  that  it  varies  from 
second  to  second,  is  seen  in  tne  fluctuations  of  the  outline  of 
this  ring. 

The  occurrence  and  sequence  of  these  subjective  colors  may 
easily  be  explained  by  supposing  that  during  the  interval  of 
rest  or  shadow  the  action  of  the  yellow  rays  diminishes  more 
rapidly  than  that  of  the  red,  the  red  more  rapidly  again  than 
that  of  the  blue.  If  this  takes  place  as  indicated  by  the  curves 
below,  it  is  easy  to  understand  tne  production  of  the  tints,  for  if 
4.  the  moment  after  the  blue 

has  been  developed  white 
light  be  again  presented  to 
the  eye,  it  is  evident  that 
neither  purple  nor  red  will 
be  seen,  sufScient  time  not 
having  been  allowed  for  their 
production. 

The  same  reasoning  applies 
I  to  the  axial  portion  oi  the 
retina,  which,  owing  to  its 
greater  sensibility  to  such  impressions  of  light,  requires  a  some- 
what longer  interval  of  rest  before  the  reaction  occurs. 

If  the  impression  be  too  strong,  that  is,  if  the  light  be  too 
bright  or  the  eye  too  long  exposed  to  it,  these  peculiar  effects 
are  not  observed,  and  during  such  short  intervals  of  rest  as  -^j 
or  j\  of  a  second  the  white  clouds  seen  through  the  discs  suffer 
no  change  in  tint;  but  if  a  blackened  disc  5. 

twelve  inches  in  diameter  be  cut  as  seen  in 
the  figure,  with  an  aperture  of  80°,  and  made 
to  rotate  before  a  white  cloud  at  a  rate  of 
only  one  revolution   per  second,  the   eyei 
placed  as  near  it  as  possible,  will  most  dis- 1 
tinctly  see,  in  the  interval  of  darkness,  an  y 
image  of  the.  sky,  of  a  bluish-green  tint 
"Whence  it  follows  that  an  exposure  of  the 
eye  to  white  light  lasting  yV  ^f  ^  second, 
induces  in  it  for  a  considerably  longer  time  the  sensation  of  this 
color. 
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In  general  these  experiments  seem  to  point  out  that  after  mo- 
mentary exposure  to  white  light  subjective  colors  are  induced  in 
the  eye,  whose  tint  and  duration  are  dependent  on  the  strength 
of  the  impression  received,  as  well  as  upon  the  length  of  time 
allowed  for  rest;  these  sensations  of  color  apparently  having  a 
relation  to  the  colors  observed  after  looking  at  the  sun,  similar 
to  that  which  a  teniporary  disorder  bears  to  a  chronic  affection. 

Troy  University,  March  20, 1860. 


Aet.  XVII.— On  the  Meteor  of  November  15th,  1859 ;  by  Prof 
H.  A.  Newton,  Yale  College. 

Ix  the  forenoon  of  November  15th,  1859,  about  half-past  nine 
o'clock,  a  meteor  or  meteorite  was  seen  to  descend  towards  the 
earth  by  many  persons  at  widely  different  places.  Throughout 
the  southern  part  of  New  Jersey  a  tremendous  explosion  was 
heard  immediately  after  its  appearance.  Mr.  Benjamm  V.  Marsh 
of  Philadelphia  has  published  in  the  Journal  of  the  Franklin  In- 
stitute, a  very  valuable  collection  of  statements  of  persons  who 
saw  it  from  various  positions,  from  Newburyport,  Mass.,  to  Pe- 
tersburg, Va.  In  the  January  and  March  numbers  of  this  Jour- 
nal Prof.  Loomis  has  also  given  a  selection  from  the  accounts 
of  several  persons  who  were  so  fortunate  as  to  witness  it 

The  physical  circumstances  attending  its  passage  through  the 
atmosphere,  its  explosion,  and  its  entire  or  partial  combustion  are 
of  interest  and  the  accounts  referred  to  are  of  great  value  in 
studying  them.  My  present  purpose,  however,  is  to  determine  as 
accu  rately  as  possible  the  path  and  velocity  of  the  meteorite.  The 
result  of  my  mvesti^ation  has  been  to  establish  almost  beyond 
a  doubt  the  conclusion,  that  this  body  was  not  a  member  ^  tht 
$olar  system  hut  came  to  vs  from  the  stellar  regions. 

In  several  instances  have  the  paths  of  meteors  or  shooting 
stars  been  determined  and  velocities  been  computed  which  would 
necessitate  with  respect  to  them  the  same  conclusion.  But  in 
general  the  data  are  so  vague  that  the  result  lacks  the  certainty 
which  is  afforded  by  the  meteor  of  November.  This  is  espe- 
cially true  of  the  velocities  given  by  M.  Petit  of  Toulouse.  In 
not  a  single  instance  have  the  results  given  by  him  seemed  to 
me  worthy  of  confidence.  I  have  thought,  therefore,  that  a  care- 
ful discussion  of  this  meteor  w^as  desirable. 

The  observations  from  Alexandria,  Va.,  and  New  Haven,  Ct, 
seem  for  several  reasons  the  best  for  determining  its  path  through 
the  atmosphere.  Mr.  Marsh  quotes  the  following  from  a  letter 
of  Mr.  Caleb  S.  Hallowell  of  Alexandria. 

"  Abram  Martin,  a  student  particularly  well  Qualified  for  such 
observations,  was  fortunately,  standing  perfectly  still  with  the 
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meteorite  in  full  view  during  its  entire  visibility,  and  he  seems 
to  have  completely  daguereotyped  its  path  and  appearance  on  his 
mind.  By  my  direction  he  made  at  the  time  a  careful  note  of 
the  spot  where  it  fell,  and  as  to  the  point  in  the  heavens  from 
whence  it  originated,  he,  on  two  independent  and  distinct  occa- 
sions pointed  the  telescope  of  the  theodolite  very  nearly  to  the 
same  spot,  as  given  below. 

89^0 


Appnrent  altitude  at  moment  of  appearance, 
Aaiinuth,  -  m 

Apparent  altitude  at  moment  of  disappearance,  behind 
houeea,        ...... 


Ittoht'n. 
N.  88  £. 


11*> 

N.77E. 


2nd  o'  •>n. 

«9i° 

N-  86  E. 


100 
N.  7«  E. 


N.  84  £. 

1040 
N.76iE. 


Aaimuth, 

The  time  of  flight  was  estimated  at  two  seconds.  The  deter- 
mination of  the  point  from  which  it  originated  was  made  some 
weeks  afker  the  16th  of  November. 

In  New  Haven  it  was  seen  by  Judge  W,  W.  Boardman,  who 
"was  standing  at  the  time  in  the  west  door  of  the  Exchange 
Building,  Church  Street.  He  was  conversing  with  a  friend,  and 
looking  S.E.,  when  his  attention  was  caught  by  the  meteor  down 
the  street. 

It  shot  obliqaely  down  across  the  street  and  disappeared  be- 
hind the  cupola  of  the  Catholic  church,  which  is  700  or  800  feet 
distant  The  course  of  the  street  is  about  S.  29*^  W.  He  says 
it  must  have  been  seen  as  fer  east  as  the  line  of  the  street.  Mr. 
E.  C.  Herrick,  from  conversation  with  Judge  Boardman  some 
days  after  the  meteor  was  seen,  concluded  that  the  most  probable 
angle  of  its  path  with  the  vertical  wa*?  83°,  though  it  might  vary 
from  this  several  degrees.  This  inclination  was  obtained,  first 
by  calculation  from  the  apparent  altitude  at  the  moment  of  ap- 
pearance, and  second,  by  holding  up  a  rod  at  the  inclination 
which  Judge  Boardman  said  equalled  that  of  the  meteor's  path 
and  measuring  this  inclination.  The  perpendicular  lines  of  the 
buildings  would  help  to  impress  on  his  mind  the  direction.  The 
point  of  disappearance  was,  in  azimuth  S.  85°  84'  W.,  at  an  alti- 
tude of  about  6°.  The  time  of  flight  was  estimated  as  one  second, 
or  between  one  and  two  seconds. 

The  position  of  Jud^e  Boardman  was  N.  lat  41**  18'  18", 
W.  long.  72°  55'  10".  That  of  Alexandria  is  N.  lat.  38°  49', 
W.  long.  77°  4'.  There  are  indications  which  go  to  show  that 
the  path  of  the  meteor  was  not  a  straight  line,  especially  near  its 
lower  extremity.  But  the  part  seen  by  Judge  Boardman  must 
have  been  very  nearly  straight,  and  may  be  so  considered  with- 
out serious  error.  The  plane  passing  through  New  Haven,  and 
the  point  of  the  heavens  S.  85  84'  W.,  altitude  6°,  and  making 
there  an  angle  of  83°  with  the  vertical,  meets  the  plane  pass- 
ing through  Alexandria  and  the  two  points  given  in  the  last 
column  of  the  table  of  Mr.  Hallowell  m  a  straight  line,  which 
I  shall  consider  the  path  of  the  meteor.    This  line  cuts  the  earth 
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in  W.  long.  75^  10'  80'',  and  K  lat.  89*^  18',  a  place  atnile  north 
of  False  Egg  Island  Point,  just  on  the  eastern  shore  of  Delaware 
Bay.  The  azimuth  of  the  point  from  which  the  meteor  would 
approach  the  earth,  at  that  place,  was  N.  88°  55'  E.,  and  the  alti- 
tude was  49°  85'. 

Observations  at  New  York,  and  also  in  the  neighborhood  of 
Dennisville,  N.  J.,  prove  that  the  azimuths  of  the  points  of  dis- 
appearance at  each  station  are  quite  exact.  The  only  important 
question  is,  whether  the  inclinations  reported  are  reliable.  To 
test  their  general  accuracy,  I  have  collected  such  other  observa- 
tions as  seem  at  all  reliable,  and  can  be  compared  with  them. 

The  inclination  of  83°,  at  New  Haven,  is  confirmed  by  obser- 
vers at  Salem,  Mass.,  Waterbury,  Ct.,  New  York  city  and  New- 
ark, N.  J.  These  places  were  all  N.E.  of  the  meteor  and  nearly 
in  the  same  azimuth  as  New  Haven.  In  the  third  column  of 
the  table  below,  is  given  the  reported  inclination,  and  in  the 
fourth,  the  angle  at  which  the  patli  above  assigned  to  the  meteor 
would  be  seen  to  be  inclined  to  the  vertical  circle  at  the  horizon. 


1 

PlRce 

ObS'Tveil 
Inclin. 

Ci.lcDl.led 
incliDation 

Ota.-c«l. 

Cal.-ob«. 

ObMnrera. 

Salem, 

810  21' 

8^89' 

Francis  F.  Wallia. 

2 

Waterbary, 
New  York, 

80  . 

84 

40 

Wilder  Smith. 

8 

10 

86    2T 

26    27' 

Mr.  Gould. 

4 

U                  M 

20 

86    27 

16    27 

Mr.  Latham. 

6 

«l                 M 

86 

86    27 

27 

J.  P.  Pirrsoo. 

6 

f<                M 

46 

86    27 

9    88 

Mr.  Bradley. 
Henry  J.  MilK 

7 

Newark, 

46 

86    88 

8    27 

The  observations  that  appear  to  me  from  the  circumstances  of 
the  observer  most  worthy  of  confidence  next  to  that  at  New  Ha- 
ven are  taken  in  order,  the  fifth,  the  second,  and  the  seventh. 
These  in  fact  agree  best  with  the  New  Haven  inclination.  The 
third  I  feel  disposed  to  leave  out  of  consideration.  Perhaps  the 
fourth  should  be  likewise  discarded.  The  numbers  in  the  fourth 
column,  refer  to  the  horizon,  the  third  in  general  to  points  above 
it.  They  are  not  therefore  exactly  comparable.  The  numbers  in 
the  fifth  and  sixth  columns  appear  large,  but  if  we  consider  only 
those  observations  that  appear  worthy  of  confidence,  I  think  the 
accordance  is  as  great  as  can  usually  be  expected  for  a  daylight 
meteor.  The  probable  error  would  be  quite  small.  The  errors 
are  pretty  nearly  the  same  in  excess  as  in  deficiency.  The  as- 
sumed angle  of  inclination  therefore  cannot  be  far  from  the 
truth. 

The  inclination  of  the  meteor's  path  as  actually  seen  at  Alex- 
andria, must  have  been  nearly  the  same  as  that  resulting  from 
the  mean  of  the  observations  reported  by  Mr.  Hallowell.  The 
arc  passing  through  the  two  given  positions  is  at  the  horizon 
inclined  11°  34'  to  the  vertical.  The  meteor  was  seen  by  three 
persons  at  Washington,  two  of  whom  say  it  descended  vertically. 
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The  third  says  it  apparently  descended  to  the  ground  a  little 
north  of  the  point  of  its  first  appearance. 

The  computed  trajectory  would  be  seen  at  Washington  in- 
clined 9^  30'  to  the  vertical  circle. 

Mr.  Nickerson,  four  miles  west  of  Dover,  says  the  column  of 
smoke  was  nearly  or  quite  vertical. 

Mrs.  Cowgill,  six  or  seven  miles  west  of  Dover,  says  that  if 
it  varied  at  all  from  the  vertical,  it  disappeared  to  the  north  of 
the  point  where  it  was  first  seen. 

The  inclinations  at  these  two  places  of  the  computed  trajec- 
tory, and  the  vertical,  are  7°  and  6i°  respectively. 

A  line  but  little  inclined  to  the  vertical  would  be  easily  con- 
sidered strictly  vertical.  But  one  would  not  readily  mistake  the 
direction  of  inclination.  For  my  present  purpose,  moreover,  an 
error  of  several  degrees  in  the  inclination  at  Alexandria  would 
be  of  little  importance. 

The  length  of  the  visible  track  of  the  meteor  is  the  next  thing 
to  be  computed.  Judge  Boardman  is  confident  that  he  saw  it  as 
far  east  as  the  line  of  Church  street.  It  was  probably  visible 
sometime  before  he  saw  it.  If  S.  29®  W.  be  assumed  as  the  di- 
rection in  which  it  was  first  seen  we  have  a  visible  arc  of  about 
12^  corresponding  on  the  real  line  of  the  meteor  to  a  distance 
of  36,  or  moro  exactly  35 '91  miles.  The  motion  was  nearly  at 
right  angles  to  the  line  of  vision.  One  extremity  of  this  line  was 
in  N.  lat.  89®  13'  33'',  W.  long.  74°  24'  at  an  altitude  of  49i 
miles.  The  other  extremity  was  in  N.  lat.  39°  13'  16",  and 
W.  long.  74®  49'  40",  at  an  altitude  of  about  22  miles.  After 
the  meteor  disappeared  to  Judge  Boardman,  it  must  have  passed 
several  miles  before  it  exploded  and  vanished.  Many  accounts 
agree  in  this,  that  it  disappeared  above  the  horizon.  Some  say 
it  burst  into  fragments,  each  leaving  behind  a  train  of  light. 
At  Tuckerton,  N.  J.,  it  disappeared  at  10®  altitude.  Other  ac- 
counts make  me  think  this  not  far  from  the  truth.  This  would 
make  it  explode  at  an  altitude  of  a  little  less  than  2°,  as  seen 
from  New  Haven.  It  would  add  5®  to  the  12®  of  the  visible  arc 
and  about  14  miles  to  the  track  of  the  meteor,  making  it  in  all, 
about  50  miles  long  from  the  point  assumed,  as  that  first  seen  by 
Judge  Boardman. 

Prof.  Loomis,  from  the  reports  of  several  persons  who  saw  the 
meteor  in  New  York  city,  says,  "  the  length  of  its  visible  path, 
was  variously  estimated  from  15®  to  25®.  The  entire  period  of 
its  visibility  did  not  exceed  one  or  two  seconds."  By  most  of 
these  observers,  both  the  upper  and  lower  portions  of  the  mete- 
or's path  were  probably  not  seen.  At  first  it  would  not  attract 
attention  and  it  usually  disappeared  behind  buildings.  They 
probably  saw  in  the  average  nearly  the  same  amount  of  the  me- 
teor's path  as  Judge  Boardman.  .  This  at  New  York  city,  sub- 
tends an  arc  of  about  18®. 
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The  meteor  was  no  doubt  seen  at  Alexandria  mnch  sooner 
than  at  New  Haven.    I  am  inclined  to  think  that  the  reported 
altitude  of  its  first  appearance  is  less  correct  than  the  inclina- 
tion.   Taken  strictly,  the  visible  arc  corresponds  to  a  distance  of 
622  miles  on  the  meteor^s  path.    But  a  change  of  one  degree  in 
the  place  of  first  ap|>earance  might  diminish  this  nearly  80  miles. 
When  first  seen  at  New  Haven,  it  had  an  altitude  of  17°  25'  at 
Alexandria.    If  the  altitudes  had  been  estimated,  and  not  meas» 
ured,  the  W  25'  might  be  considered  40°.    But  the  method  em- 
ployed, that  of  directing  an  instrument  to  that  point  in  the  heav^- 
ens,  seems  well  fitted  to  give  tolerably  correct  resulta    Though 
we  cannot  determine  the  distance  passed  over  by  the  meteor 
while  in  view,  yet  it  is  evident  that  Mr.  Martin  saw  it  much 
sooner  than  Judge  Boardman.    If  we  were  to  allow  an  error  of 
15°  in  the  place  of  first  appearance,  the  length  of  the  visible 
path  of  the  meteor  would  be  at  the  least  90-8  miles.    Kin  addi- 
tion, an  error  of  5°  be  allowed  in  the  direction  of  the  meteor^s 
path,  the  length  would  not  be  less  than  70  miles.    If  even  the 
meteor's  path  was  10°,  and  the  place  of  first  appearance  15°  in 
error,  the  visible  path  would  be  57  miles. 

These  last  errors  seem  very  much  greater  than  can  be  allowed. 
Mr.  liallowell  says,  **I  cannot  believe  the  body  could  possiblr 
have  had  a  less  altitude  than  85°  at  the  time  it  was  first  seen." 
Ten  degrees  change  in  the  direction  of  the  meteor's  path  would 
carry  it  about  8°  towards  the  vertical  as  seen  from  New  Haven 
and  New  York  city,  a  change  which  I  think  the  observations 
would  hardly  allow. 

The  Washington  observers,  to  some  extent  confirm  the  Alex- 
andria observation.  One  says  it  appeared  first  at  an  elevation  of 
50°.  Dr.  Mackiesays  that  the  meteor  had  a  luminous  train  ex- 
tending vertically  15°  to  20°.  When  first  seen,  its  base  was 
about  30°  from  the  horizon.  The  point  where  it  was  first  seen, 
bv  Judge  Boardman,  would  have,  at  Washington,  an  altitude  of 
17°  40'. 

The  tims  of  fl/ght  is  the  most  difiScult  element  to  determine. 
My  purpose  is  not  to  compute  the  actual  velocity.  I  wish  rather 
to  prove  that  it  was  much  more  than  21  miles  per  second,  when 
the  body  entered  the  atmosphere. 

Judge  Boardman  estimates  the  time  at  one  second,  and  says 
that  it  could  not  have  been  as  great  as  two  seconds.  He  estima- 
ted it,  by  supposing  a  body  to  f)a8s  with  the  same  velocity  over 
a  similar  distance,  and  noting  the  interval.  The  person  to  whom 
he  was  speaking  was  not  able  to  get  a  view  of  the  meteor.  The 
most  prooable  velocity  from  this  observation,  would  be  86  miles : 
the  least  velocity  over  18  miles  a  second.  The  New  York  city 
observers,  reported  by  Prof.  Loomis,  saw  about  the  same  amount 
of  the  meteor's  path,  as  Judge  Boardman.  "  The  entire  period  of 
visibility  did  not  exceed  one  or  two  seconds."    The  velocity  then 
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would  be  not  leas  than  18  miles  a  second,  and  probably  it  was 
much  greater. 

Mr.  Mills  estimated  the  time  at  two  seconds.  The  arc  passed 
over  seems  to  have  been  15°  or  20°.  This  would  give  a  velocity 
of  about  18  miles  a  second,  if  his  estimate  of  time  is  correct. 

Dr.  Mackie  of  Washington,  says:  "It  was  perhaps  two  sec- 
onds in  view,  for  I  had  time,  after  seeing  it  first,  to  grasp  my 
companion's  arm,  and  point  to  it,  before  it  disappeared."  The 
altitude  of  its  first  appearance  being  estimated,  and  not  meas- 
ured, the  velpcity  cannot  be  easily  determined  from  this  obser- 
vation. But  considerinff  how  liable  an  observer  is  to  over-esti- 
mate the  time  of  flight,  I  think  the  velocity,  so  far  as  indicated 
by  his  observation,  is  mucJi  greater  than  20  miles  a  second. 

The  time  of  flight  at  Alexandria  was  estimated  nearly  in  the 
same  manner  as  at  New  Haven.  The  velocity  which  is  indicated 
by  this  observation  depends  on  the  amount  of  error  we  can  allow 
in  the  determinatioi!  of  the  point  of  first  appearance.  Taken 
strictly,  we  have  a  velocity  of  260  miles  a  second.  Though 
1  should  not  be  unwilling  to  admit  such  a  velocity,  if  we  had 
valid  proof  of  it,  yet  the  present  observation  cannot  be  consid- 
ered as  furnishing  it.  Allowing  a  possible  error  as  great  as  men- 
tioned (p.  190)  we  have  a  velocity  of  45,  or  85,  or  28i  miles  per 
second.  Only  one  person,  that  I  am  aware  o^  gives  a  period  of 
time  exceeding  two  seconds.  Mr.  Wallis  of  Sdem,  Mass.,  says 
it  was  in  sight  from  five  to  eight  seconds. 

Besides  these  specific  estimates  of  time,  we  have  other  reasons 
of  greater  or  less  weight  for  calling  it  very  short. 

Mr.  Marsh  in  his  paper  argues  with  great  reason,  that  "  the 
extreme  shortness  oi  the  time  occupied  in  its  flight  is  proved, 
not  merely  by  the  estimates  of  several  observers,  but  by  the  fail- 
nre  of  people  in  the  vicinity  of  the  explosion  to  distinguish  the 
source  of  the  sudden  flash  of  light  seen  by  them,  and  by  the  im- 
pression of  even  the  most  distant  observers,  that  it  fell  very  near 
to  them."    The  latter  reason,  especially,  has  much  weight. 

The  light  is  always  called  a  '^  flash  of  light,"  by  some  a  sudden 
or  instantaneous  flash. 

A  large  number  of  observers  state  that  they  were  unable  to 
call  the  attention  of  those  standing  by  them  to  the  meteor.  It 
seems  that  only  those  looking  towards  that  part  of  the  heuvenS| 
saw  it. 

In  a  letter  dated  June  ISth,  Mr.  Marsh  says,  "  all  I  have  since 
heard  from  parties  I  have  conversed  with  tends  to  confirm  the 
shortest  estimates,  the  impression  generally  being  that  it  was  in- 
stantaneous or  nearly  so." 

In  reasoning  from  these  data^  two  considerations  should  be 
kept  in  mind. 

1st.  The  natural  tendency  is  to  make  the  time  of  flight  too 
great,  and  hence  the  velocity,  too  smalL 
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2n(l  From  the  moment  the  meteor  entered  the  atmosphere,  it 
would  lose  velocity.  The  resistance  which  the  air  offers  to  so 
rapid  a  motion,  is  enormous.  If  meteorites  be  admitted  to  come 
in  general  from  meteors,  it  may  be  added  that  they  rarely  enter 
the  ground  more  than  two  or  three  feet.  They  do  not  strike  the 
earth  with  a  velocity  at  all  comparable  to  that  which  meteors  are 
known  to  have,  in  the  higher  regions.  They  lose  almost  all  their 
velocity  in  passing  through  the  atmosphere. 

A  careful  examination  of  all  these  observations  leads  me  to 
believe  that  the  actual  velocity  was  as  great  as  36  miles  a  second. 
If  we  consider  the  resistance  of  the  air,  and  then  make  as  large 
an  allowance  for  errors  of  observation  as  can  reasonably-   be 
made,  it  seems  almost  impossible  that  it  could  have  entered  the 
atmosphere  with  a  velocity  less  than  twenty-one  miles.     The 
parts  of  the  earth  directly  under  the  meteor,  were  by  the  earth's 
motion  in  its  orbit,  and  on  its  axis,  moving  in  a  line  inclined 
89°  31'  to  the  path  of  the  meteor,  with  the  velocity  of  19-023 
miles.    If  the  velocity  of  the  meteor  in  this  path  was  21,  its  ve- 
locity relative  to  the  sun  would  then  be  a  little  more  than  28^ 
miles.    If  the  meteor  had  been  moving  in  a  parabolic  orbit 
around  the  sun,  it  would  have  had  from  tne  comoined  action  of 
the  earth  and  sun,  a  velocity  of  27*9  miles  a  second.    If,  there- 
fore, as  I  think,  can  hardly  be  doubted,  the  meteor  entered  the 
atmosphere  with  a  velocity  not  less  than  21  miles,  it  must  have 
been  moving  in  a  hyperbolic  orbit. 

We  have  been  accustomed  to  consider  the  solar  system  as  filled 
with  small  planetoids,  millions  of  which,  each  day,  come  into  the 
atmosphere,  and  are  burnt  up,  causing  the  shooting  stars.  Now 
we  find  that  we  must,  in  all  probability,  add  one,  and  no  doubt 
innumerable  other  similar  bodies  to  the  stellar  spaces.  It  opens 
a  new  view  of  creation. 

It  must  not  hence  be  imagined,  that  the  meteors  and  shooting 
stars  all  come  from  the  stellar  spaces.  The  periodicity  of  the 
August  and  November  meteors,  shows  plainly  that  they  are  from 
permanent  members  of  the  solar  system. 

This  meteorite  did  not  come  from  the  moon.  If  we  could  sup- 
pose a  lunar  volcano  to  throw  out  a  body  with  such  an  enormous 
velocity,  that  body  must  come  to  the  earth,  nearly  from  the  di- 
rection of  the  moon.  But  the  moon  was  at  that  time  about  120** 
from  the  direction  of  the  meteor's  path. 

The  recent  researches,  respecting  the  transformation  of  motion 
into  heat,  throw  some  light  on  the  subject  of  shooting  stars. 
When  these  bodies  come  into  the  atmosphere,  the  motion  they 
lose  is  transformed  into  motion  of  the  air,  heat,  light,  sound,  and 
probably  other  forms  of  energy.  If  it  was  all  transformed  into 
heat,  it  would  be  easv  to  compute  the  amount  due  to  the  loss  of 
a  given  velocity,  if  they  have  a  motion  of  their  own,  and  their 
directions  are  subject  to  no  law,  it  is  easily  seen  that  the  avera^ 
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velocity  is  much  greater  than  19  miles  a  secojid.  A  body  weigh- 
ing one  pound,  and  moving  25  miles  a  second,  has  momentum 
sufficient  to  raise  (26x5280)^ -^ 2^=271,500,000  pounds  one  foot 
By  Joule's  equivalent  the  raising  of  772  pounds  one  foot,  corres- 
ponds to  the  neat  necessary  to  raise  one  pound  of  water  one  de- 
gree Fahrenheit.  If  the  capacity  of  the  meteoric  substance  for 
heat  is  0*2,  (that  of  iron  is  0*12,)  the  loss  of  a  velocity  of  26 
miles  would  be  equivalent  to  heating  (271,500,000-r0-2)-T-772= 
1,760,000  pounds  of  the  substance  one  degree  Fahrenheit,  if  the 
whole  of  the  motion  was  transformed  into  heat  A  very  small 
fraction  of  this  heat  would  doubtless  suffice  to  burn  up,  or  dissi- 
pate, any  substance  whatever. 

It  is  often  urged,  that  the  shooting  stars  cannot  be  solid  bod- 
ies, since  of  the  millions  that  daily  enter  the  atmosphere,  so  few 
come  to  the  ground.  The  above  calculation  shows  that  the  heat 
generated  may  be  ample  to  valorize  or  dissipate  them. 

The  shooting  stars  need  not  in  general  be  large  bodies.  The 
apparent  size  is  due  to  irradiation,  and  indicates,  not  amount  of 
matter,  but  rather  amount  and  intensity  of  light  Thus  the  stars 
though  often  spoken  of  as  mere  points  have  disks.  The  diame- 
ter of  stars  of  the  first  magnitude  was  estimated  at  2'  by  Tycho 
Brahe.  The  telescope  has  shown  that  this  disk  is  spurious.  If 
these  stars  are  equal  in  size  to  the  sun,  Tycho's  estimate  makes 
their  diameters  50,000  times  too  great. 

It  has  been  estimated  that  the  light  of  the  sun's  sur&ceis  four 
or  five  times  as  great  as  that  of  the  same  surface  of  the  lime  in 
the  calcium  light  It  is  also  estimated  that  the  light  of  the  sun 
is  20,000,000,000  times  that  of  Sirius.  A  simple  calculation 
shows  that  an  inch  slobe  as  brilliant  as  the  calcium  light,  would 
give  at  over  100  miles  distance  as  brilliant  a  light  as  a  star  of  the 
first  magnitude.  The  estimates  which  are  used  as  the  basis  of 
calculation  are  confessedly  very  vague,  yet  they  show  that  a  very 
small  body  may  furnish  as  much  light  as  a  shooting  star.  Such 
a  body  would  naturally  burn  up  without  passing  through  the 
atmosphere. 

I  can  therefore  see  no  reason,  as  some  persons  do,  to  make 
a  marked  distinction  between  the  different  classes  of  meteors. 
Those  which  furnish  meteorites,  those  which  explode  with  a 
loud  report,  and  those  of  all  decrees  of  brilliancy  which  are  not 
heard  to  explode,  all  seem  to  belong  to  one  class,  and  to  differ 
from  each  other  no  more  than  substances  on  the  earth.  That 
some  are  solid  and  others  aeriform  is  not  impossible.  Differ- 
ences of  chemical  constitution,  size,  velocity,  and  orbit  exist, 
and  these  may  account  for  the  variety  of  appearance. 

^ol«.-— Since  the  above  was  in  tjjse,  the  meteor  of  Julj  20  seems  to  famifih  better 
data  for  proTing  that  meteors  sometimes  come  from  the  stellar  spaces. 
AM.  iOUB.  SCL— SECOND  SERIES,  Vox.  XXX,  No.  89.— SEPT.,  I860. 
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Art.  XVill. — OrysiaUine  form  not  necessarily  an  indication  cf 
definite  Chemical  Composition:  or^  on  the  possible  variation  ^ 
constitution  in  a  mineral  species  independent  of  the  Phenomena  of 
Isomorphism.  By  JosiAH  P.  CoOK£,  Jr.,  A. A.S.,  Professor  of 
Chemistxy  and  Mineralogy  in  Harvard  College.**^ 

Ik  a  memoir  presented  to  the  American  Academy  of  Arts  and 
Sciences  in  September,  .1855,t  I  described  two  new  oomponnds 
of  zinc  and  antimony  which  I  named  stibioUzincyle  and  stibiotri- 
zincyle,  on  account  of  their  analogy  in  composition  to  the  metallic 
radicals  of  organic  chemistry.  The  symbols  of  these  compounds 
are  Sb  Zn*  and  Sb  Zn* ;  and  they  are  distinguished  by  the  high 
perfection  of  their  crystalline  forms,  the  last  being  still  farther 
characterized  bjr  a  most  remarkable  property  of  decomposing 
water  quite  rapidly  at  100^  C.  I  stated  in  the  same  memoir 
that  crystals  of  these  two  compounds  could  be  obtained  contain- 
ing proportions  of  zinc  and  antimony  differing  very  widely 
from  those  required  by  the  law  of  definite  proportions ;  and  I 
also  traced  out  the  relation  between  the  composition  of  die 
crystals,  and  that  of  the  menstruum  in  which  they  are  formed. 
It  is  my  object  in  the  present  paper  to  consider  the  bearing  of 
these  facts,  already  fully  described,  on  the  idea  of  mineral  spe- 
cies, and  to  offer  a  few  suggestions  which  I  hope  may  be  of 
service  in  determining  the  true  chemical  forrou1»  of  many  min- 
erals, and  thus  in  simplifying  the  science  of  mineralogy.  But 
in  order  to  render  myself  intelligjlble,  it  will  be  necessary  to 
recapitulate  very  briefly  the  facts  in  question,  referring  to  the 
original  memoir  for  the  full  details. 

The  crystals  both  SbZn*  and  SbZn'  can  be  obtained  witb 
great  readiness.  It  is  only  necessary  to  melt  together  the  two 
metals  in  the  atomic  proportions,  and  when  the  metals  are  fully- 
alloyed,  to  proceed  exactly  as  in  crystallizing  sulphur.  The 
melted  mass  is  allowed  to  cool  until  a  crust  forms  on  the  surfiice, 
which  then  is  broken,  and  the  liquid  metal  remaining  in  the 
interior  poured  out.  On  subsequently  breaking  the  crucible,  the 
interior  is  found  lined  with  magnificent  metallic  crystals,  whicby 
when  not  tarnished  by  oxydation  have  a  silver^white  lustre.  In 
the  course  of  my  investigations  on  these  compounds,  crystalliza- 
tions were  made,  or  attempted,  of  alloys,  differing  in  composition 
by  one  half  to  five  per  cent,  according  to  circumstances,  from 
the  alloy  containing  95  per  cent  of  zinc,  to  that  containing  95 
per  cent  of  antimony ;  out  only  two  crystalline  forms  were  mcT' 
ved,  that  of  Sb  Zn*  and  that  of  Sb  Zn^    The  crystals  of  the 

*  Communicated  by  th«  Author. 

f  TniDsacUoiu  of  th«  American  Academj  of  Arti  and  Sciences,  New  Series, 
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two  oompounda  both  belong  to  the  trimetric  system ;  but  they 
diifer  from  each  other,  not  only  in  their  crystallographic  elements, 
but  also  in  their  whole  "  habitus."  Stibiotrizincyle  crystallizes 
in  long  acicular  prisms,  which  ^roup  themselves  together  into 
larger  prismatic  affgregates;  while  stibiobizincyle  crystallizes  in 
brood  plates,  which  twin  together  on  an  octahedral  face,  and 
form  a  verj  characteristic  cellular  structure.  This  very  striking 
difference  m  the  character  of  the  crystals  proved  to  l>e  an  im- 
portant circumstance  in  the  investigation,  as  it  enabled  me  to 
distinguish  with  certainty  between  the  two  compounds,  even 
i¥hen  the  &ces  of  the  crystals  were  so  imperfect  that  a  measure- 
ment of  angles  was  impossible. 

The  most  remarkable  result  of  the  investigation,  and  the  one 
to  which  I  wish  to  direct  especial  attention,  is  the  fact  that  each 
of  the  two  crystalline  forms  was  found  to  be  constant  under  very 
wide  variations  in  the  per-oentage  composition  of  the  crystals. 
As  this  is  a  point  of  great  importance,  it  will  be  necessary  to  en- 
ter more  into  detail,  considering  in  the  first  place  the  crystals  of 
Sb  Zn'.  The  crystals  of  this  compound  are  obtained  in  the 
greatest  perfection  from  an  alloy  containing  the  two  metals  in 
just  the  proportions  represented  by  the  formula,  namely,  42-8 
parts  of  zmc>  and  67*2  parts  of  antimony.  They  are  then  com- 
paratively large,  generally  aggregated,  and,  as  the  three  analyses 
cited  in  the  accompanying  Table  indicate,  they  have  the  same 
composition  as  the  alloy. 

Composition  of  the  alloy  by 
syntheais. 

Per  eeot        Per  cent 
of  Zn.  of  8b. 

42-80  68-20 

(4  it 

U  M 

On  increasing  gradually  the  amount  of  zinc  in  the  alloy  up  to 
48*7,  the  crystals  continued  to  have  the  composition  of  the  alloy ; 
and  the  only  difference  which  could  be  observed  in  their  charac* 
ter  was  that  they  were  smaller,  and  more  freauently  isolated* 
Between  these  limits  the  whole  mass  of  the  alloy  exhibited  a 
strong  tendency  to  crystallization ;  and  by  pouring  it,  as  it  cooled, 
from  one  vessel  to  another,  it  could  be  crystallized  to  the  last 
drop.  On  increasing  the  amomit  of  zinc  in  tho  alloy  to  50*7  per 
cent,  the  amount  of  zinc  found  in  the  crystals  was  uniformly 
less  than  it  was  in  the  alloy ;  but  no  closer  relation  between  the 
two  could  be  detected,  owing,  undoubtedly,  to  the  unavoidable 
irregularity  in  the  crystallization  of  the  alloys  which  contained 
more  than  50  per  cent  of  zinc.  This  arose  from  a  peculiar  pastjr 
condition  which  the  liquid  mass  assumed  at  the  point  of  crystalli- 
zation. Definite  crystals,  however,  were  obtained  from  an  alloy 
of  60  per  cent  zinc  containing  55  per  cent ;  above  this  the  crys- 


CompoeitioD  of  ihe  crystals  by 

analysis. 

Percent 

Per  cent         Sum. 

of  Zn. 

ofSb. 

4315 

66-93          100-08 

43-06 

56-60           99-56 

42-83 

57-24         100-07 

Digitized  by 


Google 


.106    Prof.  /.  P.  Cooke  on  the  Variation  of  Constitution  of  a 

Uls  became  less  and  less  abundant,  and  gradually  faded  oat, 
although  the  alloy  of  86  per  cent  of  zinc  exhibitea  a  radiated 
crystalline  texture ;  and  a  trace  of  this  structure  could  still  be 
discovered  even  in  the  alloy  containiog  only  4  per  cent  of  anti- 
mony. It  was  very  interesting  to  trace  the  gradual  fading  out 
of  the  crystalline  structure,  as  the  character  of  the  phenomenon 
was  entirely  analogous  to  that  which  may  be  noticed  in  mauy 
crystalline  rocks. 

Finding  that  the  crystalline  form  of  Sb  Zn'  was  constant  un- 
der so  great  an  increase  of  the  proportion  of  zinc  in  the  crystals, 
it  might  be  supposed  that,  on  returning  to  the  alloy  of  42*8  per 
cent  of  zinc  and  increasing  the  amount  of  antimony,  we  should 
obtain  crystals  containing  an  excess  of  antimony ;  but  so  far  is 
this  from  being  true,  that  the  slightest  excess  of  antimony  en- 
tirely changes  the  character  of  the  crystallization.  On  crystalli- 
zing an  alloy  containing  41*8  per  cent  of  zinc,  not  a  trace  of 
any  prismatic  crystals  could  be  seen ;  but  in  their  place  there 
was  found  a  confused  mass  of  thin  metallic  scales,  which,  as  will 
soon  be  shown,  are  imperfect  crystals  of  Sb  Zn».  Thus  it  ap- 
pears that,  although  perfectly  formed  crystals  of  Sb  Zn'  can  be 
obtained  containing  65  per  cent  of  zinc  (that  is,  12  per  cent 
above  the  typical  proportions),  they  cannot  be  made  to  take  up 
the  slightest  excess  of  antimony. 

Let  us  pass  now  to  the  crystals  of  Sb  Zn*.  In  order  to  obtain 
crystals  having  the  exact  typical  constitution,  it  was  found  ne- 
cessary to  crystallize  an  alloy  at  least  as  low  as  31*5  per  cent  of 
zinc.  At  this  point  large  compound  crystals  are  obtamed  corres- 
ponding to  the  large  crystals  of  Sb  Zn^ ;  and  the  same  was  true 
of  alloys  down  to  27  per  cent  of  zinc.  Between  these  two  lim- 
its (namely,  alloys  of  81-5  and  27  per  cent  of  zinc)  the  crystals 
formed  were  found  to  have  the  theoretical  composition  of  So  Zn*, 
indicating  of  course  a  tendency  towards  this  point ;  but  on  in- 
creasing or  diminishing  the  amount  of  ainc  in  the  alloy  beyond 
these  limits,  the  composition  of  the  crystals  immediately  iM^an 
to  vary  in  the  same  airection  as  that  o^  the  alloy.  The  crystals 
of  Sb  Zn'  containing  an  excess  of  zinc  are  smaller  and  more 
frecjuently  isolated  than  those  having  the  exact  theoretical  com- 
position. A  similar  fact,  it  will  be  remembered,  is  true  of  the 
crystals  of  SbZn». 

At  the  alloy  of  33  per  cent  of  zinc,  the  definite  crystals  of 
Sb  Zn'  begin  to  disappear,  and  are  succeeded  by  thin  metallic 
scales,  which  are  obviously  imperfect  crystals  of  the  same  form. 
This  was  established,  not  only  by  the  obvious  law  of  continuity 
noticed  in  the  different  specimens  (the  perfect  crystals  gradually 
passing  into  the  scales),  but  also  by  the  peculiar  mode  of  twin- 
ing, which  was  the  same  with  the  scales  as  with  the  large  crys- 
tals, forming  the  peculiar  cellular  structure  already  referred  to. 
Moreover,  the  angle  between  two  scales  tJius  united  was  found 
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to  be  equal  to  the  basal  angle  of  the  perfect  crystals,  at  least  as 
nearly  as  could  be  measured.  These  scales  continue  up  to  the 
alloy  of  41*8  percent  of  zinc,  becoming,  however,  less  abundant 
and  less  distinct.  Several  specimens  of  them  were  analyzed ; 
but  no  regularity  could  be  detected  in  their  composition,  except 
that  they  all  contained  a  much  larger  amount  of  zinc  than  the 
alloys  in  which  they  were  formed. 

Crystals  of  Sb  Zn^  containing  an  excess  of  antimony  were 
readily  obtained  from  alloys  containing  less  than  27  per  cent  of 
zinc.  Tbey  became  more  and  more  imperfect  as  the  excess  of 
antimony  increased,  and  finally  faded  out  altogether  in  the  alloys 
below  20  per  cent  of  zinc.  It  is  evident,  therefore,  that  definite 
and  perfect  crystals  of  Sb  Zn^  can  be  obtained  with  a  large  ex- 
cess either  of  zinc  or  antimony  above  the  theoretical  composi- 
tion. It  is  also  evident  that,  of  the  two  compounds,  SbZu*  is 
the  most  stable, — first,  because  it  is  formed  to  the  exclusion  of 
Sb  Zn*  in  all  alloys  containing  less  zinc  than  the  amount  corre- 
sponding to  the  typical  composition  of  the  last  compound ;  and 
secondly,  because  the  crystals  retain  the  typical  composition  un- 
der quite  a  wide  variation  (viz.  between  81*5  and  27  per  cent) 
in  the  composition  of  the  alloy. 

The  facts  above  stated  are  fully  illustrated  by  the  following 
Table,  which  gives  the  results  of  a  large  number  of  analyses  of 
crystals  of  both  compounds  formed  in  alloys  containing  different 
proportions  of  the  two  metals : — 

AnalyHs  of  the  Crystals  formed  in  the  Alloys  of  Zinc  and  Antimony, 


Stibiotrizincyle.                    | 

Stibiobuincyle.                     | 

ComiMwitionortha 

Compoeitioa  of  the  cryetab 

Compoeitioo  of  the  crystals 

aJloys  by  ayntbeiia. 

by  analyvis. 

alloy*  by  syniheeii. 

by  analyiii. 

Pur  cent 

Per  cent 

Per  cent.  Percent  i 

Sum. 

Per  cent. 

Pur  cent 

Per  cent 

Perce  t 

Snm. 

oTZn. 

of  Sb. 

ofZn. 

ofSb 

ofZo. 

of  Sb. 

ofZo. 

ofSb. 

70-41) 

29  60 

64-16 

86-77 

99-92 

88-00 

6700 

86-87 

64-67 

99-94 

66  60 

88  60 

6100 

8900 

*10000 

8800 

67-00 

86-40 

64-60 

1 10000 

6460 

86  60 

68-60 

41-44 

99-94 

82-60 

67-60 

84-62 

64-92 

99  64 

.... 

.... 

66-49 

44-42 

99  91 

82-60 

67-60 

84-61 

6689 

tioooo 

60-60 

89-40 

6600 

46  09 

100-09 

81-60 

68-60 

88-96 

66  09 

100-04 

58-60 

41-40 

6089 

49-29 

99-68 

2960 

70-60 

88  62 

66-88 

1 10000 

jioooo 

66  60 

48-40 

49-92 

6006 

99-97 

29-60 

70-60 

8862 

6688 

64-70 

46-80 

48-26 

6142 

99  68 

27  60 

72-60 

8886 

66-81 

99  66 

62-70 

47;80 

4nii 

62-68 

fioooo 

26-60 

78-60 

8208 

67-60 

9968 

..  .- 

.*^. .  ' 

Sw 

.... 

.... 

26  00 

74-00 

80-74 

6906 

99-80 

60^0 

g9'80 

68-11 

Moo-oo 

26-60 

74-60 

80-43 

69  61 

99^4 

60-70 

fln»30 

4^-4* 

6866 

ffoooo 

26-Od 

76-00 

2988 

70-20 

10008 

48-70 

K^80 

48:61s 

61-84 

100  00 

24-60 

76-60 

28-76 

71-24 

10000 

46-70 

^9r30 

46-X 
.44-26 

6823 

Moo'oo 

28-60 

76-60 

27-98 

71-86 

99-78 

44-80 

6^0 

66-78 

MOO-OO 

22-60 

77-60 

26-62 

78-27 

9989 

48-80 

6i20 

4404 

6696 

f  10000 

21-60 

78-60 

24-88 

74-74 

99-67 

42-80 

68-20 

48-16 

66-98 

10008 

2012 

79-88 

20-68 

79*42 

100-00 

4280 

68-20 

48  06 

66-60 

99-66 

42-80     68-20 

4283 

67-24 

100^7 

*  Iq  this  anftljrris  the  Aotimonj'  only  "was  determined, 
t  In  this  aDAlyeU  the  sine  only  was  determined. 
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The  relation  between  the  compoaition  of  the  crjrstals  Sb  Zn* 
and  that  of  the  allo^  in  which  they  are  formed,  is  discussed  at 
length  in  the  memoir  already  referred  to.  It  is  there  shown  to 
be  a  very  simple  function  of  the  mass  of  metal  which  is  in  ex- 
cess in  the  alloy,  and  of  the  force  which  determines  the  union  of 
the  elements  in  definite  proportions.  The  whole  order  of  these 
phenomena  seem  to  the  Author  to  ]3oint  to«the  existence  of  a 
power  in  the  mass  of  metal  which  is  in  excess  in  the  alloy,  to 
disturb  the  action  of  the  force,  whatever  it  may  be,  which  tends 
to  unite  the  elements  in  definite  proportions.  There  is,  in  the 
first  place,  a  strong  tendency  in  the  elements  to  unite  and  form 
crystals  having  the  exact  typical  composition ;  and  secondly,  this 
tendency  is  only  overcome  by  a  certain  excess  of  either  metal  in 
the  alloy.  Then,  again,  the  crystals  of  one  compound  obviously 
interfere  with  those  of  the  other.  This  certainly  has  the  appear- 
ance of  one  force  interfering  with  the  action  of  another, — the 
force  of  mass  (if  I  may  so  call  it)  perturbing  the  action  of  the 
chemical  force.  But  it  is  not  my  object  at  present  to  enter  into  a 
discussion  on  the  cause  of  this  variation.  Moreover,  since  such 
a  discussion  must  be  based  on  purely  hypothetical  grounds,  we 
could  not  expect  to  arrive  at  any  definite  conclusion.  The  facts 
will  be  viewed  ditferently  according  to  the  theory  which  may  be 
adopted  in  regard  to  that  long-controverted  subiect,  the  essential 
constitution  of  matter.  Leaving,  however,  all  theoretical  consid* 
erations  aside,  there  are  certain  practical  bearings  of  the  observed 
facia  on  the  science  of  mineralogy  which  are  of  immediate  appli- 
cation. 

Here  are  two  beautifully  crystallized  products,  as  well  crystal- 
lized as  any  that  occur  in  nature,  and  yet  the  different  speciaiens 
of  the  crystals  differ  from  each  other  so  widely  in  composition 
that  any  single  analysis  might  lead  to  an  entirely  erroneous  con- 
clusion in  regard  to  the  general  formula  of  the  substance.  Were 
a  chemist  to  analyse  accidentally  solely  the  crystals  obtained 
from  an  alloy  containing  68'6  per  cent  of  zinc,  he  would  at  once 
determine  that  the  formula  of  the  compound  was  Sb  Zn* ;  and  by 
a  like  accident  he  might  be  led  to  any  other  formula  between 
this  and  Sb  Zn' :  in  feet,  by  an  analysis  of  a  number  of  speci- 
mens of  needle-shaped  crystals  obtained  from  allovs  of  copper 
and  tin,  Rieffel  was  led  to  several  just  such  improbable  formul® ; 
and  in  my  own  investigations  it  was  not  until  I  had  analysed  a 
whole  series  of  crystals,  that  the  real  nature  of  the  phenomena 
became  apparent,  and  the  true  constitution  of  the  compounds  de- 
termined. If,  then,  such  great  variations  in  composition  are 
compatible  with  a  definite  crystalline  form  in  these  mrnace  pro- 
ducts, may  not  similar  variations  occur  in  the  crystalline  miuer- 
ab  formea  in  nature? 

It  is  not  necessary  to  make  an  extended  investigation  in  order 
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to  answer  tibia  queetion ;  for  the  materials  at  our  hands  are  suffi- 
cient to  give  us  a  satisfactory  reply. 

There  is  a  compound  of  antimony  and  silver  called  discrasite, 
which  occurs  in  many  localities  crystallized  in  trimetric  prisms 
homoBomorphous  with  Sb  Zn».  The  formula  of  the  mineral  is 
therefore  probably  Sb  Ag*,  which  would  require  71*5  per  cent 
of  silver ;  but  the  per  cent  as  given  by  analysis  varies  between 
76-25  and  78  per  cent,  and  one  analysis  gives  the  per  cent  as 
high  as  85.  JB'urther  analyses  of  this  mineral  are  required  in 
order  to  determine  its  constitution,  but  there  can  be  no  doubt 
that  it  varies  in  composition  like  Sb  Zn'. 

Silver-glance  is  another  highly  crystalline  mineral.  Theoreti- 
cally it  should  contain  871  per  cent  of  silver  and  12-9  per  cent 
of  sulphur ;  but  in  a  specimen  analysed  by  Klaproth,  the  pro- 
portions were  85  and  15. 

Again,  the  analyses  of  pyrthotine  (magnetic  pyrites)  give  re- 
sults varying  between  88-78  per  cent  sulphur,  60-62  per  cent 
iron  (variety  from  Bodenmais),  and  48"68  sulphur,  56'87  iron 
(variety  from  Bai^ges).  The  constitution  of  the  mineral  is  still 
uncertain ;  but  its  true  formula  is  probably  Fe  S,  which  would 
require  864  per  cent  sulphur  and  68*6  per  cent  iron.  Lastly, 
the  analyses  of  antimony-glance  give  results  varying  between 

Antimony  74-06,       ^„j       Antimony  73-5, 
Sulphur     25-94,       ^^       Sulphur      26-5. 

The  true  formula  of  this  mineral  is  undoubtedly  SbS*,  which 
would  require  only  72*88  per  cent  of  antimonv. 

Similar  examples  might  be  greatly  multiplied.  Those  just 
cited  were  selected  at  random  from  the  first  lew  pages  of  Dana's 
*  System  of  Mineralogy.'  They  are  all  examf)les  of  binary  com- 
pounds which  occur  almost  chemically  pure  in  nature ;  so  that 
the  phenomena  in  question  are  not  complicated  by  those  of 
isomorphism. 

When  we  pass  to  minerals  of  more  complex  constitution,  the 
same  phenomena  can  be  made  evident^  although  not  quite  so 
easily,  on  account  of  the  introduction  of  the  phenomena  of  sub- 
stitution by  isomorphous  elements.  It  will  not,  however,  be  ne- 
cessary for  me  to  cite  examples  ;  for  it  is  a  £Eict  perfectly  well 
known  to  all  mineralogists,  that,  after  making  allowances  for  the 
substitution  of  isomorphous  elements,  the  various  analyses  of 
such  minerals  as  mica,  hornblende,  garnet,  and  tourmaline  differ 
very  greatly  from  each  other, — a  difference,  moreover,  which  no 
mere  error  of  analysis  will  explain,  and  which  must  therefore  be 
referred  to  an  actual  varialion  in  composition.  Jn  the  silicates 
this  variation  in  composition  is  made  evident  by  the  variation  of 
what  is  termed  the  "oxygen  ratios;"  and  it  is  well  known  to 
mineralogists  that  in  many  species  this  variation  is  very  large. 
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For  example,  in  mica  the  following  ratios  between  the  oxygen  in 
the  base  and  acid  have  been  observed  in  merely  the  Muscovite 
variety : — 18 :  16,  13^:  16,  and  14f :  16;  and  similarly  wide  va- 
riations might  be  pointed  out  in  other  well  known  species.  It 
is  in  consequence  of  such  variations  as  these  that  the  general 
chemical  formulae  of  some  of  the  best  known  mineral  species^ 
such  as  mica  and  tourmaline,  are  still  uncertain ;  and  in  other 
cases,  where  the  true  formulae  is  probably  known,  the  constitu- 
tion of  the  mineral  has  been  determined  quite  as  much  from 
other  considerations  as  from  the  chemical  analyses. 

Sufficient  has  been  said,  I  think,  to  show  that  variations  in 
composition  similar  to  those  which  I  have  observed  in  zinc  and 
antimony  occur  in  many  minerals ;  and  I  trust  that  the  results 
of  my  investigation  will  serve  to  throw  light  on  this  whole  class 
of  phenomena,  which  have  so  greatly  perplexed  mineralogists, 
and  rendered  all  strictly  chemical  classincations  of  mineral  spe- 
cies so  unsatisfactory.  This  investigation  has  shown  that  a  defi- 
nite crystalline  form  is  compatible  with  quite  a  wide  variation  of 
composition,  and  has  in  this  way  pointed  out  an  explanation  of 
the  variation  observed  in  the  mineral  kingdom.  But  more  than 
this,  the  investigation  has  also  indicated  a  method  by  which, 
amidst  all  this  variation,  the  true  constitution  of  the  mineral  can 
be  determined. 

In  the  compounds  of  zinc  and  antimony,  although  the  definite 
crystalline  form  was  compatible  with  a  wide  variation  in  the 
proportions  of  the  constituent  elements,  yet  the  point  correspond- 
ing to  the  typical  composition  was  marked  by  several  unmis- 
takeable  properties,  which  clearly  enough  indicated  the  true  for- 
mulae of  the  compounds.  These  properties  are  discussed  at 
length  in  my  original  memoir,  and  need  therefore  only  to  be  al- 
luded to  in  this  connection. 

It  has  already  been  stated  that  the  crystals,  both  of  Sb  Zn' 
andSbZn',  having  the  theoretical  composition  are,  as  a  rule, 
larger  and  more  generally  aggregated  than  those  containing  an 
excess  of  either  metal.  Moreover,  in  Sb  Zn^  the  general  char- 
acter of  the  crystals  appears  to  be  modified  by  the  change  of 
composition,  although  tne  crystallographic  elements  remain  the 
same.  Thus  in  the  crystals  having  the  theoretical  composition, 
the  octahedral  planes  are  greatly  developed,  giving  to  the  cry^. 
tals  the  general  appearance  of  a  truncated  octahedron.*  But  as 
the  crystals  take  up  an  excess  either  of  antimony  or  zinc,  the 
basal  planes  become  more  and  more  dominant,  and  the  crystals 
are  at  last  reduced  to  thin  plates.  In  fact,  so  marked  are  these 
changes,  that,  after  a  little  experience,  a  person  could  tell  the  ap- 
proximate composition  of  the  crystals  from  their  general  appear- 

*  See  figure  acoompaDjiog  my  original  memoir. 
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Qnce.  Similar  changes  in  the  appearance  of  many  minerals  are 
familiar  to  the  mineralogist  They  are  seen  in  calcite,  heavy 
spar,  Anglesite,  and  others,  and  may  serve  as  guides  in  tracing 
variations  of  composition. 

Again,  the  specific  gravity  of  the  crystals,  both  of  Sb  Zn*  and 
Sb  Zn',  was  taken  with  great  care  through  the  whole  series,  and 
the  results  are  tabulated  below.  The  union  of  the  two  elements 
is  attended  with  an  increase  of  volame,  and  this  increase  is  at  a 
maximum  at  the  points  corresponding  to  the  theoretical  compo- 
sition. These  points  would  therefore  be  marked  in  a  set  of  crys- 
tals by  being  points  of  minimum  specific  gravity;  and  they 
could  be  determined  with  great  accuracy  by  means  of  this  prop- 
erty, even  in  a  series  of  alloys  of  the  two  metals  which  had  not 
been  crystaliissed.  This  fact  is  illustrated  by  the  following  Table, 
reprinted  from  the  original  memoir. 

Specific  Gravities  of  Crystals  formed  in  the  Alloy  t  of  Zinc  and  Antimony . 


Compoaition  of  tiM 

Composition  of  the 

Spec  gnT. 

Mean  epec. 

Ezpantioo 

in  cryatal- 

Usiof. 

alloyt. 

crynUli. 

oferyiit«lB 

gnr.  of 

Per    eat 

of  Zn. 

Poroeot 

of  S»». 

Far  oeut 
of  Zo. 

Per  eeot 
ofSb. 

by  experi- 
ment. 

zinc  and 
antioMMy. 

lO'OO 

7-168 

7163 

0000 

♦9600 

'406 

.... 

.... 

7069 

7-188 

0064 

♦8620 

18-80 

.... 

6898 

7-082 

0184 

♦76ao 

28-70 

.... 

.... 

6769 

7032 

0  268 

70-40 

29  60 

64-20 

85-Vo 

6699 

6  975 

0-276 

66  50 

88  60 

61-00 

8900 

6628 

6959 

0  831 

64  60 

86  50 

68-56 

41-44 

6-596 

6-948 

0  862 

62  60 

87  60 

66-58 

44-47 

6506 

6-938 

0-427 

60-60 

89-40 

55  00 

45  00 

6-440 

6-931 

0-491 

68  60 

41--10 

50  89 

49-61 

6-896 

6  909 

0-613 

66-60 

4840 

49-96 

6005 

6-888 

6-906 

0518 

48-70 

6180 

48-66 

51-84 

6404 

6-900 

0-496 

46-70 

6880 

46  77 

58-28 

6876 

6-891 

0  515 

44-80 

56-20 

4426 

55-74 

6  341 

6  879 

0-538 

t42-8« 

67-M 

48*00 

5091 

osn 

0*874 

0-547 

♦40«>0 

60-00 

•  • . . 

6886 

6-860 

0474 

♦86  00 

6600 

.... 

6404 

6-887 

0-4:{8 

83  00 

6700 

85*8*7 

64-68 

6-401 

6838 

0487 

t«T-50 

26-60 

70-50 

88-62 

6688 

6-884 

6830  . 

0-446 

*  T«'50 

88-85 

66-15 

0-888 

6831 

0-448 

78  60 

82  08 

67-92 

6-400 

6  822 

0-422 

26-00 

7400 

8107 

68-98 

6-418 

6-818 

0-400 

2660 

7*50 

80-48 

69  67 

6  428 

6816 

0-888 

24*50 

75'60 

28-76 

71-24 

6-449 

6  807 

OUbS 

22-60 

77-60 

26-62 

78  88 

6-468 

6798 

0  845 

21'&0 

78-60 

24-88 

7517 

6-467 

6-790 

0-828 

♦15  00 

86  00 

.... 

5  564 

6-744 

0180 

♦1000 

90  00 

.... 

6608 

6721 

0118 

♦6  00 

95  00 

• .  •  • 

...• 

6  656 

6  698 

0048 

•  • .  • 

100-(»0 

....    • 

6  677 

6677 

0  000 

♦  Alloy,  not  cryntallired.  t  Point  of  typical  composition  of  SbZn*. 

t  Point  of  typical  conn  position  of  SbZn  . 
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The  point  of  typical  composition  in  the  case  of  the  crystals  of 
Sb  Zn'  was  still  further  marked  in  a  most  decided  manner  by  a 
very  remarkable  property.  It  has  already  been  stated  that  tiiis 
compound  has  the  power  of  decomposing  water  with  rapidity  at 
100  C. ;  but  this  is  true  only  of  those  crystals  which  nave  ap- 
proximately the  theoretical  composition.  During  the  course  of 
my  investigation  I  determined  the  quantity  of  hydrogen  evolved 
by  alloys  of  difierent  composition  during  a  given  time,  taking 
care,  of  course^  that  the  circumstances  should  be  the  same  in  all 
cases ;  and  I  found  that  with  the  alloy  containing  43  per  oent  of 
zinc,  there  is  an  immense  maximum,  confined  at  most  between  2 
per  cent  on  either  side,  the  alloy  of  to  per  cent  yielding  over 
nine  times  as  much  gas  as  an  alloy  of  60  per  cent,  although  the 
crystals  of  the  last  were  fully  as  definite  as  those  of  the  first.* 

It  is  evident  from  the  above  facts,  that  the  points  corremond- 
ing  to  the  theoretical  composition  of  the  two  compounds  of  zinc 
and  antimony,  are  hlso  points  of  maxima  and  mimma  of  various 

J)roperties.  "Now  I  have  no  doubt  that  the  same  truth  will  be 
bund  to  hold  in  the  mineral  kingdom.  In  a  mineral  like  tour- 
maline or  mica,  for  example,  the  specimen  having  the  exact  theo- 
retical composition  may  probably  be  discovered  by  examining  a 
large  number  of  specimens,  and  discussing  their  various  physical 
properties.  All  the  physical  properties  may  be  of  value  in  this 
connection,  such  as  lustre,  hardness,  specific  gravity,  specific 
heat,  &c.;  and  no  mechanical  rules  can  be  laid  down.  Much 
must  depend  on  the  discretion  of  the  observer ;  and  in  anv  cases 
such  properties  will  be  selected  as  are  best  adapted  to  tne  cir- 
cumstances of  the  case.  In  comparing  different  crystals  of  the 
same  mineral,  it  is  obviously  important  to  select  such  as  have 
been  formed  in  a  diifferent  matrix ;  for  it  is  only  with  such  that 
we  should  be  led  to  expect  great  variations  of  composition.  It 
is  also  evident  that  the  phenomena  would  be  complicated  when 
there  has  been  a  substitution  of  isomorphous  elements ;  and  un- 
til the  effect  of  such  substitution  on  the  physical  properties  can 
be  traced,  it  will  be  necessary  to  select  specimens  of  as  uniform  a 
constitution  as  possible. 

With  one  otter  consideration  I  will  dose  this  paper.  The 
principle  which  has  been  here  discussed  must  modity  materially 
our  notion  of  a  mineral  species.  The  idea  of  a  mineral  species 
has  hitherto  involved  chiefly  two  distinct  characters: — first,  a 
definite  crystalline  form ;  second,  a  constant  general  formula;  and 
any  important  variation  in  either  of  these  characters  has  been 
regarded  as  equivalent  to  a  change  of  species.  Rutile  and  ana- 
tase  are  regarded  as  different  species,  because  their  crystalline 
forms  are  slightly  different,  although  both  minerals  have  identi- 
cally the  same  constitution  ;  and  again,  magnetite  and  Franklin* 

*  Sm  Table  in  the  memoir  before  cited. 
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ite,  which  have  the  same  form,  are  regarded  as  different  species, 
because  they  have  a  slightly  different  composition.  It  is  true 
that  the  actual  composition  of  a  mineral  may  vary  very  greatly 
by  the  substitution  of  isomorphous  elements,  and  yet,  if  the  gen- 
eral formula  remains  constant,  the  species  mav  not  be  changed. 
But  the  extent  to  which  such  substitution  can  be  carried  without 
changing  the  species  is  not  so  well  settled  among  mineralogists 
as  could  be  desired,  and  the  same  rule  is  not  applied  to  all  spe* 
cies.  The  difference  between  the  varieties  of  garnet,  for  example, 
is  as  great  as  that  between  the  species  magnetite  and  Franklinite. 
Leaving,  however,  this  point  undetermined,  all  mineralogists 
have  agreed  that  any  essential  change  in  the  general  formula  was 
inconsistent  with  the  idea  of  the  same  species.  The  result,  how- 
ever,  of  my  investigation  is  to  show  that  the  general  formula  of 
a  mineral  species  may  vary  also,  or,  as  I  should  rather  say,  the 
general  formula  is  not  necessarily  the  actual  formula  of  each  given 
specimen,  but  only  the  typical  formula  of  the  species  towards 
which  the  mineral  tends,  and  which  it  would  unquestionably 
reach  if  it  could  be  several  times  recrystallized. 

According  to  this  view,  the  general  formula  represents  not  Che 
actual  constitution  of  the  mineral,  but  only  a  certain  typical  com- 
position^  which  perhaps  is  never  realized  with  any  actual  speci* 
men.  The  fact  that  the  composition  of  a  mineral  species  may 
be  modified  by  the  substitution  of  isomorphous  elements,  was 
first  established  by  Mitscherlich,  and  has  long  been  an  admitted 
principle  in  mineralogy.  We  must  now,  as  I  think,  still  further 
expand  our  idea  of  a  mineral  species,  and  admit  that  its  compo- 
sition may  be  modified  by  an  actual  variation  in  the  proportions 
of  its  constituents.  Thus  it  is  that  in  mineralogy,  as  in  other 
sciences,  we  are  led  to  admit  the  truth  of  that  maxim  which 
every  advance  in  true  knowledge  seems  to  verify,  "  Katara  non 
facit  saltus." 

While  the  results  of  my  investigations  thus  serve  to  render 
the  idea  of  a  mineral  species  less  definite  than  before,  I  cannot 
but  hope  that  they  will  tend  ultimately  to  simplify  the  whole 
subject  of  mineralogy ;  for  not  only  may  we  expect  to  reduce 
the  number  of  mineral  species,  but  also,  by  simplifying  the  gen- 
eral formulae  of  those  which  remain,  to  classify  the  whole  with  a 
greater  precision  than  is  now  possible.  To  do  this,  however,  im- 
plies a  careful  revision  of  the  whole  subject-matter  of  mineralogy 
on  the  principles  above  given, — a  labor  of  which  few  can  ap- 
preciate the  extent,  except  those  who  are  familiar  with  the  metn- 
ods  of  physical  research.  The  work  cannot  be  done  by  any  one 
person ;  and  it  is  the  chief  object  of  the  present  paper  to  call  the 
attention  of  mineralogists  to  the  importance  of  the  subject 

I  have-  not  thought  it  necessary  to  dwell  in  this  paper  on  the 
obvious  distinction  between  the  phenoiifiena  here  in  oonsideni^ 
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tion,  and  those  of  iBomorpbism.  It  was  shown  in  my  previons 
memoir,  that  the  variation  in  the  composition  of  the  crystals  of 
SbZn'  andSbZa*  could  not  be  explained  by  this  principle; 
and  the  distinction  between  the  two  classes  of  phenomena  has 
been  still  farther  illustrated  by  a  recent  investigation  on  the  crys- 
tals formed  in  alloys  of  copper  and  zinc,  made  in  my  laboratory 
by  Mr.  F.  H.  Storer.  These  crystals,  which  are  undoubtedly 
mixtures  of  isomorphous  elements,  give  no  indications  whatever 
of  points  of  typical  composition, — thus  illustrating  not  only  the 
characters  of  an  isomorpnoua  mixture,  but  also  uie  distinction 
between  such  a  mixture  and^  a  true  chemical  compound.  Ad- 
mitting, then,  the  possibility  of  a  variation  of  composition  in  a 
mineral  species,  independent  of  the  phenomena  of  isomorphism, 
it  becomes  of  importance  to  distinguish  this  new  class  of  phenom- 
ena by  a  separate  term ;  and  I  would  propose  for  this  purpose 
the  word  Allomerism,  Bv  this  word  I  would  designate  a  varich 
tion  in  the  proportions  of  the  constituents  of  a  crystdUixed  compound 
without  any  essential  diange  in  the  crystaUine  form.  If,  then,  we 
also  use  the  word  typical  to  indicate  the  condition  ot  definite  com- 
portion,  we  may  speak  of  those  specimens  of  a  mineral  species 
which  contain  an  excess  of  one  or  the  other  constituent,  as  alio- 
meric  variations  from  the  typical  composition.  The  degree  of  allo- 
merism would  then  be  measured  by  the  excess  of  the  allomerie 
constituent  above  the  typical  composition.  Thus  the  crystals  of 
Sb  Zn'  containing  42*8  per  cent  of  zinc  would  be  said  to  have 
the  typical  composition ;  while  those  containing  56  per  cent  of 
zinc  would  be  distinguished  as  an  allomerie  variety,  the  degree 
of  allomerism  in  this  instance  amounting  to  12  per  cent,  and 
zinc  being  the  allomerie  constituent  In  the  case  of  the  mineral 
Discrasite,  it  is  probable  that  no  specimen  having  the  typical 
composition  has  yet  been  analyzed.  Those  specimens  wbose 
analyses  are  given  in  Dana's  '  System  of  Mineralogy,'  are  all 
probably  aUorneric  varieties  of  the  mineral,  silver  being  the  allo- 
merie constituent,  and  the  degree  of  allomerism  varying  from  4 
to  7  per  cent.  It  is  unnecessary,  however,  to  multiply  exam- 
ples, as  the  above  are  sufficient  to  illustrate  the  use  of  tne  term. 


Abt.  XIX. — Notices  of  several  American  Meteorites;   by 
Charles  Upham  Shepard. 

1.  NAraska  Iron. — This  very  interesting  mass,  first  noticed  in 
a  late  number  of  the  Proceedings  of  the  St.  Louis  Academy  of 
Sciences,  was  brought  to  St.  Louis  by  the  fur  traders  in  the  em- 
ploy of  C.  P.  Chouteau,  Esq.,  about  two  years  ago,  and  'by  him 
presented  to  the  museum  of  the  Academy.  It  was  found  near 
the  Missouri  River,  between  Council  Bluff  and  Fort  Union.    It 
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originally  weighed  about  thirty-five  pounds,  but  is  now  reduced 
to  twenty-nine.  Its  shape  was  an  oblong,  compressed  oval,  not 
unlike  that  of  the  Chesterville,  South  Carolina,  iron-mass,  which 
has  been  compared  by  me  to  the  form  of  a  thick,  blunt  edged 
fresh  water  clam  (Unto),  Its  surface  is  as  black  and  smooth  aa 
that  of  the  Braunau  Iron,  from  which  however  it  differs  in  being 
more  even  and  smooth,  though  it  is  not  destitute  of  the  usual 
indentations  belonging  to  meteorites,  but  these  are  by  no  means 
uniform  in  their  occurrence  over  the  entire  surface.  The  crust 
is  everywhere  extremely  thin,  amounting  to  scarcely  more  than 
a  mere  varnish ;  and  what  is  very  remarkable,  is  often  insuffi- 
cient to  hide  the  Widmannstattian  figures  with  which  the  body 
must  have  been  covered  before  it  entered  our  atmosphere.  The 
lines  are  not  equally  displayed  throughout,  and  indeed  will  gen- 
erally require  a  single  lens  in  order  to  be  distinctly  seen,  rior 
have  they  the  same  beautiful  regularity  as  when  obtained  by 
etching  upon  a  polished  surface  .from  the  interior.  They  are 
moreover  curiously  knotted,  so  as  to  resemble,  under  the  micro- 
scope, the  blunted  teeth  of  a  fine  saw  blade.  The  configuration 
upon  the  etched  plates  of  this  iron  resembles  slightly  that  of  the 
Texas  mass,  though  the  bars  are  much  more  rectilinear,  and  in 
this  respect  approach  nearer  to  the  new  African  irons  described 
by  me  (those  from  Namaqua  Land  and  Orange  River).  I  ob- 
serve, however,  in  this  as  well  as  in  most  other  irons,  that  the 
fullest  regularity  of  int^nal  structure  does  not  prevail,  until 
some  little  depth  from  the  outer  surface  or  crust  is  reached.  The 
Nebraska  iron  is  quite  free  from  earthy,  plumbaginous  or  pyritic 
matter.  Prof.  Litton,  of  the  St.  Louis  University,  has  recog- 
nized in  it  the  presence  of  nickel ;  and  is  understood  to  be  now 
engaged  with  its  complete  analysis.  Its  speci6c  gravity  is  7*786. 
The  character  of  the  surface  renders  it  certain  that  this  mass 
must  be  of  very  recent  fall.  I  am  indebted  to  the  liberality  of 
the  Academy,  and  the  kind  offices  of  Nathaniel  Holmes,  £sq., 
its  Secretary,  for  a  fine  slice  of  the  mass,  from  which  I  have  been 
enabled  to  make  the  foregoing  observations. 

2.  Forsyth  (Taney  County,  Missouri)  Iron. — My  first  informa- 
tion of  this  locality  was  derived,  while  on  a  visit  to  southeast- 
em  Missouri  in  April  last,  from  N.  Aubushon,  Esq.,  of  Ironton. 
He  stated  that  a.  small  specimen  of  curiously  knitted,  malleable 
ore,  of  a  white  color  resembling  silver,  had  been  sent  him  two 
or  three  years  ago  bv  a  person  residing  near  the  locality.  Mr. 
Aubushon  forwardea  it  to  an  assayer  at  Ducktown,  Tenn.,  from 
whom  he  learned  that  it  was  composed  of  iron  and  nickel.  On 
visiting  St.  Louis  soon  after,  I  was  informed  bv  Prof.  Swallow, 
the  State  Geologist,  that  a  specimen  had  also  been  transmitted 
to  him  by  letter  from  the  same  place;  and  that  Prof.  Litton  had 
found  it  to  be  composed  of  sinular  constituents.    Pro£  Swallow 
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presented  me  a  small  fragment  of  his  specimen,  npon  which  I 
am  able  to  offer  a  few  remarks,  awaiting  the  results  of  Pro£ 
Litton's  analysis,  for  fuller  information. 

Tbe  mass  evidently  belongs  to  the  rather  rare  group  of  amyg- 
daloidal  meteoric  irons,  in  which,  like  those  of  Steinbach  (Sax- 
ony) and  Hainholz  (Westphalia),  the  peridotic  ingredient  pre- 
ponderates over  the  nickelic  iron.  Its  specific  gravity  is  4*46. 
The  iron  is  remarkable  for  its  whiteness,  while  the  peridot  is  of 
a  well  marked  green  color,  and*  distinctly  crystalline.  No  py- 
rites is  visible  in  the  very  small  fragments  examined.  It  is 
reported  that  two  considerable  masses  of  this  meteorite  were 
found  buried  in  the  soil  upon  a  hill-side ;  and  that  they  are  at 
present  secreted  tinder  the  belief  that  they  contain  silver, 

3.  Btrthlehem  (New  York)  Meteoric  Stone,  of  Aug.  11,  1869.— 
The  only  stone  found  from  the  great  explosion  heard  over  a 
large  district  of  northwestern  Massachusetts,  and  extending  into 
the  state  of  New  York  as  far  as  ten  miles  west  of  the  cities  of 
Albany  and  Troy,  was  the  little  fragment,  less  in  size  than  a 
pigeon's  egg,  of  which  an  outline  is  here  subjoined. 

I  am  iradebted  to  David  A.  Wells,  Esq.,  the  y^^"^^^^^ 

editor  of  the  American  Scientific  Annual,  for      /"""^^  J 

several  interesting  particulars  concerning  its  dis-     /  ( 

covery  and  properties.    He  was  good  enough  to     /  » 

visit,  at  my  request,  the  residence  of  Mr.  Garritt    /  J 

Vanderpool  (situated  seven  miles  from  Albany  /  / 

and  one  mile  west  of  Bethehem  church),  where  /  / 

the  stone  fell,  and  to  ascertain  on  the  spot  the  \  y^ 

facts  respecting  its  descent.  Mr.  Vanderpool  was  "^-^ 
at  work  near  his  house,  and  heard  the  explosion  in  common 
with  other  members  of  his  family.  About  two  minutes  after, 
as  it  appeared  to  him,  a  stone,  coming  in  an  oblique  course, 
struck  the  side  of  a  waggon-house,  glanced  off,  hit  a  log  upon 
the  ground,  bounded  again,  and  rolled  into  the  grass.  A  dog 
lying  in  the  doorway  of  the  waggon-house  sprang  up,  darted 
out  and  seized  it,  but  dropped  it  immediately,  probablv  on  ac- 
count of  its  warmth  and  sulphureous  smell.  Mr.  Wells  had  two 
opportunities  of  inspecting  the  stone  before  it  was  sold  to  the 
State  Cabinet  in  Albany.  It  was  far  from  being  entire  when 
first  picked  up,  no  doubt  having  been  broken  by  its  contact 
with  the  house.  On  the  second  inspection,  he  noticed  that  one 
corner  had  been  broken  away,  and  other  portions  much  marred 
through  the  use  of  knife  blades  upon  its  surface  by  the  curious, 
who,  in  this  rude  way,  had  been  led  to  investigate  its  peculiari- 
ties. About  "one-half  of  it  however,"  he  observes,  **is  covered 
with  the  peculiar  dark  colored  crust  of  meteorites,  and  has  a 
burnt  appearance.  This  is  so  well  marked  that  it  at  once  estab- 
lishes its  identity  as  a  meteoric  stone.    The  other  sides  present- 
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ing  the  appearance  originally  bright  and  of  a  fresh  fracture  were 
clear,  but  are  now  soiled  from  handling.  The^ color  is  a  light 
steel-grey,  with  metallic  particles  interspersed.  The  structure 
is  granular." 

Through  the  recommendation  of  His  Excellency,  Gov.  Mor- 
gan, to  the  officers  having  in  charge  the  state  cabinet,  a  small 
fragment  of  the  stone  including  a  portion  of  the  crust,  was  most 
obliringly  transmitted  to  me  by  Mr.  Woolworth,  accompanied 
by  the  following  note: 

"Albany,  Nov.  11, 1859. 
Prof.  Charles  U.  Shepard, 

Dear  Sir : — I  am  directed  by  Gov.  Morgan,  as  Chairman 
of  the  Committee  of  the  Regents  of  the  University  on  the  State  Cabinet 
of  NHtural  History,  to  send  you  the  inclosed  portion  of  the  aerolite  lately 
found  near  this  city.  The  Committee  had  hopes  of  finding  other  parts 
of  the  stone  than  Uie  one  first  discovered,  but  have  not  been  successful. 
They  regret  they  cannot  send  you  more,  but  could  not  do  so  without  de- 
stroying the  specimen  they  possess.  Hoping  it  may  be  sufficient  for  your 
purposes,  I  am,  very  truly,  yours,  &c, 

J.  B.  Woolworth,  SecWy^  dte, 

I  am  likewise  much  indebted  to  Henry  A.  Homes,  Esq ,  the 
State  Librarian,  for  his  good  ofifices  in  facilitating  my  early  ac- 

auisition  of  the  specimen  which  enables  me  to  compare  it  with 
lose  I  possess  from  other  localities. 

The  crust  of  the  Bethlehem  stone  is  very  peculiar.  It  is 
double  the  thickness  of  any  in  my  collection,  equalling  that  of 
thick  pasteboard.  It  is  perfectly  black,  and  very  open  in  its 
texture.  The  outer  surface  is  rough,  being  nowhere  perfectly 
fused,  but  only  semi-vitrified.  Without  being  fragile  or  carbon- 
aceous, it  nevertheless  resembles  in  color,  lustre,  and  porousness, 
certain  surfaces  of  mineral  charcoal.  The  interior  of  the  stone 
IB  equally  peculiar,  being  loosely  granular,  the  particles  being 
tmiform  in  character,  small,  highly  crystalline,  and  nearly  trans- 
parent. They  possess  a  brilliant  lustre,  a  very  light  grey  or 
greenish  white  color.  They  resemble  volcanic  peridot  more 
than  any  species  of  the  augitic  or  feldspar  family.  Kickelic 
iron,  of  a  bright  white  color,  in  delicate  filaments  and  semi-crys- 
talline grains,  is  thickly  diffused  through  the  mass;  and  these 
grains,  as  well  as  those  of  the  peridotic  mineral,  are  flecked  with 
Drilliant  points  of  pyrrhotine  (FeS).  The  specific  gravity  is 
8*56.  In  general  color  and  effect  to  the  eye,  it  approaches  near- 
est to  the  Klein-Wenden  stone  (Sept.  16,  1843) ;  but  it  differs 
£rom  this  in  being  larger  grained,  ana  looser  in  its  texture. 

4.  Remarks  upon  ilie  Ohio  stones  of  May  1,  1860. — Through 
the  much  valued  assistance  of  Prof.  J.  L.  Smith,  the  large  68- 
pound  stone  that  fell  near  the  house  of  Mr.  Wm.  Law  of  New 
Concord,  forms  part  of  my  meteoric  cabinet.  Without  attempt- 
ing at  present  a  complete  description  of  its  form  and  character. 
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I  will  only  oflFer  a  few  remarks  upon  the  relationsbip  of  the  Ohio 
meteorites  to  those  of  other  falls.  In  its  internal  aspect  it  ap- 
proaches the  stone  of  Jekaterinoslaw,  Bussia  (1825),  though  it 
13  somewhat  firmer  and  more  compact.  In  crust,  the  two  are 
identical.  It  is  also  similar  to  the  stone  of  Slobodka^  Bussia 
(Aug.  10,  1808) ;  and  compares  closely  with  those  of  Politz 
(Oct.  18,  1819),  of  Nanjemoy,  Maryland  (Feb.  10,  1828),  and  of 
Kuleschowka,  Bussia  (March  12,  1811);  but  the  crust  is  less 
smooth  on  the  Ohio  stone  than  in  that  of  the  latter. 

A  pearl  grey  peridot  forms  the  chief  constituent  (above  two- 
thirds)  of  the  stone.  This  mineral  is  often  rolled  up  into  ob- 
scurely formed  globules,  which  are  so  firmly  imbedded  in  the 
more  massive  portions  of  the  same  mineral,  as  to  be  broken 
across  on  the  fracture  of  the  stone,  which  thereby  presents  a 
sub-pisiform  appearance.  Snow  white  particles  of  Chladnite  are 
thickly  scattered  in  mei*6  specks  through  the  mass,  and  closely- 
incorporated  with  the  peridot.  The  nickelic  iron,  of  a  bright 
white  color,  is  also  everywhere  thickly  interspersed  in  little 
points.  Pyrrhotine  is  less  conspicuous,  though  often  visible  in 
rather  broad  patches;  while  black  grains  of  chromite  are  easily- 
distinguishable  by  the  aid  of  a  glass,  and  sometimes  with  the 
naked  eye. 

The  crust  is  of  medium  thickness,  and  the  usual  wavy  and 
pitted  impressions  are  also  strictly  characteristic  of  these  stones. 
Their  origin  in  meteorites  generally,  is  perhaps  still  obscure,  but 
may  be  conceived  to  originate  in  the  fiaking  off  of  fragments  in 
consequence  of  the  sudden  transition  from  cold  to  hot,  which 
must  happen  to  bodies  coming  instantaneously  from  a  tempera- 
ture far  below  zero  into  a  state  of  vivid  incandescence,  at  least 
upon  their  immediate  surface.  We  see  a  somewhat  analogous 
fiaking  up  from  heated  surfaces  of  granite  blocks  during  a  con* 
flagration,  when  wetted  by  cold  water;  though  in  the  latter  case, 
as  might  be  expected,  convexities  take  the  place  of  concavities. 

5.  Supposed  Fall  of  a  Meteoric  Stone  in  Independence  Oounty^ 
loway  during  the  summer  of  1857. — ^I  casually  learned  while  re* 
cently  in  Missouri,  that  a  stone  fell  at  a  place  called  Pilot  Grove, 
near  the  stage  road,  in  or  near  the  montn  of  August,  1857.  The 
stone  was  preserved ;  and  I  am  not  without  hopes  of  obtainixig 
a  portion  of  it,  having  heard  of  its  exhibition  during  the  last 
year  before  the  Academy  of  Sciences  at  Chicago.* 

*  Df tectum  of  PhoiphorM  in  the  native  steel  of  MofUgomtry  (  Vermont)^  and  in 
Ihe  Waterloo  (New  Fork)  Meteoric  stone : 

I  have  examined  tlie  first  niuned  substance  cMefij  with  a  riew  to  determine  its 
relationship  to  the  Rutherfordton  (N.  C.)  FerroBilicine,  (see  the  September  number 
<if  this  Jounial  for  1859),  and  find  that  while  it  is  free  from  ffilicon,  it  nerertlieless 
abounds  in  phosphorus.  The  Waterloo  stone,  wh«)9e  resemblance  is  so  f^^eat  to  a 
well  burnt  Bristol  brick,  gives  a  very  decided  test  for  phosphoric  acid.  The  prob- 
lematical steel  from  Bedford  County  (PenDsylvania)  is  free  both  from  siliooo  and 
phosphorus. 

New  Hareii,  July  1, 1860. 
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Art.  XX. — Influence  of  Arsenious  Acid  upon  the  Watte  of  the 
Animal  Tissue. 

According  to  experimeDts  made  by  Prof.  Schmidt  and  Dr. 
Stuerzwage  of  Dorpat,*  arsenious  acid  when  introduced  into  the 
circulation,  occasions  a  considerable  diminution  of  the  ordinary 
waste  of  the  tissues. 

This  decrease,  which  amounts  to  from  twenty  to  forty  per  cent, 
occurs  even  after  the  administration  of  very  small  doses;  more 
rapidly  if  the  acid  is  injected  directly  into  the  veins ;  more  slowly, 
yet  with  equal  intensity,  if  absorbed  from  the  intestines.  Tne 
action  is  most  striking  in  the  case  of  fowls  which  neither  vomit 
after  injection  of  the  arsenic  nor  reject  their  accustomed  food ; 
but  even  in  cats  which  are  subject  to  vomiting  after  the  injection 
and  must  therefore  be  regarded  as  in  a  starving  condition,  the 
waste  of  the  organism  was  diminished  about  twenty  per  cent  after 
subtracting  the  decrease  occasioned  by  the  mere  want  of  food. 

This  fact  satisfactorily  explains  the  fattening  of  horses  afber 
small  doses  of  arsenious  acid,  a  phenomenon  well  known  to 
horse  dealers. 

An  amount  of  fat  and  albuminous  substances  equivalent  to 
the  repressed  carbonic  acid  and  urea  remains  in  the  body  and  in- 
creases its  weight,  if  the  animal  receives  at  the  same  time  a  suf- 
ficient amount  of  food. 

When  larger  doses  of  arsenious  acid  are  given  nervous  symp- 
toms appear,  which  may  be  classified  in  two  groups :  spinal  irri- 
tation and  paralysis.  To  the  first  may  be  referred  the  vomiting, 
the  accelerated  respiration,  the  feeble  pulse ;  to  the  last,  the  in- 
clination to  sleep,  the  weakness,  and  the  retarded  and  labored 
breathing.  Both  may  be  explained  by  the  very  considerable 
congestion  of  the  central  organs  which  was  constantly  observed 
in  post  mortem  examinations. 

These  experiments  are  of  particular  interest  since  they  go  far 
to  prove  the  complete  reliability  of  the  published  accounts  of 
the  custom  of  '*  arsenic  eating,"  which  is  said  to  prevail  among 
the  peasantry  of  several  Austrian  provinces.  These  accounts 
have  been  time  and  again  held  up  to  ridicule  by  toxicologistSjf 
and  as  a  rule  have  been  received  with  suspicion  b^  all  scientific 
men.  Thev  have  nevertheless  been  widely  published  and  are 
conseq[uently  well  known  to  the  public. 

Dunng  the  last  eight  or  ten  years  the  origin  of  these  accounts 

♦  J<mmal  fur  praktiscke  Chemie,  1869,  Ixxviii,  p.  878. 

t  See  for  example,  Chrutison,  Edinburgh  Medical  Journal,  Feb.  1866,  i,  709.  A. 
Chevallier,  Journal  de  Chimie  Midirale,  etc.,  1864,  [8.]  x,  489.    Or  Tkiyhr,  in  his 
work  On  Foiaont.    London,  Churchill,  1869,  p.  91. 
AM.  JOUR.  SOL— SECOND  SERIES,  Vol.  XZX,  No.  89.-BEFT.,  1860. 
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has  been  generally  attributed  to  Dr.  v.  Tschadi,  who  published 
a  communication  upon  the  subject  in  1851  ;*  an  abstract  of 
which  may  be  found  in  Chambers'  Edinburgh  Journal,  Decem- 
ber 20,  1851,  [N.  S.,  No.  416,]  p.  889.t 

Two  years  later,  v.  Tschudi  made  another  communication^ 
in  support  of  his  previous  assertions : — this,  in  connection  with 
his  first  letter  which  had  previously  attracted  comparatively  lit- 
tle attention,  was  very  extensively  copied.§ 

Similar  stories  had  been  circulated,  however,  long  before  the 
letters  of  v.  Tschudi  were  made  public.  For  example,  our  own 
attention  was  first  directed  to  the  subject  by  the  statement  pub- 
lished in  the  Penny  Cyclopaedia  of  the  Society  for  the  Diffusioa 
of  Useful  Knowledge,  London,  1882,  ii,  403.  ArL  ^^Arseme. 
Medical  Uses  o/."     *    ♦     * 

'*  That  its  [white  oxyd  of  arsenic]  emplo^ent  in  such  doses  [^  or 
•^  of  a  graiDj  as  we  have  stated  is  not  only  safe  but  beneficial,  may  be 
satisfactorily  proved.  Not  only  are  old  worn  out  horses  endowed  with 
new  vigor,  improved  appetite,  <fec.,  by  its  use,  but  pigeons  to  which  this 
article  is  given,  show  greater  appetite  and  liveliness  than  others  withoat 
it ;  and  in  Upper  Styria  the  peasantry  use  it  as  a  seasoning  with  many 
articles  of  food,  such  as  cheese."     ♦     ♦     ♦ 

In  the  Boston  Medical  and  Surgical  Journal,  1885,  xii,  211,  is 
the  following : 

^  Dr.  Strohmayer  in  his  Medicinische  PraktiBche,|  relates  in  exemplifi- 
cation of  the  extent  to  which  the  system  may  become  accustomed  to  the 
operation  of  arsenic,  that  a  peasant  who  resided  near  a  convent  in  the 
Tyrol,  for  a  long  time,  took  ten  grains  of  arsenic  daily  with  his  food."  *  * 

In  noticing  the  article  in  Chambers'  Journal,  for  1851,  a  cor- 
respondent of  the  London  and  Edinburgh  Monthly  Journal  of 
Medical  Science,  February,  1852,  xiv,  190,  cites  the  following 
extracts : 

*  Wiener  medizinitche  Wbehetuehrift,  October  11th,  1861,  vol.  i.  No.  28. 

f  From  which  it  was  copied  into  Wells's  Annaal  of  Scientific  Discovery,  1852,  p. 
862.'^Hays's  Americaa  Journal  of  the  Medical  Sciences  for  July,  1852,  voL  zxiv,  a 
2*70,  also  contains  extracts  of  v.  Tscbudi's  letter,  taken  from  the  French  Oautte  Jet 
THbunaux  through  the  Journal  dee  connaieeancee  Med.  Ckirurg^  December  16tli, 
1851. 

1   Wiener  medixiniaehe  Wocheneehri/tf  1858,  No.  1. 

§  Inexteneo'm  Journal  de  Chimie  MSdieale,  etc.,  1854,  [8,]  x,  439;  from  La 
Preeee  Midicale  Beige  ;  from  Journal  de  la  Soeiiti  dee  Science*  nUdiealee  et  natur- 
ellee  de  Bruxellee ;  abstract  in  Chambers's  Edinlnnrgh  Journal,  June  11th,  185S, 
[N.  S.,1  vol.  xix,  No.  498,  p.  382. 

An  abstract  of  the  arst  (1851)  letter,  in  the  Oaxette  de  HAyitaux,  of  Paris,  Kay 
16,  1854,  p.  229 ;  from  Journal  de  Medicine  de  Bruxellee,  (see  also  London  Medical 
Timee  ana  Gazette,  July  1854,  xzx,  66,)  is  perhaps  the  best  known  of  any  of  the  nn- 
merotts  extracts  from  v .  Tschudi's  statements,  unless  it  be  that  given  by  J.  F.  W. 
Johnston  in  his  Chemistry  of  Common  Life,  New  York,  Appleton,  1 855 ;  i,  166 ;  also 
in  Bladcwood's  Magazine,  Dec.  1858,  Ixxiv,  687. 

[  I  Quere  f  Strohmayr,  Frz.  Medicinieehe  praktieehe  Dartetellung  geeammelter 
Krankheitrfalle,  u,  dee  ffeilverfahrene  aue  dem  Tagebueh  meiner  Erfahrung  Wien, 
Geroid,  1831.] 
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"  From  Vogt's  *  Arzneimittellehre,  B.  1,  S.  607.''  "  It  is  well-inown 
that  old  worn  out  horses  gain  an  appetite,  strength  and  spirit  by  the  use 
of  arsenic ;  and  a  pigeon  which  often  got  arsenic  was  observed  to  have 
ita  appetite  increased  and  its  movements  more  lively." 

"From  Med.  Jahb.  des  Oester.  Staates,  1822,  S.  99."  "There  is 
scarce  a  district  of  Upper  Styria  in  which  in  at  least  one  house,  arsenic 
may  not  be  found  under  the  name  of  Hydrach,  Orpiment,  <fec.  It  is  used 
for  diseases  of  the  domestic  animals,  against  vermin,  and  also  as  a  stom- 
achic to  increase  the  appetite.  A  peasant  in  ray  presence  showed,  with 
the  point  of  a  knife,  how  much  arsenic  he  took  daily  and  without  which 
he  said  he  could  not  live.  I  es.timated  the  quantity  at  about  two  grains. 
It  is  also  said  to  be  used  as  a  seasoning  for  cheese,  and  indeed  several  ea- 
ses of  poisoning  by  Siyrian  cheese  have  occurred,  and  one  but  lately." 

Similar  statements  made  by  Wibmer,  (probably  in  his  book, 
entitled,  '*2?ie  Wirkung  der  Arznetmittel,  u.  wjteim  gesunden  ihier- 
ischm  Korper^^^  4  vols.,  Munich,  1831-89,)  are  referred  to  in  Ger- 
man works  upon  the  materia  medica ;  while  travellers  who  have 
spent  much  time  in  these  provinces,  all  concur  in  their  statements 
regarding  the  common  custom  of  mixing  arsenic  with  the  food 
of  horses.t 

Evidence  of  this  sort  could  without  doubt  be  multiplied  to 
almost  any  extent  by  any  one  familiar  with  the  literature  of  the 
provinces  in  question,  or  with  the  habits  of  their  people.    A 

Quantity  of  such  roaterial,:|:  has  indeed  been  recently  collected  by 
[eisch,  and  published  in  the  London  Chemical  iNews,  May  19, 
1860,  i,  280 ;  from  which  we  quote  it,  as  being  recent,  (for  the 
most  part,)  precise  and  tolerably  direct ;  although  it  does  not 
differ  in  its  general  import  from  the  testimony  which  bad  already 
been  ofifered. 

On  the  Artenie  Eaten  of  Styria,  by  Charlee  Heiseh,  Beg,,  F.CJS^  Lecturer  on  * 
Chemietry  at  the  Middlesex  Jloepital  Medical  College.% — At  the  last  meeting  of  the 
Manchester  Philosophical  Society  I  observe  that  Dr.  Roscoe  called  attention  to  the 
arsenic  eaters  of  Styria.  Earing  for  the  last  two  years  been  in  communication  with 
the  medical  men  and  other  residents  in  the  districts  where  this  practice  prevails,  I 
shall  feel  obliged  if  you  will  allow  me  through  your  journal  to  make  known  the  facts 
I  haye  at  present  collected.  The  information  is  derived  mainly  from  Dr.  Lorem^ 
Imperial  Professor  of  Natural  History,  formerly  of  Salzburg,  from  Df.  Carl  Arbele, 
Professor  of  Anatomy  in  Salzburg,  and  Dr.  Kottowitz,  of  Neuhaus,  besides  severid 
non-medical  friends.  If  human  testimony  be  worth  anything,  the  fact  of  the  exist- 
ence of  arsenic  eaters  is  placed  beyond  a  doubt.  Dr.  Lorenz,  to  whom  questions 
were  first  addressed,  at  once  stated  that  he  was  aware  of  the  practice,  but  added, 
that  it  is  generally  difficult  to  get  hold  of  individual  cases,  as  the  obtaining  of  arsenic 

»  [Qu.  ?   Voigtel,  Fr.  G.  Syttem  der  Arxnetrntttellehre,  Leipzig,  1816.] 

f  A  custom  which  seems  also  to  prevail  to  a  certain  extent  in  England.  Com- 
pare Keeteven,  cited  by  Taylor,  (op.  ct<.,  p.  89.)  from  the  Association  Medical 
Journal,  Sept.  6,  and  20,  1866.  We  hare  to  regret  our  inability  to  refer  to  E.'s 
original  paper,  the  tenor  of  which  is  not  readily  to  be  inferred  from  Dr.  Taylor*8 
extracts. 

X  Compare  Boner  of  Ratisbon  in  Chambers's  Journal  of  Pop.  Lit.,  Ac,  Feb.  9th, 
1866,  vol  ▼,  No.  110.  p.  90 ;  see  also  iUd,  July  19lh,  1866^  toL  tI,  No.  1^8>  p.  46t 

§  From  the  Chiemical  News,  May  19th,  1860. 
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without  a  doctor's  certificate  is  contraiy  to  law,  and  those  who  do  so  are  very  anx- 
ious to  conceal  tlie  fact,  particularly  from  medical  men  and  priests.  Dr.  Lorenx 
was,  however,  well  acquainted  with  one  gentleman,  an  arsenic  eater,  with  whom  he 
kindly  put  me  in  communication,  and  to  whom  I  shall  refer  again  mora  partieularlj. 
He  also  says  that  he  knows  arsenic  is  commonly  taken  by  the  peasants  in  Styria, 
the  Tyrol,  and  the  Salzkammei^gut,  principally  by  huntsmen  and  woodcutters,  to 
improve  their  wind  and  prevent  &tigue.     He  gives  the  following  particulars : — 

"  The  arsenic  is  taken  pure  when  fasting,  in  some  warm  liquid,  as  coffee,  beginning 
with  a  bit  the  size  of  a  pm's  head,  and  iucreasinf  to  that  of  a  pea.  The  complexion 
and  general  appearance  are  much  improved,  and  the  parties  using  it  seldom  look  so 
old  as  they  really  are,  but  be  has  never  heard  of  any  case  in  which  it  waa  used  to 
improve  personal  beauty,  though  he  cannot  say  that  it  never  is  so  used.  The  first 
dose  is  always  followed  by  slight  symptoms  of  poisoning,  such  as  burning  pain  in 
the  stomach  and  sickness,  but  not  very  severe. 

"  Once  begun,  it  can  only  be  left  off  by  very  gradually  diminishing  the  dailj  dose, 
as  a  sudden  cessation  causes  sickness,  burning  pains  in  the  stomach,  and  other  symp- 
toms of  poisoning,  very  speedily  followed  by  death. 

"  As  a  rule,  arsenic  eaters  are  very  long  lived,  and  are  peculiarly  exempt  from  in- 
fectious diseases,  fevers,  dec.,  but  unless  they  gradually  give  up  the  practice  invaria- 
bly die  suddenly  at  last. 

**  In  some  arsenic  works  near  Salzburg  with  which  be  is  acquainted,  be  says  the 
only  men  who  C4in  stand  the  work  for  any  time  are  those  who  swallow  daily  doeca 
of  arsenic,  the  fumes,  <bc.,  soon  killing  the  others.  The  director  of  these  works,  the 
gentleman  before  alluded  to,  sent  me  the  following  particulars  of  his  own  case. 
(This  gentleman's  name  I  suppress,  as  he.  writes  that  he  does  not  wish  the  only  thing 
known  about  him  in  England  to  be  the  fact  that  he  is  an  arsenic  eater ;  but  if  any 
judicial  ioauiry  should  arise  which  mii^ht  render  positive  evidence  of  arsenic  eating 
necessary,  tiis  name  and  testimony  will  be  forthcoming)  :— 

"  *  At  seventeen  years  of  age,  while  studying  assaying,  I  had  much  to  do  with  ar- 
senic, and  was  advised  by  my  teacher,  M.  Bdt»ch,  Professor  of  Chemistry  and  Min- 
eralogy at  EislehiBO,  to  begin  the  habit  of  arsenic  eating.  I  quote  the  precise  vofxls 
he  addressed  to  me  :—*  If  you  wish  to  continue  the  study  of  assaying,  and  become 
hereafter  Superintendent  of  a  factory,  more  especially  of  an  arsenic  factory,  in  which 
position  there  are  so  few,  and  which  is  abandoned  by  so  many,  and  to  preserve  jour- 
self  from  the  fumes,  which  injure  the  lungs  of  most,  if  not  of  all,  and  to  oontinne  to 
enjoy  your  customary  health  and  spirits,  and  to  attain  a  tolerably  advasoed  age,  I 
advise  you,  nay,  it  is  absolutely  necessary,  that  besides  strictly  abstaining  from  spir- 
itous  liquors,  you  should  learn  to  take  arsenic ;  but  do  not  forget,  when  you  have  ai- 
>  tained  the  age  of  fifty  years,  gradually  to  decrease  your  dose,  till  from  the  dose  to 
which  you  have  become  accustomed  you  return  to  that  with  which  you  began,  or 
even  less/  I  have  made  trial  of  my  preceptor's  prescriptions  till  now,  the  forty-fifth 
year  of  my  age.  The  dose  with  which  I  began,  and  that  which  I  take  at  pre««ent,  I 
enclose-;  they  are  taken  once  a  day,  early,  in  any  warm  liquid,  such  as  coffee,  but  not 
in  any  spirituous  liquors.'  The  doses  sent  were  No.  1,  original  dose,  three  grains  : 
No.  2,  present  dose,  twenty-three  grains  of  pure  white  arsenic  in  coarse  powder.  Dr. 
Arbele  says  this  gentleman's  dally  dose  has  been  weighed  there  also,  and  found  as 

above.    Mr. continues : — *  About  an  hour  after  taking  my  first  dose  (I  took  the 

same  quantity  daily  for  three  months,)  there  followed  slight  perspiration  with  grip- 
ing pains  in  the  bowels,  and  after  three  or  four  hours  a  loose  evacuation ;  this  was 
followed  by  a  keen  appetite  and  a  feeling  of  excitement  With  the  exception  i»f  the 
pain,  the  same  sjrmptoms  follow  eyery  increase  of  the  dose.  I  subjoin,  as  a  caution, 
that  it  is  not  advisable  to  begin  arsenic  eating  before  the  age  of  twelve  or  after  thirty 
years.*  In  reply  to  my  question,  if  any  harm  results  from  either  interrupting,  or  al- 
together discontinuing  the  practice,  he  replies,  '  Evil  consequences  only  enfiie  from  a 
long  continued  interruption.  From  circumstances  I  am  often  obliged  to  leave  it  off  for 
two  or  three  da^s,  and  I  feel  only  slight  languor  and  loss  of  appetite,  and  I  resume 
taking  the  arsenic  in  somewhat  smaller  doses.  On  two  occasions,  at  the  earnest  solicit- 
ations of  my  friends,  I  attempted  entirely  to  leave  off  the  arsenic.  The  ;tecond  time 
was  in  January  18.56.  I  was  induced  to  try  it  a  second  time  from  a  belief  that  my 
first  illness  mii;ht  have  arisen  from  some  other  cause.  On  the  third  day  of  the  sec> 
ond  week  after  leaving  off  the  dose  I  was  attached  with  faintness,  depression  of  spir- 
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its,  menial  weakness,  and  a  total  loss  of  the  little  appetite  I  still  had ;  sleep  also 
entirely  deserted  me.  On  the  fourth  day  I  had  violent  palpitation  of  the  heart,  ac- 
companied by  profuse  perspiration.  Inflammation  of  the  lungs  followed,  and  I  was 
laid  up  for  nine  weeks,  the  same  as  on  the  first  occasion  of  leaving  off  the  arsenic. 
Had  I  not  been  bled,  I  should  most  likely  have  died  of  apoplexy.  As  a  restorative, 
I  resumed  the  arsenic  eating  in  smaller  doses,  and  with  a  nrm  determination  never 
again  to  be  seduced  into  leaving  it  off,  except  as  originally  directed  by  my  precep- 
tor. The  results  on  both  occasions  were  precisely  the  same,  and  death  would  cer- 
tainly have  ensued  had  I  not  resumed  arsenic  eating.*  One  of  tho  most  remarkable 
points  in  this  narrative  is  that  this  gentleman  began  with  a  dose  which  we  should 
consider  poisonous.  This  is  the  only  case  of  which  I  have  been  able  to  obtain  such 
full  particulars,  but  several  others  have  been  mentioned  to  me  by  those  who  knew 
the  parties,  and  can  vouch  for  their  truth,  which  I  will  briefly  relate. 

"  One  gentleman,  besides  stating  that  he  is  well  aware  of  the  existence  of  the 
practice,  says  he  is  well  acquainted  with  a  brewer  in  Klaffenfurth  who  has  taken 
daily  doses  of  arsenic  for  many  years ;  he  is  now  past  middle  life,  but  astonishes 
every  one  by  his  fresh  juvenile  appearance ;  he  is  always  ejdiorting  other  people  to 
follow  his  example,  and  says,  '  See  how  strong  and  fresh  I  am,  and  what  an  advan- 
tage I  have  over  you  all  I  In  times  of  epidemic  fever  or  cholera,  what  a  fright  you 
are  in,  while  I  feel  sure  of  never  taking  infection.' 

*'  Dr.  Arbele  writes,  *  Mr.  Curator  KUrsinger  (I  presume  curator  of  some  museum 
at  Salabuiig,)  notwithstanding  his  long  professional  work  in  Lungau  and  Binzgau, 
knew  only  two  arsenic  eaters,  one  the  gentleman  whose  case  has  just  been  related, 
the  other  the  ranger  of  the  hunting  district  in  Qrossarl,  named  Trauner.  This  man 
was  at  the  advanced  age  of  81  stiU  a  keen  chamois  hunter  and  an  active  climber  of 
mountains ;  he  met  his  death  by  a  fall  from  a  mountain  height  while  engaged  in  his 
occupatioD.  Mr.  Kiirsinger  says  he  always  seemed  very  healthy,  and  every  evening 
regularly,  after  remaining  a  little  too  long  over  his  glass,  he  took  a  dose  of  arsenic, 
which  enabled  him  to  get  up  the  next  morning  perfectly  sober  and  quite  bright  Pro- 
fessor Fenzl  of  Vienna  was  acquainted  with  thiM  man,  and  made  a  statement  before 
some  learned  society  concerning  him,  a  notice  of  which  Mr.  Kiirsinger  saw  in  the 
Wiener  Zeitung,  but  I  have  not  been  able  to  find  the  statement  itself.  Mr.  Erum, 
the  pharmaceutist  here,  tells  me  that  there  is  in  Stiirzburg  a  well  known  arsenic 
eater,  Mr.  Schmid,  who  now  takes  daily  twelve;  and  sometimes  fifteen,  grains  of  ar- 
senic. He  began  taking  arsenic  from  curiosity,  and  appears  very  healthy,  but  al- 
ways becomes  sickly  and  falls  away  if  he  attempts  to  leave  it  off.  The  director  of 
the  arsenic  factory  before  alluded  to  is  also  said  to  be  very  healthy,  and  not  to  look 
so  old  as  forty-five,  which  he  really  is.'* 

**  As  a  proof  how  much  secrecy  is  observed  by  those  who  practise  arsenic  eating, 
I  may  mention  that  Dr.  Arbele  says  he  inquired  of  four  medical  men,  well  acquain- 
ted with  the  people  of  the  districts  in  question,  both  in  the  towns  and  country,  and 
they  could  not  tell  him  of  any  individual  case,  but  knew  of  the  custom  only  by 
report. 

*'  Two  criminal  cases  have  been  mentioned  to  me,  in  which  the  known  habit  of  ar- 
senic eating  was  successfully  pleaded  in  favor  of  the  accused.  The  first,  by  Dr. 
Kottowitz  of  Neuhaus,  was  that  of  a  girl  taken  up  in  that  neighborhood  on  strong 
suspicion  of  havinjir  poisoned  one  or  more  people  with  arsenic,  and  though  circum- 
stances were  strongly  against  her,  yet  the  ^stematic  arsenic  eating  in  the  district 
was  pleaded  so  successfully  in  her  favor,  that  she  was  acquitted,  and  still  lives  near 
Neuhaus,  but  is  believed  by  every  one  to  be  guilty.  The  other  case  was  mentioned 
by  Dr.  Lorenz.  A  woman  was  accused  of  poisoning  her  husband,  but  brought  such 
clear  proof  that  he  was  an  arsenic  eater,  as  fully  to  account  for  arsenic  being  found 
ID  the  body.    She  was,  of  course,  acquitted. 

"  One  fact  mentioned  to  me  by  some  friends  is  well  worthy  of  note.  They  say  : 
'  In  this  part  of  the  world,  when  a  graveyard  is  full,  it  is  shut  up  for  about  twelve 
years,  when  all  the  graves  which  are  not  private  property  by  purchase  are  dug  up, 
the  bones  collected  m  the  diamel-house,  the  ground  ploughed  over,  and  burying  be- 
gins agaia    On  these  occasions  the  bodies  of  arsenic  eaters  are  found  almost  un- 

•  The  man  sbove  mentioned  seems  quite  to  dtffbr  with  Mr. on  the  impropriety  of  taking 

arsenic  with  spiritons  I iqiioff,  and  aciaa 1 17  employs  it  as  a  meana  of  correcting  their  eflecta. 
All  others  that  1  have  heard  of  concur  In  saying  that  it  ahoald  be  taken  fatting. 
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diansfed,  and  recognisable  hj  their  friends.  Many  people  suppoM  that  the  fiodiof 
of  their  bodies  is  the  origin  .of  the  story  of  tlie  yampire/  In  the  Medidniaeker 
Jahrhueh  des  Osier.  KaiserHaates,  1822,  netiest  Fblffe,  there  is  a  report  by  Profes- 
sor Schallgniber,  of  the  Imperial  Lyceom  at  Gr&tz,  of  an  investigation  ondertakeB 
by  order  of  government  into  Tarions  cases  of  poisoning  by  arsenic.  After  giring 
details  of  six  post-mortem  examinations,  he  sa^ : — '  The  reason  of  the  frequency  of 
these  sad  cases  appears  to  me  to  be  the  familiarity  with  arsenic  which  exists  in  ov 
country,  particularly  the  higher  parts.  There  is  hardly  a  district  in  Upper  Styria 
where  you  will  not  find  arsenic  in  at  least  one  house  under  the  name  of  bydncfa. 
They  use  it  for  the  complaints  of  domestic  animals,  to  kill  vermin,  and  as  a  stom- 
achic to  excite  an  appetite.  I  saw  one  peasant  show  another,  on  the  point  of  a  knife, 
how  much  arsenic  be  took  daily,  without  which,  he  said,  he  could  not  live ;  the 
quantity  I  should  estimate  at  two  grains.  It  is  said,  but  this  I  will  not  tnsiwer  for, 
tliat  in  that  part  of  the  country  this  poison  is  used  in  making  cheese ;  and,  in  fiust, 
several  cases  of  poisoning  by  dieese  nave  occurred  in  Upper  Styria,  one  not  long 
since.  The  above-mentioned  peasant  states,  I  believe  truly,  that  they  buy  the  arse- 
nic from  the  Tyrolese,  who  bring  into  the  country,  spirits  and  other  medicines,  and  so 
are  the  cause  of  much  mischief.*  This  report  is,  I  believe,  mentioned  in  Oifila's  Toxi- 
cology,  and  one  or  two  other  works,  but  I  have  not  seen  it  quoted  myself;  it  is  in- 
teresting, as  being  early  and  official  evidence  of  arsenic  eating.  Since  I  received  the 
above  information,  a  gentleman  who  was  studying  at  this  bospital,  told  me  that, 
when  an  assistant  in  Lincolnshire,  he  knew  a  man  who  began  taxing  arsenic  for  some 
skin  disease,  and  gradually  increa.sed  the  dose  to  five  grains  daily.  He  said  he  fahn- 
self  supplied  him  with  this  dose  daily  for  a  long  time.  He  wrote  to  the  medical 
man  with  whom  he  was  assistant,  and  I  have  be^  for  a  long  time  promised  Inli  par- 
ticulars of  the  case,  but  beyond  the  fact  that  he  took  five  grains  of  arsenie,  in  dw 
form  of  Fowler's  solution,  daily,  for  about  six  years,  and  could  never  leave  it  off 
without  inconvenience  and  a  return  of  his  old  complaint,  I  have  as  yet  not  received 
them.  I  have  delayed  publishing  these  facts  for  some  time,  hoping  to  get  informa- 
tion on  some  other  points,  for  which  I  have  written  to  my  friends  abroad ;  but  as  con- 
siderable delay  takes  place  in  all  communications  with  them,  I  have  thought  it  bet- 
ter to  publish  at  once  the  information  I  have  already  received.  All  the  parties  spo- 
ken of  are  people  on  whom  the  fullest  reliance  can  oe  phiced,  and  who  nave  taken 
much  pains  to  ascertain  the  foregoing  particulars.  The  questions  which  still  remain 
unanswered  are  these  :— 

**  1st  Can  any  official  report  bo  obtuned  of  the  trials  of  the  two  people  mention- 
ed by  Drs.  Eottowits  and  Lorenz  f 

**  2nd.  Do  medical  men  m  these  districts,  when  using  arsenic  medicinally,  find  the 
same  cumulative  effects  as  we  experience  here  f  Or  is  there  anything  in  the  air  or 
mode  of  living  which  prevents  it  I 

**  3rd.  Can  any  evidence  be  obtained  as  to  how  much  of  the  arsenic  taken  is  ex- 
creted f  to  show  whether  the  body  gradually  becomes  capable  of  enduring  its  prse- 
ence,  or  whether  it  acquires  the  power  of  throwing  it  off!* 

**  I  have  proposed  to  the  gentleman  who  fumi^ed  me  with  the  particulars  of  his 
own  case  either  to  make  an  estimate  of  the  arsenic  contained  in  his  own  urine  and 
fieoes  during  twenty-four  hours,  or  to  collect  the  same  and  forward  them  to  me  that 
I  may  do  so,  but  as  yet  have  received  no  answer." — Pharmaceutical  JovmoL 

The  only  wonder  is  that  direct  experiments  have  not  been 
made  long  ago  upon  the  excretions  of  suspected  arsenic  eaters, 
or  upon  their  bodies  after  death.  In  calling  attention  to  the  sub- 
ject some  months  since,  {Repertoire  de  Chimie  Appliqtiee^  February, 
1860,  ii,  44,)  we  took  occasion  to  urge  this  point  and  to  bring 
forward  the  observation  of  Prof.  E.  Koppf ,  who  found  in  the 
course  of  his  experiments  upon  arsenic  acid — ^which  was  manu- 
factured upon  the  great  scale  and  largely  employed  in  calico-print- 

*  The  fact  of  the  preservation  of  the  bodies  shows  that  some  considerable  quan- 
tity must  be  retained  [or  rather  offers  an  example  of  the  weU  known  &ct  that 
corpses  loaded  with  fat  decompose  but  slowly. — p.  h.  s.] 

f  Comptes  Rendus,  1856,  xlii,  1068  ;  J,  pr,  Ch,  box,  273. 
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ing  by  him — that  the  weight  of  his  body  rapidly  increased,  some 
20  lbs.  having  been  gained  in  the  course  of  the  two  months,  dur- 
ing which  he  was  subject  to  absorb  the  acid,  his  hands  having 
been  frequently  in  contact  with  the  arsenical  solution:  arsenic 
being  detected  the  while  in  his  solid  and  liquid  excrements.  As 
soon,  however,  as  the  exposure  to  the  arsenic  ceased,  his  weight 
began  to  decrease,  and  in  the  course  of  9  or  10  weeks,  fell  back 
again  to  its  normal — 150  lbs.  Believing  that  direct,  positive 
evidence  like  this — though  the  instance  be  solitary — where  the 
subject  of  the  experiment  was  a  healthy,  vigorous  man,  and  a 
trained  observer,  ought  to  outweigh  almost  any  amount  of  nega- 
tive testimony,  such  as  has  been  brought  forward  by  physicians 
who  have  not  witnessed  similar  effects  upon  their  diseased  pa- 
tients when  the  latter  were  treated  with  arsenical  preparations. 
It  should  be  observed  that  one  of  the  strongest  arguments  brought 
Tip  by  toxicologists  against^  the  truth  of  the  accounts  of  the  arse- 
nic eaters  has  been  drawn  from  the  result  of  medical  practice. 
"Without  attempting  to  discuss  the  matter  at  length,  it  may,  nev- 
ertheless be  permitted  to  the  non-professional  reader  of  the  med- 
ical literature  bearing  upon  this  subject  to  remark  that  the  evi- 
dence there  accumulated  in  spite  of  its  apparent  obscurity  and 
of  the  contradictions  with  which  it  is  involved  seems  to  point 
clearly  to  the  fact  that  in  minute  doses  arsenious  acid  acts  bene- 
ficially upon  the  general  health  of  many  patients.  Thus,  accord- 
ing to  Dr.  Henry  Hunt  :* 

**  Arsenic  operates  most  favorably  on  persons  who  are  of  lax  fibre,  ac- 
companied by  a  languid  state  of  the  circulation  and  whose  secretions  are 
rather  profuse  than  otherwise  ;  the  urine  pale  and  plentiful,  and  more  es- 
pecially on  those  whose  skin  is  cold  and  moist.  In  persons  of  this  des- 
cription, whilst  arsenic  to  an  extent  far  beyond  other  medicines,  relieves 
the  neuralgic  pain,  it  inoproves  the  general  health,  and  gives  firmness  and 
vigor  to  the  constitution."  ♦  *  *  *  While  upon  certain  peculiar 
temperaments  it  is  hurtful ;  thus  Dr.  Hunt  continues,  "  when  neuralgia 
18  associated  with  the  same  morbid  action  in  the  spine,  with  anaemia ;  or 
arises  from  injuries  of  nerves ;  or  local  irritation  of  nerves  by  diseases,  or 
unnatural  growth  of  bone ;  or  if  it  be  complicated  with  engorgement  of 
the  liver  and  other  viscera ;  arsenic  is  usually  injurious,  and  I  believe  sel- 
dom useful." 

Again,  not  to  multiply  instances  further,  Erichsen,!  in  treating  of  the 
use  of  arsenic  in  diseases  of  the  skin,  '^  lays  great  stress  upon  the  necessi- 
ty of  attending  particularly  to  the  constitution,  and  temperament  of  the 
patient  before  commencing  the  use  of  the  medicine.  It  will  be  badly 
borne  by  individuals  of  a  plethoric  habit  of  body  or  of  a  highly  sanguine 
or  sanguineo-nervous  temperament, — this  arises  from  the  stimulating 
properties  of  the  metal.    In  such  cases,  the  digestive  organs  become  so  ir- 

*  In  bis  work  upon  Neuralgic  Disorders,  cited  in  Braithwaite's  Retrospect  of 
•Pract  Med.,  1844,  No.  iz,  p.  84 ;  also,  ibid,  Na  z,  p.  23. 
f  Braithwaita's  Retrospect,  1843,  No.  viii,  p.  14. 
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riUtecl  and  the  norvous  system  so  excited  under  the  use  of  the  arsenic 
that  it  is  impossible  to  employ  it  in  any  such  dose  as  can  be  expected  to 
produce  a  beneficial  effect  upon  the  cutaneous  affection.    There  are  oth«r 
circumstances  which  contra-indicate  the  use  of  this  remedy,  namely,  '  the 
complication  of  the  cutaneous  affection  with  other  diseases,'  and  espe- 
cially with  irritative  or  inflammatory    gastric    dyspepsia,    accompanied 
.  with  a  sensation  of  heat  and  oppression  at  the  epigastrium,  increased 
by  food  so  well  described  by  Dr.  Todd.     When  this  form  of  dyspepsia 
is  present    the  smallest  doses  of  arsenic  will  do  harm,  as  the  usual 
effect  of  the  remedy  when  continued  too  long  is  to  produce  these  very 
symptoms.     Besides  this  fornc  of  indigestion  any  other  local  inflam- 
matory condition  of  the  system  or  the  superinvention  of  phthisis,  will 
contra-indicate  the  use  of  so  powerfully  stimulating  a  tonic  as  arsenic.* 
Further  on  he  remarks  :     "•  It  has  already  been  shown  that  the  use  of  the 
preparations  of  this  metal  is  exceedipgly  hazardous  in  individuals  of  a 
sanguine   or    sanguineo-nervous   temperament   and    excitable  habit  of 
body,  or  in  those  who  suffer  from  or  are  peculiarly  disposed  to  irritatire 
gastric  dyspepsia,  or  any  inflammatory  disorder.    On  the  other  hand,  thej 
are  in  most  cases  borne  well  by  individuals  of  a  somewhat  phlegmaiie, 
debilitated,  or  lax  habit  of  body,  more  particularly,  if  they  are  past  the 
middle  age,  with  a  pale  cachectic  complexion,  languid  weak  circulation, 
and  a  general  want  of  tone  about  the  system,  acting  upon  such  patients 
as  powerful  and  useful  tonics.     In  persons  of  this  habit  of  body  the  dis- 
eases of  the  skin  appear  rather  to  be  dependent  upon  a  degree  of  debility 
or  want  of  power  in  the  cutaneous  capillaries  ;  and  it  is  in  these  patients 
that  the  preparations  of  arsenic  are  of  great  service  in  exciting  in  a  pecu- 
liar manner  a  more  healthy  action  in  this  class  of  vessels,  thereby  modify- 
ing or  removing  those  morbid  changes  that  are  the  resultB  of  an  abnor- 
mal condition  in  their  secernent  and  nutrient  functions." 

In  this  connection  it  must  not  be  forgotten  that  in  thfe  opinion 
of  many  scientific  men,  the  healing  action  of  various  mineral 
waters  may  depend,  in  part,  at  least,  upon  the  arsenic  which 
these  springs  are  known  to  contain.*  A  doctrine  which  is  pub- 
licly taught  by  several  of  the  chemical  Professors  at  Paris. 

Taken  as  a  whole  the  medical  evidence  which  has  fallen  under 
our  notice,  is  adverse  to  the  possibility  of  '*  arsenic  eating,"  only 
in  so  far  as  relates  to  the  large  quantities  of  the  poison  which,  as 
is  aflSrmed,  the  human  body  can  accustom  itself  by  long  contin- 
ued habit,  to  support  with  impunity.  This  last  enquiry,  how- 
ever interesting  in  itself,  is  one  on  which  very  little  is"  known 
with  certainty  as  yet,  and  is  plainly  of  quite  secondary  importance 
in  a  scientific  point  of  view  to  that  of  the  beneficial  action  of 
moderate  doses  of  arsenious  acid,  which  would  now  appear  to  be 
proved.  From  the  very  general  interest  which  attaches  to  the 
subject  it  is  greatly  to  be  hoped  that  further  researches  may 
soon  decide  the  amount  of  this  tolerance.  F.  H.  s. 

*  ComparQ  WcUchntr,  Ann.  Oh.  u.  Phnrm^  Ixi,  206;  or  Compttf  Rmdua,  xxiii, 
614.  Figuier,  Comvtet  Rendm^  xxiii,  820.  Chevallier  and  8ekanefeU^  ibid,  xxr, 
'760.    Thenard,  ibid  xxxix,  769. 
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Art.  XXL.—Geographicdl  Notices.    No.  Xm. 

Journal  of  the  American  Geographical  Society. — ^The 
first  number  of  the  second  volume  of  the  American  Geographi- 
cal Society's  Journal  has  appeared  in  a  new  and  enlarged  fonn, 
an  octavo  volume  of  148  pages.  The  articles  (eight*  in  number) 
are  of  a  more  extended  and  scientific  character  than  usual,  and 
the  whole  appearance  of  the  Journal  is  such  as  will  reflect  great 
credit  on  the  society  and  enlarge  its  sphere  of  usefulness. 

Article  first,  which  is  compiled  fix)m  data  furnished  by  the 
Hydrographical  Ofiice,  Washington,  gives  an  account  of  the  pro,- 
gress  of  Marine  Geography,  within  the  past  few  years ;  which 
is  followed  by  a  synopsis  of  the  operations  of  the  Coast  Survey 
during  the  year  1859,  by  Prof.  Bache.  An  account  of  the  lake 
Yojoa  in  Honduras,  tsontributed  by  Mr.  E.  G.  Squier,  is  the 
next  article.  The  address  commemorative  of  Karl  Ritter,  de- 
livered before  the  Society  by  Prof  Guyot,  comes  next  in  order, 
forming  the  most  complete  and  eloquent  tribute  to  the  great  ge- 
ographer which  has  yet  appeared.  Its  review  of  the  character- 
istics and  contents  of  Eitter's  Erdkunde  is  especially  valuable. 
The  sixth  article  is  a  translation  by  Mr.  E.  E.  Straznicky  fix)m 
the  Journal  of  the  Geographical  Society  of  France,  of  an  essay 
on  the  Geographical  distribution  of  Animals,  by  Mons.  A. 
Maury.  Mr.  J.  G.  0.  Kennedy,  the  superintendent  of  the  U.  S. 
Census,  then  reviews  the  origin  and  progress  of  Statistics,  and 
Dr.  Wynne  illustrates  the  working  of  benevolent  societies,  such 
as  the  Odd  Fellows,  among  the  laboring  classes.  The  number 
is  concluded  bjr  an  excellent  and  full  survev  of  recent  geograph- 
ical and  statistical  literature,  prepared  by  the  General  Secretary 
of  the  Society,  Mr,  D.  W.  Fiske,  to  whom,  with  the  cooperation 
of  the  Committee  of  Publication,  the  editing  of  the  Journal  was 
entrusted.  The  Society  now  haa  a  small  but  well  selected 
librarv,  with  rooms  in  a  central  part  of  New  York  City.  Its 
list  of  active  members  enrolls  about  five  hundred  names,  and 
its  usefiilness  and  importance  have  never  been  greater  than  at 
present 

Schlagintweit's  Mission  to  Central  and  High  Asia. — 
We  have  received  through  Mr.  S.  H.  Grant  of  New  York,  the 
prospectus  of  Mr.  Brockhaus  of  Leipsic^  announcing  the  con- 
tents and  character  of  the  Beport  which  is  soon  to  be  published 
by  the  brothers  Schlagintweit  on  their  journey  to  the  Himala- 
yas, firom  1854  to  1858.  It  contains  some  information  to  which 
we  have  not  had  access  in  our  previous  notices  of  their  expedi- 
tion. Since  the  return  of  the  authors  from  India  in  June  1857, 
they  have  been  engaged  in  preparing  for  publication  the  results 

AM.  JOUR.  BCI.,  SECOND  SERIES,  Vol.  XXX,  No.  89.-8EFT.,  IfiSa 
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of  their  observations,  and  are  now  able  to  promise  a  work  in 
nine  volumes,  quarto,  with  an  atlaa  in  three  folio  volumes.  The 
importance  of  this  work  will  justify  us  in  explaining  its  character 
at  some  length. 

The  first  volume  will  be  devoted  to  Astronomy  and  Magnet- 
ism. The  observations  extend  &om  Ceylon  to  Turkistan  and 
from  Assam  to  Kabul.  Their  importance  may  be  the  better  ap- 
preciated if  it  is  borne  in  mind  that  "  with  the  exception  of  the 
well  known  observations  at  the  government  observatories  of 
Bombay  and  Madras,  some  very  valuable  ones  by  Taylor  and 
Caldecott  in  Southern  India,  and  others  recently  n^e  by  Brown 
at  Travankor,  scarcely  any  observations  have  been  taken  in  the 
interior  of  India,  so  that  the  modifications  of  the  magnetic  lines 
over  this  large  area  form  a  new  object  of  scientific  discussion." 

In  India  proper  the  astronomical  labors  of  the  Schlagintweits 
relate  chiefly  to  the  determination  of  the  true  and  magnetic 
meridian  and  to  observations  for  finding  time.  But  in  the  Him> 
alaya,  their  operations  included  also  determinations  of  latitude 
and  longitude.  The  whole  of  Western  Thibet  has  been  found 
to  be  farther  west  than  has  hitherto  been  supposed,  and  for 
Kuenluen  and  Turkistan  the  latitudes  have  also  been  largely 
.corrected. 

The  second  volume  will  contain  the  hypsometrical  and  trigo- 
nometrical observations,  including  the  determination  of  about 
2000  points  in  the  various  countries  explored.  The  third  vol- 
ume, on  Topical  Geography,  has  for  its  object  a  practical  aim, 
reviewing  cfoefly  the  commercial  and  military  routes  in  High 
Asia,  with  reference  to  their  commercial  and  military  import- 
ance. Part  of  this  volume  is  devoted  to  linguistic  researches 
and  vocabularies.  The  fourth  and  fifth  volumes  include  all  that 
the  explorers  have  collected  on  Meteorology,  and  the  sixth  is 
devoted  to  Geology.  Volume  seventh  relates  to  Botany  and 
Zoology.  Volume  eighth  is  given  to  Ethnography,  including 
an  examination  and  comparison  of  the  facial  oasts  to  which  we 
have  previously  referred  in  this  Journal.  The  ninth  and  last 
volume  presents  in  a  popular  form  comparative  descriptions  of 
the  various  regions  of  India  and  High  Asia. 

The  Atlas  will  contain :  1.  Maps,  geographical,  physical,  and 
geological ;  2.  Profiles,  meteorologicju,  hydrographical  and  geo- 
logical; and  8.  Views  and  general  panoramas.  The  general 
size  of  the  plates  is  three  feet  by  two.  The  whole  cost  of  the 
work  will  be  £86,  and  its  completion  is  promised  in  about  three 
years. 

Canadian  Expedition  to  the  Red  Eiveb  ujn)EB  Glad- 
MAN,  Dawson,  Hind,  and  Napieb,  1857-1858.— The  interest 
which  has  been  manifested  in  the  report  of  the  Palisser  expedi- 
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tion  contained  in  a  recent  number  of  this  Journal,^  leads  ns  to 
condense  and  translate  from  Dr.  Petermann's  excellent  MitOmU 
ungen  (January,  i860)  an  account  of  the  explorations  of  the 
Bed  Eiver  which  were  made  in  1857  and  1858  by  Gladman, 
Dawson,  Hind,  and  Napier.  We  regret  that  we  cannot  repro* 
duce  the  admirable  maps  which  accompany  the  article.  The 
writer  in  Petermann*s  Journal  remarks  substantially  as  follows : 

Although  the  Canadians  had  long  endeavored .  to  direct  the 
attention  of  the  British  government  to  that  vast  portion  of  Brit* 
ish  North  America,  which  stood  until  very  recently  under  the 
immediate  supervision  of  the  Hudson's  Bay  Company,  and  had 
tried  to  induce  them  to  effect  a  revision  of  the  claims  of  that  mer- 
cantile bodjr,  it  was  nevertheless,  not  until  1856  when  gold  was 
discovered  in  Fraser's  and  Thompson's  rivers,  that  the  British 
government  took  the  matter  into  serious  consideration,  and 
m  1857  sent  out  an  expedition  (Pallisser^s  expedition)  and  de- 
clared in  1858  New  Caledonia,  as  it  was  called  under  the  above 
mentioned  company,  an  indepeadent  colony,  to  be  known  in 
future  by  the  name  of  British  Columbia.  At  the  same  time 
it  was  urged,  that  the  government  of  Canada  might  be  empow- 
ered to  incorporate  adjacent  portions  of  land,  particularly  the 
so-called  Saskatchewan  district,  east  of  the  Kocky  Mountains. 
This  expedition  accomplished  its  chief  object,  to  find  a  pas- 
sage  across  the  Rocky  Mountains,  and  also  reported  favorably 
in  regard  to  future  settlements  in  the  Saskatchewan  district, 
which  may  be  called  the  intermediate  district  between  the  set- 
tled portion  of  British  North  America  and  the  new  gold  region 
in  British  Columbia.  At  the  same  time  with  Palliser's  expedi- 
tion another  expedition  was  started  directly  by  the  Canadian 
government,  and  it  is  our  object  in  the  present  paper,  after  hav- 
ing presented  a  few  general  remarks  on  the  country,  to  give  a 
bnei  synopsis  of  the  course  of  this  latter  expedition. 

The  Saskatchewan  district  between  the  Red  River  and  the 
Bocky  Mountains  has  already,  since  the  beginning  of  the  present 
century,  been  the  object  of  many  explorations,  the  most  promi- 
nent of  which  are  those  of  Astronomer  Thompsonf,  iefroy, 
Bichardson,  Lord  Selkirk,  Blodget,  and  others.  They  all  agree 
that  the  Saskatchewan  district  is  well  adapted  for  cultivation. 
It  comprises  an  immense  area,  and  as  early  as  1805,  Lord  Selkirk 

♦  Vol.  xxviii,  p.  820. 

f  ThompBon  was  from  1700  over  80  years  in  the  employ  of  the  Hndaon's  Bay 
CcmpaDY,  and  the  reports  of  his  explorations  (87  vols.)  are  deposited  in  the  Ar- 
rives of  this  Company.  From  fragments  of  them  it  appears  that  Thompson  pos- 
sessed a  g^eat  knowledge  of  the  country,  but  it  is  doubtful  whether  these  reports 
will  eyer  be  accessible  to  such  as  are  not  connected  with  the  Company.  Until  now 
the  Company  has  kept  them  bac]&    [Compare  this  Journal,  xxyiii,  844,  note.]. 
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said  that  it  could  give  bread  to  at  least  80  millions  of  people. 
In  regard  to  the  climate,  says  Blodget,  who  is  most  thoroughly 
acquainted  with  the  subject,  that  the  average  temperature  in' win- 
ter is  not  below  that  of  St.  Petersburg  and  Moscow ;  in  summer 
it  equals  that  of  northern  Italy  and  New  York.  The  tempera- 
ture increases,  just  as  in  Europe,  as  you  go  from  east  to  west. 
Spring  commences  at  all  points  almost  at  the  same  time.  There 
is  no  want  of  rain ;  grass,  forests  and  buffaloes  abound.  XJsefal 
timber  is  abundant ;  coal  is  found  in  many  places,  but  partic- 
ularly rich  draosits  exist  at  the  foot  of  the  Kocky  Mountains, 
and  near  the  Little  Sauris  Biver.  The  country  is  level  and  i^- 
pears  so  even,  that  Blakistone  remarked  that'  for  the  construc- 
tion of  a  railroad  nothing  was  required  but  to  put  down  the  rails. 
Its  numerous  lakes  and  rivers  can  easily  be  connected  for  inter- 
nal communication,  and  afford  even  now  the  only  means  of 
transport  between  the  different  stations  of  the  Hudson's  Bay 
Compan;^.  The  Saskatchewan  district  can  also  easily  be  con- 
nected with  the  new  gold  region  by  means  of  commodious  roads 
through  Palliser's  passage  across  the  Bocky  Mountains.  This 
new  colonv  will,  by  reason  of  its  very  fevorable  situation,  its 
beautiful  harbors,  but  particularly  by  reason  of  its  wealth  in 
gold,  surelv  rise  as  speeoily  as  Southern  California ;  and,  as  it  is 
less  capable  of  agnculture,  would  naturally  become  the  great 
market  for  the  products  of  its  eastern  neighbois,  in  the  Saskatch- 
ewan district. 

"We  may  therefore  well  be  justified  in  prognosticating  for  this 
district  a  prosperous  future  in  regard  to  agriculture,  but  we 
cannot  agree  with  such  opinions  expressed  some  time  ago  in  the 
Montreal  Pilot,  that  by  a  regularly  established  road  from-  Lake 
Superior  to  Lake  of  the  W  oods.  Red  River,  Lake  Winnipeg, 
Saskatchewan  river,  across  the  Rocky  Mountains  to  the  rivers  of 
British  Columbia,  thence  to  the  Pacific,  all  commercial  inter- 
course between  Europe  and  China,  Japan  and  India  would  take 
this  route.  A  road  which  changes  so  often  between  land  and 
water  can  never  become  a  general  commercial  road  for  such  a 
distance,  not  to  mention  the  almost  insurmountable  difficulties 
for  vessels  of  a  larger  draught,  such  as  sudden  bends,  rapids,  falls, 
shallow  waters,  etc.,  and  the  entirely  uncultivated  state  of  the 
country. 

After  these  few  remarks  we  return  to  our  subject  proper.  We 
can  give  but  a  brief  synopsis,  and  refer  those  who  desire  a  de- 
tailed account  of  the  Canadian  expedition,  to  the  ''  Reports  on 
the  exploration  of  the  country  between  Lake  Superior  and  the 
Red  River  Settlement."  A  still  more  minute  account  is  given 
in  the  "  Papers  relative  to  the  Explorations  of  the  Country  be- 
tween Lake  Superior  and  the  Red  River  settlement,  presented 
to  both  Houses  of  Parliament,  London,  1859."    Three  charts  by 
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Hind  (one  a  reprint  of  Thompson's),  and  a  sketch  of  the  regions, 
which  Dawson  traveled  through,  by  himself,  appeared  at  the 
same  time* 

The  members  of  the  Canadian  expedition  landed  July  81, 
1857,  at  Fort  William,  and  started  in  boats  along  the  usual  route 
of  the  Hudson's  Bay  Company  for  Lake  Winnipeg,  in  order  to 
ascertain  the  practicability  of  this  route.  To  this  end  suryeys 
of  rivers  were  made  and  a  very  minute  determination  of  levels. 
Kapier  estimates  the  whole  length  of  the  route  to  be  747  miles, 
viz:  from  Lake  Superior  to  £dny  Lake  386  miles;  thence  to 
Bat  Portage  at  the  northern  extremity  of  Lake  of  the  Woods 
176  miles;  from  this  point  to  Fort  Qnnj  on  the  Bed  Biver  286 
miles.  Of  these  three  portions  only  the  middle  onei  upon  Bainy 
Lake,  which  is  at  an  avera^  460  feet  wide  ana  6  feet  deep, 
forms  a  continuous  water  roaa.  Its  fsJls  (Ohaadiere  &lls  near 
Fort  Francis,  22  feet,)  may,  according  to  Dawson,  easily  be  made 
harmless  by  two  water  gates.  The  two  remaining  portions  of 
the  route  can  only  be  travelled  b^  land,  unless  one  prefers  the 
tedious  transport  from  one  little  river  to  another.  The  Eamin- 
istiquoria  on  the  first  portion  of  the  route  cannot  be  navigated, 
as  its  rapids,  shallow  water  places,  and  fiEtUs  (Eakabeke  &lls,  119 
feet,)  are  too  numerous.  From  Littie  to  Great  Dog  Lake,  a  distance 
not  over  a  mile,  this  river  &Jls  848  feet,  and  yet  the  portage  in 
this  place  has  still  an  elevation  of  142  feet  over  Great  Dog  Lake. 
This  is  the  steepest  descent  on  the  whole  route.  The  passage  * 
upon  Dog  Biver  is  partially  obstructed  by  rocks  and  sanabanl^ 
and  on  Prairie  Portage,  between  Lake  Superior  and  Lake  Win- 
nipeg, it  leads  mostiy  through  swamps.  The  difference  of  eleva- 
tion between  Lake  Superior  and  Prairie  Portage,  64  miles  dis- 
tant £rom  one  another,  is,  after  Dawson,  879  feet,  according  to 
Napier  887  feet ;  that  between  Praiiie  Portage  and  Lake  Winni- 
peg (826  miles)  ia  calculated  by  Dawson  892,  by  Napier  870  feet. 
Thus  the  descent  toward  the  east  is  much  more  rapid  than  toward 
the  west.  The  canoe  route  frara  Savannah  Kiver  to  Bainy 
Lake  has  too  many  portages  and  the  Bivi^re  la  Seine  is,  by 
Tcason  of  the  numerous  d^culties  in  its  course,  entirely  objec* 
tionable.  But  the  Winnipeg  Biver.  firom  Lake  of  the  W  oods  to 
Lake  Winnipeg,  was  by  all  declared  to  be  the  most  difficult  and 
impracticable  on  the  whole  route.  The  canoe  route  on  the 
Pigeon  Biver,  from  Lake  Superior  to  Bainy  Lake  along  the 
boundary,  is  the  shortest,  but  it  has  29  portages,  of  which  many 
lead  through  United  States  territory.  Another  route  to  the  Bed 
Biver,  which  is  still  used  by  the  Hudson  Bay  Company,  com- 
mences from  Fort  York,  near  Hudson's  Bay,  and  goes  up  Hays 
Biver,  throurfi  Knee  and  Holy  Lakes,  Wepinapanis  Biver, 
White  WaterLake  and  Sea  Biver,  down  to  Lake  Winnipeg ;  but 
it  requires  three  weeks  of  hard  work  to  travel  it,  besides  theac- 
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cess  to  Fort  York,  through  Hadson's  Bay  is  only  about  two 
months  open  during  the  year.  But  the  most  commodious  and 
most  frequented  road  to  the  Bed  Biver  over  St.  Paul  and  Crow- 
Wing  leads  entirely  through  United  States  territory.  In  the 
English  possessions  the  best  connection  between  Lake  Superior 
'  and  the  Bed  Biver  would  be  established  by  country  roads,  the 
one  from  Lake  Superior  to  Bainy  Lake,  the  other  from  Lake  of 
the  Woods  to  the  Bed  Biver.  Li  regard  to  the  first,  however, 
nothing  has  as  yet  been  done,  and  only  in  the  latter  district  ex- 
plorations have  been  made  with  this  view.  When  Gladman  had 
arrived  at  Fort  Garry  (September,  1857,)  he  sent  out  engineers 
Napier  and  Dawson  to  reconnoitre  this  hitherto  entirely  un- 
known district,  which  explorations  were  continued  by  Gaudet ' 
and  Wells  during  the  winter  1857-1858. 

The  whole  country  between  the  Bed  Biver  and  Lake  of  the 
Woods  appeared  perfectly  level,  although  it  actually  descends 
toward  the  east  nearly  400  feet  Dry  prairies  change  alternately 
with  wooded  districts  and  extensive  swamps,  the  latter  being 
particularly  frequent  toward  north.  The  establishment  of  a 
road  through  this  district  seemed  to  them  an  utter  impossibihty. 

Hind  went  up  the  Assiniboine  Biver,  explored  the  Great  and 
Little  Bat  river,  examined  the  valley  of  the  Bed  river  up  to 
Pembina,  and  followed  the  Beed  Grass  or  Boseau  river  up  to  a 
great  swamp,  which  separated  this  stream  &om  a  lake  of  the 
same  name.  Unfortunately  Hind  could  not  survey  this  river 
up  to  its  sources,  but  all  the  Indians  who  lived  there  agreed 
that  a  swamp  of  9  miles  in  extent  existed  between  Boseau  lake 
and  Lake  of  the  Woods.  This  swamp  sends  the  Beed  river, 
80  miles  long,  to  the  latter  lake,  and  another  little  rapid  river, 
about  40  or  50  miles  long,  to  lake  Boseau.  From  the  Great 
Muskeg  morass  goes  a  little  river  westward  into  an  extensive 
swamp,  from  which  the  Bat  river  issues. 

Gladman  was  relieved  from  his  post  as  chief  in  April,  1858, 
and  Napier  also  recaUed  about  this  time.  But  Hind  went  the 
same  spring  again  with  Dickinson,  Fleming  and  Hine  on  another 
expedition  known  as  the  "  Assiniboine  and  Saskatchewan  expe- 
dition." Their  object  was  to  explore  the  regions  west  of  the 
Bled  Biver  and  Lake  Winnipeg  up  to  the  Saskatchewan  river. 
Before  they  arrived  at  Fort  Garry,  Dawson,  Wells  and  Gaudet 
had  already  made  some  new  surveys,  around  the  Bed  river,  Lake 
Winnipeg,  and  the  lower  Assiniboine,  and  had  just  left  for  the 
lake  district  This  latter  party  went  by  way  of  Lake  Manitobah 
and  Lake  Winnipego-sis,  over  Mossy  rortage  toward  Cedar  or 
Bovrbon  lake  to  the  grand  rapids  of  the  Saskatchewan  river. 
At  Mossy  Portage  they  separated ;  Wells  went  over  Lake  Wiuni- 
pego-sis,Lake  Dauphin,  Lake  Manitobah,  the  Little  Saskatchewan 
river,  which  he  found  to  be  8  to  12  feet  deep,  250  yards  wide, 
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tree  from  rapids  and  throughout  adapted  for  steam  navigation, 
thence  over  jLake  Winnipeg  to  the  Red  river.  The  rest  of  the 
party  followed  Swan  river  to  Fort  Pelly,  and  thence  went  down 
the  Assiniboinft  river. 

DawBon  considers  the  whole  alluvial  plain  east  of  the  Pasquia 
and  Porcupine  hills  and  Dauphin  mountains,  where  the  large 
lakes  are  situated,  well  adapted  for  settlements.  It  is  partlv 
prairie  land,  for  the  most  part,  however,  thickly  wooded.  North 
of  Lake  Dauphin  wood  predominates ;  south  of  it  the  country 
becomes  more  open,  and  toward  the  Assiniboine  an  apparently 
endless  prairie  commences.  Wheat  gives  abundant  harvests 
near  LakeManitobah  and  the  Little  Saskatchewan  river,  and  near 
the  latter  even  Indian  corn  may  be  cultivated.  The  valley  of 
the  Swan  river  is  particularly  fertile  and  its  climate  eauals  that 
of  the  Red  river  district.  The  Red  Deer  river  district  nas  also  a 
good  soil  and  fine  climate,  as  its  maple  tree  forests  plainly  show. 
Coal  is  said  to  be  found  in  the  Porcupine  hills  and  the  Duck 
mountain ;  Dawson  himself  found  samples  of  lignite  near  Snow 
river.  The  great  alluvial  valley  of  the  Assiniboine  and  its 
branches  will,  in  his  opinion,  hereafter  become  on^  of  the  finest 
wheat  growing  districts  upon  earth.  Near  Moss  or  Dauphin 
river,  a  fine  navigable  stream,  the  Indians  grow  maize,  melons 
and  potatoes.  Vines,  hops,  and  vetches  grow  naturally  in 
abunaance. 

Hind  and  his  companions  went  (June  14,  1858,)  firom  Fort 
Garry  in  a  westerly  direction  over  Fort  Ellis  toward  the  mis- 
sionary station  near  Qu'  Appelle  lake  (July  18),  where  he  di- 
vided his  coips  into  three  parties :  Dickinson  traveled  on  the 
Qu*  Appelle  river  up  to  its  mouth,  thence  on  horseback  to  Fbrt 
Pelly ;  Hine  surveyed  Long  lake  northwest  of  the  Qu*  Appelle 
mission,  then  went  over  land  to  Fort  Pelly  to  meet  Diclanson, 
and  to  explore  with  him  the  Dauphin  mountains ;  Hind  and 
Fleming  followed  the  Qu*  Appelle  river  up  to  its  source,  went 
over  to  the  elbow  of  the  southern  arm  of  the  Saskatchewan  or 
Bow  river,  on  which  they  travelled  down  until  they  reached  Fort 
Sl  la  Come  (Aug.  9).  The  Qu'  Appelle  and  Bow  rivers  have  no 
connection  as  Dr.  Hector  believes.  The  latter  (southern  arm  of 
the  Saskatchewan)  has  down  firom  its  elbow  for  a  distance  of 
about  100  miles,  a  width  of  300  yards  to  half  a  mile,  then  it  be- 
comes narrower  and  straighter  in  its  course,  its  sand  and  mud 
banks  disappear  and  finally  it  hurries  through  a  narrow  and 
deep  valley,  with  a  strong  current  toward  the  northern  arm  of 
the  Saskatchewan,  with  which  it  unites  forming  one  river  (Sas- 
katchewan), which  now  goes  toward  Fort  d.  la  Come  through 
Pine  and  (3edar  lakes  into  Lake  Winnipeg.  Fleming  followed 
this  course  fix)m  Fort  k  la  Come  into  Lake  Winnipeg,  along  its 
western  coast,  until  he  reached  the  Red  River.    Hind  made  a 
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land  Toyage  along  Long  creek,  then  turning  soaiheast  went  over 
Touch  Wood  hills  to  Fbrt  Ellis,  where  he  met  Dickinson  with 
whom  he  returned  over  White  Mud  river  to  Fort  Garry  (Sep- 
tember 4). 

But  Hind  and  Fleming  soon  started  on  another  excursion 
(September  18).  They  went  in  boats  along  the  western  Bhores 
of  Lake  Winnipeg,  up  to  the  mouth  of  the  Little  Saskatchewan, 
hence  (September  29)  into  Lake  Manitobah,  and  by  means  of 
Water  Hen  river  and  a  lake  of  the  same  name  reached  Lake 
Winnipego-sis,  where  they  examined  the  salt  springs,  which  had 
been  imprudently  exhausted  by  the  Lidians.  From  here  they 
started  for  Lake  Dauphin,  ascended  the  Dauphin  mountains 
(1700  feet  high),  and  navigated  Lake  Manitobah  in  different  di- 
rections. Hind  staved  four  days  on  a  little  island  there,  which 
was  much  revered  oy  the  Indians  as  the  seat  of  the  "  Manitou," 
or  fisdries.  On  its  northern  side  were  limestone  chfis  about  fifteen 
feet  high,  which  by  the  beating  of  the  waves  emitted  sounds  very 
similar  to  chimes  "^m  a  number  of  church  beUs,  ringing  at  a 
distance.  From  Oak  Point,  at  the  southern  extremity  of  the 
lake,  the  party  went  over  land  toward  Fort  Garry,  where  they 
aixived  the  Slst  of  October,  1858. 

Hine,  while  sojourning  on  the  Bed  river  during  the  &11 
months,  took  photographic  views  of  landscapes,  churches,  Indians, 
etc.  Dickinson  made  excursions  in  the  district  east  of  the  lower 
Bed  Biver,  and  in  the  regions  between  the  Assiniboine  and  the 
U.  S.  boundary,  but  particularly  along  Bivi^re  Sal  through  the 
Pembina  mountains  and  Blue  mils. 

Some  Canadian  journals  have  blamed  this  Ex{)edition  for  not 
having  made  any  determination  of  points  and  for  giving  generally 
but  little  positive  information,  although  $50,000  to  $60,000  had 
been  expended  for  the  purpose.  They  said  that  the  whole  ooun- 
try  had  been  much  better  explored  by  the  late  astronomer  Thomp 
son.  This,  however,  is  an  unjust  imputation.  Astronomical  on- 
servations  of  points,  although  very  valuable,  cannot  be  the  main 
object  of  exploreiB,  who  have  to  irm  through  a  great  nmaber  of 
districts  in  a  comparatively  very  short  time,  and  who  must  give 
us  the  general  features  of  the  country ;  moreover,  as  here  a  ^eat 
number  of  such  fixed  points  already  exist,  a  careful  survey  c£ 
routes  by  dead  reckoning  is  perfectly  sufficient.  The  reproiBch 
that  the  country  had  been  much  better  explored  by  Thompson 
is  most  unjust  Thompson's  reports  were  undoubtedly  as  uttie 
accessible  to  the  members  of  the  Canadian  expedition  as  thev 
were  to  the  rest  of  the  world;  besides,  if  we  compare  Thompson's 
chart  with  that  of  the  expedition  of  1858,  we  perceive  that  our 
knowledge  of  the  country  between  Lake  Winnipeg  and  Bow 
river  is  more  accurate  and  more  complete  than  Thompson's. 
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The  expedition  has  achieved  much.  They  made  very  com- 
prehensive levellings,  effected  numerous  measurements  of  width, 
depth  and  rapidity  of  rivers  and  lakes,  made  geological  observa- 
tions, inquired  into  the  climate,  forests,  quality  of  soil,  etc.,  made 
surveys  and  discoveries  between  Lake  of  the  Woods  and  the 
Eed  river,  between  the  Assiniboine  river  and  the  U.  S.  boundary, 
along  the  upper  Assiniboine  and  Qu'  Appelle  rivers,  in  the  dis- 
trict of  the  great  lakes,  etc.  A  comparison  of  their  charts  with 
the  older  ones  of  these  districts  will  at  once  show  that  the  money 
was  not  thrown  away. 

This  expedition  has  moreover  excited  the  curiosity  of  the  people 
more  than  that  under  Capt.  Palliser.  Thus  a  societv  was  ^rmed 
at  St,  Paul  in  Minnesota,  who,  under  the  direction  of  Col.  Nobles, 
left  this  city  in  June,  1859,  with  the  object  to  explore  the  val- 
leys and  sources  of  the  Saskatchewan  and  Columbia  rivers. 
Their  plan  was,  to  start  jfrom  the  elbow  of  Bow  river  toward  the 
Rocky  Mountains,  to  explore  carefully  the  region  of  their  east- 
em  foot  up  to  Edmonton  House,  thence  to  go  over  Athalaska 
Portage  between  Mount  Hooker  and  Mount  Brown  toward  the 
sources  of  Thompson's  river  and  here  to  disperse  in  different 
directions.  Col.  if  obles  intended  to  start  for  the  sources  of  Co- 
lumbia river,  and  to  return  over  Lewis  and  Clarke's  Passage, 
the  Missouri  Falls,  the  valley  of  the  Milk  river.  Port  Mandan, 
Big  Stone  Lake,  and  Fort  Kidgley  to  St.  Paul.  Dr.  Goodrich 
accompanies  them  as  physician,  and  the  Smithsonian  Institution 
sent  Dr.  C.  L.  Anderson,  of  Minneapolis,  to  make  scientific  ob- 
servations and  collections. 

The  "  Board  of  Trade  "  in  St.  Paul  offered  a  reward  of  $1000 
for  the  first  steamer  that  should  ply  on  or  before  the  first  of 
June  on  the  Eed  river,  and  the  "  Anson  Northup  "  really  com- 
menced her  voyages  in  June.  She  carries,  besides  passengers, 
100  to  150  tons  of  cargo,  and  is  intended  to  do  the*  post  service 
between  the  mouth  of  the  Shagerme  river  and  Fort  Garry,  and 
thus  to  connect  St.  Paul,  (which  sustains  a  post  wagon  up  to 
the  Shagerme  river,)  directly  with  the  Red  river. 

Another  company  in  Canada  intend  to  put  four  steamers  on 
Eainy  lake,  Eed  river  and  Lake  Winnipeg.  Even  the  settlers  on 
the  Eed  river  themselves  show  an  active  spirit  of  progresa 
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Art.  XXn. — Discussion  between  two  Headers  of  DarwirCs  Treatise 
on  the  Origin  of  Species,  upon  its  Natural  Theohgy, 

First  Reader. — ^Is  Darwin's  theory  atheistic  or  pantheistic? 
or,  does  it  tend  to  atheism  or  pantheism  ?  Before  attempting 
any  solution  of  this  question,  permit  me  to  say  a  few  words 
tending  to  obtain  a  definite  conception  of  necessity,  and  design, 
as  the  sources  from  which  events  may  originate,  each  independ- 
ent of  the  other ;  and  we  shall,  perhaps,  best  attain  a  clear  un- 
derstanding of  each,  by  the  illustration  of  an  example  in  which 
simple  human  designers  act  upon  the  physical  powers  of  com- 
mon matter. 

Suppose,  then,  a  square  billiard  table  to  be  placed  with  its 
corners  directed  to  the  four  cardinal  points.  Suppose  a  player 
standing  at  the  north  comer,  to  strike  a  red  ball  directly  to  the 
south ;  his  design  being  to  lodge  the  ball  in  the  south  pocket ; 
which  design,  if  not  interfered  with,  must^  of  course  be  accom- 
plished. Then  suppose  another  player,  standing  at  the  east 
comer,  to  direct  a  white  ball  to  the  west  comer.  This  design 
also,  if  not  interfered  with,  must  be  accomplished.  Next  sup- 
pose both  players  to  strike  their  balls  at  the  same  instant^  with 
like  forces,  in  the  directions  before  given.  In  this  case  the  balls 
would  not  pass  as  before,  namely,  the  red  ball  to  the  south,  and 
the  white  ball  to  the  west,  but  tney  must  both  meet  and  strike 
each  other  in  the  centre  of  the  table,  and,  being  perfectly  elastic, 
the  red  ball  must  pass  to  the  west  pocket,  and  the  white  ball  to 
the  south  pocket.  We  may  suppose  that  the  players  acted 
wholly  without  concert  with  each  other,  indeed  they  may  be  ig- 
norant of  each  other's  design,  or  even  of  each  other's  existence ; 
still  we  know  that  the  events  must  happen  as  herein  described. 
Now  the  first  half  of  the  course  of  these  two  baUs  is  from  an 
impulse,  or  proceeds  from  a  power,  acting  from  design.  Each 
player  has  the  design  of  driving  his  ball  across  the  table  in  a  di- 
agonal line  to  accomplish  its  lodgment  at  the  opposite  comer  of 
the  table.  Neither  designed  that  his  ball  should  be  deflected 
from  that  course  and  pass  to  another  comer  of  the  table.  The 
direction  of  this  second  part  of  the  motion,  must  be  referred  en- 
tirely to  necessity,  which  directly  interferes  with  the  purpose  of 
him  who  designed  the  rectilinear  direction.  We  are  not  in  this 
case,  to  go  back  to  find  design  in  the  creation  of  the  powera  or 
laws  of  inertia,  and  elasticity,  after  the  order  of  which  the  de- 
flection, at  the  instant  of  collision,  necessarily  takes  place.  We 
know  that  these  powers  were  inherent  in  the  balls,  and  were  not 
created  to  answer  this  special  deflexion.  We  are  required,  by 
the  hypothesis,  to  confine  attention  in  point  of  time,  from  the 
instant  preceding  the  impact  of  the  balls,  to  the  time  of  their 
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arrival  at  the  opposite  comere  of  th6  table.  TJie  cues  are  moved 
by  design.  The  impacts  are  acte  from  design.  JThe  first  half  of 
the  motion  of  each  ball  is  undeY  the  direction  of  design.  We 
mean  by  this  the  particular  design  of  each  player.  But  at  the 
instant  of  the  collision  of  the  balls  upon  each  other,  direction 
from  design  ceases,  and  the  balls  no  longer  obey  the  particular 
designs  of  the  players,  the  ends  or  purposes  intended  by  them 
are  not  accomplished,  but  frustrated,  by  riecessity^  or  by  the  ne- 
cessary action  of  the  powers  of  inertia  and  elasticity,  which  are 
inherent  in  matter,  and  are  not  made  by  any  design  of  a  Creator 
for  this  special  action,  or  to  serve  this  special  purpose,  but  would 
have  existed  in  the  materials  of  which  the  balls  were  made, 
although  the  players  had  never  been  bom. 

I  have  thus  stated,  by  a  simple  example  in  physical  action, 
what  is  meant  by  design  and  what  by  necessity ;  and  that  the 
latter  may  exist  without  anjr  dependence  upon  the  former.  If  I 
have  given  the  statemenrt  with  what  may  be  thought,  by  some, 
unnecessary  prolixity,  I  have  only  to  say  that  I  have  found 
many  minds  to  have  a  great  difficulty  in  conceiving  of  necessity 
as  acting  altogether  independent  of  design. 

Let  me  now  trace  these  principles  as  sources  of  action  in  Dar* 
win's  work  or  theory.  Let  us  see  how  much  there  is  of  design 
acting  to  produce  a  foreseen  end,  and  thus  proving  a  reasoning 
and  self-conscious  Creator ;  and  how  much  of  mere  blind  power 
acting  without  rational  design,  or  without  a  specific  purpose 
or  conscious  foresight.  Mr.  Darwin  has  specified  in  a  most 
clear  and  unmistakeable  manner  the  operation  of  his  three  great 
powers,  or  rather,  the  three  great  laws  by  which  the  organic 

f^wer  of  life,  acts  in  the  formation  of  an  eye.  (See  p.  169). 
ollowin^  the  method  he  has  pointed  out,  we  will  take  a  num- 
ber of  animals  of  the  same  species,  in  which  the  eye  is  not  de* 
"veloped.  They  may  have  all  the  other  senses,  with  the  organs 
of  nutrition,  circulation,  respiration  and  locomotion.  They  all 
have  a  brain  and  nerves,  and  some  of  these  nerves  may  be  sensi- 
tive to  light;  but  have  no  combination  of  retina,  membranes, 
humors,  &c.,  by  which  the  distinct  image  of  an  object  may  be 
formed  and  conveyed  by  the  optic  nerve  to  the  cognizance  of  the 
internal  perception,  or  the  mind.  The  animal  in  this  case  would 
be  merely  sensible  of  the  difference  between  light  and  darkness. 
He  would  have  no  power  of  discriminating  form,  size,  shape,  ot 
color,  the  difiference  of  objects,  and  to  gain  from  these  a  knowl- 
edge of  their  being  usefril  or  hurtful,  friends  or  enemies.  Up  to 
this  point  there  is  no  appearance  of  necessity  upon  the  scene.  The 
billiard  balls  have  not  yet  struck  together,  and  we  will  suppose 
that  none  of  the  arguments  that  may  be  used  to  prove,  from  this 
organism,  thus  e;xisting,  that  it  could  not  have  come  into  form 
and  being  without  a  creator  acting  to  this  end  with  intelligence 
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and  design,  are  opposed  bj  anything  that  can  be  found  in  Dar- 
win's theory ;  for  so  far,  Darwin's  laws  are  supposed  not  to  have 
not  come  into  operation.  Give  the  animals  thus  organized,  food 
and  room,  and  they  may  go  on,  from  generation  to  generation^ 
upon  the  same  organic  level.  Those  individuals  that^  firom  nat- 
ural variation,  are  born  with  light-nerves  a  little  more  sensitive 
to  light  than  their  parents,  will  cross  or  interbreed  with  those 
who  have  the  same  organs  a  little  less  sensitive,  and  thus  the 
mean  standard  will  be  kept  up  without  any  advancement  If 
our  billiard  table  were  sufficiently  extensive,  i.  e,,  infinite,  the 
balls  rolled  from  the  corners  would  never  meet  and  the  neces- 
sity which  we  have  supposed  to  deflect  them  would  never  act. 

The  moment,  however,  that  the  want  of  space  or  food  com- 
mences natural  sdectum  begins.  Here  the  balls  meet,  and  all  fu- 
ture action  is  governed  by  necessity.  The  best  forms,  or  those 
nerves  most  sensitive  to  light,  connected  with  incipient  mem- 
branes and  humors,  for  corneas  and  lenses,  are  picked  out  and 
preserved  by  natural  selection,  of  necessity.  All  cannot  live 
and  propagate,  and  it  is  a  necessity,  obvious  to  all,  that  the 
weaker  must  perish,  if  the  theory  be  true.  Working  on,  in  this 
way,  through  countless  generations,  the  eye  ia  at  last  formed  in 
all  its  beauty  and  excellence.  It  must,  (always  assuming  that 
this  theory  is  true,)  result  from  this  combined  action  of  natural 
variation,  the  struggle  for  life,  and  natural  selection,  with  as 
much  certainty  as  the  balls,  after  collision,  must  pass  to  comers 
of  the  table  different  from  those  to  which  they  were  directed, 
and  so  far  forth,  as  the  eye  is  formed  by  these  laws,  acting  up- 
wards from  the  nerve  merely  sensitive  to  light,  we  can  no  more 
infer  design,  and  from  design,  a  designer,  than  we  can  infer  de- 
sign in  the  direction  of  the  billiard  balls  after  collision.  Both 
are  sufficiently  accounted  for  by  blind  powers  acting  under  a 
blind  necessity.  Take  away  the  struggle  for  life  from  the  one, 
and  the  collision  of  the  balls  from  the  other, — and  neither  of 
these  were  designed, — ^and  the  animal  would  have  gone  on  with- 
out eyes.  The  balls  would  have  foimd  the  corners  of  the  table 
to  wnich  they  were  first  directed. 

While,  therefore,  it  seems  to  me  clear  that  one  who  can  find 
no  proof  of  the  existence  of  an  intelligent  creator,  except  through 
the  evidence  of  design  in  the  organic  world,  can  find  no  evi- 
dence of  such  design  in  the  construction  of  the  eye,  if  it  were 
constructed  under  the  operation  of  Darwin's  laws ;  I  shall  not 
for  one  moment  contend  that  these  laws  are  incompatible  with 
design  and  a  self-conscious,  intelligent  creator.  Such  design, 
might  indeed,  have  coexisted  with  tne  necessit^or  natural  selec- 
tion ;  and  so  the  billiard  players  might  have  designed  the  collis- 
ion of  their  balls ;  but  neither  the  formation  of  the  eye,  nor  the 
path  of  the  balls  after  collision,  furnishes  any  sufficient  proof  of 
such  design  in  either  case. 
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One,  indeed,  who  believes  from  revelation  or  any  other  cause, 
in  the  existence  of  such  a  Creator,  the  fountain  and  source  of  idl 
things  in  heaven  above  and  in  the  earth  beneath,  will  see  in 
natural  vaidiation,  the  struggle  for  life  and  natural  selection,  only 
the  order  or  mode,  in  which  this  Creator,  in  his  own  perfect  wis- 
dom, sees  fit  to  act.  Happy  is  he  who  can  thus  see  and  adore. 
But  how  many  are  there  who  have  no  such  belief  from  intui- 
tion, or  faith  in  revelation ;  but  who  have  by  careful  and  elab- 
orate search  in  the  physical,  and  more  especially  in  the  organic 
world,  inferred,  by  mduction,  the  existence  of  God  from  what 
has  seemed  tp  them  the  wonderful  adaptation  of  the  different  or- 
gans and  .parts  of  the  animal  body  to  its,  apparently,  designed 
ends  I  Imagine  a  mind  of  this  skeptical  character,  in  all  honesty 
and  under  its  best  reason,  after  finding  itself  obliged  to  reject 
the  evidence  of  revelation,  to  commence  a  search  after  the  Cre- 
ator, in  the  light  of  natural  theology.  He  goes  through  the 
proof  for  final  cause  and  design,  as  given  in  a  summary  though 
clear,  plain,  and  convincing  form  in  the  pages  of  Paley,  and  the 
Bridgewater  treatises.  The  eye  and  the  hand,  those  perfect  in- 
strunients  of  optical  and  mechanical  contrivance  and  adaptation, 
without  the  least  waste  or  surplusage ; — ^these,  say  Paley  and 
BeU,  Qertainly  prove  a  designing  maker  as  much  as  the  palace  or 
the  watch  prove  an  architect  or  a  watchmaker.  Let  this  mind, 
in  this  state,  cross  Darwin's  work,  and  find  that  after  a  sensitive 
nerve,  or  a  rudimentary  hoof  or  claw,  no  design  is  to  be  found. 
From  this  point  upwards  the  development  is  the  mere  necessary 
result  of  natural  selection ;  and  let  him  receive  this  law  of  natu- 
ral selection  as  true,  and  where  does  he  find  himself?  Before, 
he  could  refer  the  existence  of  the  eye,  for  example,  only  to  de- 
sign, or  chance.  There  was  no  other  alternative.  He  rejected 
cmince,  as  impossible.  It  must  then  be  design.  But  Darwin 
brings  up  another  power,  namely,  natural  selection,  in  place  of 
this  mipossible  chance.  This  not  only  may,  but,  according  to 
'Darwin,  must  of  necessity  produce  an  eye.  It  may  indeed  co- 
exist with  design,  but  it  must  exist  and  act  and  produce  its  re- 
sults, even  without  design.  Will  such  a  mind,  under  such  cir- 
cumstances, infer  the  existence  of  the  designer---God — when  he 
can,  at  the  same  time,  satisfactorily  account  for  the  thing  pro- 
duced, by  the  operation  of  this  natural  selection?  It  seems  to 
me,  therefore,  perfectly  evident  that  the  substitution  of  natural 
selection,  by  necessity,  for  design  in  the  formation  of  the  or- 
ganic world,  is  a  step  decidedly  atheistical.  It  is  in  vain  to  say 
that  Darwin  takes  the  creation  of  organic  life,  in  its  simplest 
forms,  to  have  been  the  work  of  the  Deity.  In  giving  up  design 
in  these  highest  and  most  complex  forms  of  organization,  which 
have  always  been  relied  upon  as  the  crowning  proof  of  the  ex- 
istence  of  an  intelligent  Creator,  without  whose  intellectual  power 
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thej  could  not  have  been  brought  into  being;  he  takes  a  most 
decided  step  to  banish  a  belief  in  the  intelligent  action  of  God 
from  the  organic  world.     The  lower  organisms  will  go  next 

The  atheist  will  say,  wait  a  little.  &>me  future  Darwin  will 
show  how  the  simple  forms  came  necessarily  from  inorganic  mtat- 
ter.  This  is  but  another  step  by  which,  according  to  La  Place, 
*  the  discoveries  of  science  throw  final  causes  further  back.' 

Second  Beader. — It  is  conceded  that  if  the  two  players  in 
the  supposed  case  were  ignorant  of  each  other's  presence  the  de- 
signs of  both  were  firustrated,  and  Gcom  necesaty.  Thus  &r  it  is 
not  needful  to  inquire  whether  this  necessary  consequence  is  an 
unconditional  or  a  conditioned  necessity,  nor  to  require  a  more 
definite  statement  of  the  meaning  attached  to  the  word  neocssify 
as  a  supposed  third  alternative. 

But  if  the  players  knew  of  each  other's  presen(ie,  we  could  not 
infer  from  the  result  that  the  design  of  both  or  of  either  was 
frustrated.  One  of  them  may  have  intended  to  frustrate  the  oth- 
er's design,  and  to  effect  his  own.  Or  both  may  have  been  equally 
conversant  with  the  properties  of  the  matter  and  the  relation  of 
the  forces  concerned,  (whatever  the  cause,  origin,  or  nature  of 
these  forces  and  properties),  and  the  result  may  have  been 
according  to  the  designs  of  both. 

As  you  admit  that  they  might  or  might  not  have  designed  the 
collision  of  their  balls  and  its  consequences,  the  question  arises 
whether  there  is  any  way  of  ascertaining  which  of  the  two  con- 
ceptions we  may  form  about  it,  is  the  true  one.  Now,  let  it  be 
remarked  that  design  can  never  be  demonstrated.  WitnesBing  the 
act  does  not  make  known  the  design,  as  we  have  seen  in  the  case 
assumed  for  the  basis  of  the  argument.  The  word  of  the  actor 
is  not  proof;  and  that  source  of  evidence  is  excluded  from  the 
cases  in  question.  The  only  way  left,  and  the  only  possible  way 
in  cases  where  testimony  is  out  of  the  question,  is  to  infer  the 
design  from  the  result,  or  from  arrangements  which  strike  us  as 
adapted  or  intended  to  produce  a  certain  result,  which  affords  a 
presumption  of  design.  The  strength  of  this  presumption  may 
be  zero,  or  an  even  chance,  as  perhaps  it  is  in  the  assumed  case ; 
but  the  probability  of  design  will  increase  with  the  particularity 
of  the  act,  the  speciality  of  the  arrangement  or  machinery,  and 
with  the  number  of  identical  or  yet  more  of  mmilar  and  analo- 
gous instances,  until  it  rises  to  a  moral  certainty, — i.  e.,  to  a  con- 
viction which  practically  we  are  as  unable  to  resist  as  we  are  to 
deny  the  cogency  of  a  mathematical  demonstration.  A  single 
instance,  or  set  of  instances,  of  a  comparatively  simple  arrange- 
ment might  suffice.  For  instance,  we  should  not  doubt  that  a 
pump  was  designed  to  raise  water  by  the  moving  of  the  handle. 
Of  course  the  conviction  is  the  stronger,  or  at  least  the  sooner 
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arrived  at,  where  we  can  imitate  the  arrangement,  and  ourselves 
produce  the  result  at  will,  as  we  could  with  the  pump,  and  also 
with  the  billiard-balls. 

And  here  I  would  suggest  that  your  billiard-table  with  the 
case  of  collision,  answers  well  to  a  machine.  In  both,  a  result 
is  produced  by  indirection, — by  applying  a  force  out  of  line  of 
the  ultimate  mrection.  And,  as  I  should  feel  as  confident  that  a 
man  intended  to  raise  water  who  was  working  a  pump-handle, 
as  if  he  was  bringing  it  up  in  pails-full  from  below  by  means  of 
a  ladder,  so,  after  due  examination  of  the  billiard-table  and  its 
appurtenances,  I  should  probably  think  it  likely  that  the  effect 
of  the  rebound  was  expected  and  intended  no  less  than  that  of 
the  immediate  impulse.  And  a  similar  inspection  of  arrange- 
ments and  results  in  nature  would  raise  at  least  an  equal  pre- 

>  suinption  of  design. 

,^  You  allow  that  the  rebound  niight  have  been  intended,  but 
^ou  require  proof  that  it  was.  We  agree  that  a  single  such  in- 
stance affords  no  evidence  either  way.  But  how  would  it  be  if 
you  saw  the  men  doing  the  same  thing  over  and  over  ?  and  if 
thev  varied  it  by  other  arrangements  of  the  balls  or  of  the  blow, 
and.  these  were  followed  by  analogous  results?  How  if  you  at 
length  discovered  a  profitable  end  of  the  operation,  say  the  win- 
ning of  a  wager  ?  oo  in  the  counterpart  case  of  natural  selec- 
tion ;  must  we  not  infer  intention  from  the  arrangements  and  the 
results  ?  But  I  will  take  another  case  of  the  very  same  sort, 
though  simpler,  and  better  adapted  to  illustrate  natural  selection  ; 
becaus^  the  change  of  direction, — your  necessity — acts  gradually 
or  successivelv,  instead  of  abruptly. 

Suppose  I  hit  a  man  standing  obliquely  in  my  rear,  by  throw- 
ing forward  a  crooked  stick,  called  a  Doomerang.  How  could  he 
know  whether  the  blow  was  intentional  or  not?  But  suppose  I 
had  been  known  to  throw  boomerangs  before ;  suppose  that,  on 
different  occasions,  I  had  before  wounded  persons  oy  the  same, 
or  other  indirect  and  apparentljr  aimless  actions ;  and  suppose 
that  an  object  appeared  to  be  gained  in  the  result,  i.  e.,  that  defi- 
nite ends  were  attained — would  it  not  at  length  be  inferred  that 
my  assault,  though  indirect,  or  apparently  indirect,  was  designed  ? 
To  make  the  case  more  nearly  parallel  with  those  it  is  brought 
to  illustrate,  you  have  only  to  suppose  that,  although  the  boom- 
erang thrown  by  me  went  forward  to  a  definite  place,  and  at  least 
appeared  to  subserve  a  purpose,  and  the  bystanders,  after  a 
while,  could  get  traces  of  the  mode  or  the  empirical  law  of  its 
flight,  yet  they  could  not  themselves  do  anytning  with  it.  It 
was  quite  beyond  their  power  to  use  it  Would  they  doubt,  or 
deny  my  intention,  on  that  account  ?  No :  they  would  insist 
that  design  on  my  part  must  be  presumed  from  the  nature  of  the 
results ; — ^that,  though  design  may  have  been  wanting  in  any  one 
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case,  yet  the  repetition  of  the  result,  and  from  different  positions 
and  under  varied  circumstances,  showed  that  there  must  have 
been  design. 

Moreover,  in  the  way  your  case  is  stated,  it  seems  to  concede 
the  most  important  half  of  the  question,  and  so  affords  a  pre- 
sumption for  the  rest^  on  the  side  of  design.    For  you  seem  to 
assume  an  actor,  a  designer,  accomplishing  his  design  in  the  first 
instance.    You — a  bystander — infer  that  the  plaver  effected  his 
design  in  sending  the  first  ball  to  the  pocket  oefore  him.     Yoa 
infer  this  from  observation  alone.    Must  you  not  fix)m  a  continu- 
ance of  the  same  observation  equally  infer  a  common  design  of 
the  two  players  in  the  complex  result,  or  a  design  of  one  of 
them  to  frustrate  the  design  of  the  other?  If  you  grant  a  design- 
ing actor,  the  presumption  of  design  is  as  strong,  or  upon  con- 
tinued observation  of  instances  soon  oecomes  as  strong,  in  regard  ^ 
to  the  deflection  of  the  balls,  or  variation  of  the  species,  as  it  was^^ 
for  the  result  of  the  first  impulse  or  for  the  production  of  the  orig^^ 
inal  animal,  &c. 

But  in  the  case  to  be  illustrated,  we  do  not  see  the  player.  We 
see  only  the  movement  of  the  balla  Now,  if  the  contriyanced 
and  adaptations  referred  to  (p.  229,)  really  do  '^  prove  a  designer  as 
much  as  the  palace  or  the  watch  prove  an  architect  or  a  watch- 
maker,"— as  raley  and  Bell  argue,  and  as  your  skeptic  admits, 
while  the  alternative  is  between  design  and  chance, — then  they 
prove  it  with  all  the  proof  the  case  is  susceptible  of,  and  with 
complete  conviction.  For  we  cannot  doubt  that  the  watch  bad 
a  watchmaker.  And  if  they  prove  it  on  the  supposition  that 
the  unseen  operator  acted  immediately^ — i  e.,  that  the  player  di- 
rectly impelled  the  balls  in  the  directions  we  see  them  moving, 
I  insist  that  this  proof  is  not  impaired  by  our  ascertaining  that 
he  acted  mediately^  i.  e.,  that  the  present  state  or  form  of  the 
plants  or  animals,  like  the  present  position  of  the  billiard-balls, 
resulted  from  the  collision  of  the  inaividuals  with  one  another, 
or  with  the  surroundings.  The  original  impulse,  which  we  sup- 
posed was  in  the  line  of  the  observed  movement,  only  proves  to 
have  been  in  a  different  direction ;  but  the  series  of  movements 
took  place  with  a  series  of  results,  each  and  all  of  them  none  the 
less  determined,  none  the  less  designed. 

Wherefore,  when,  at  the  close,  you  quote  Laplace,  that  "  the 
discoveries  of  science  throw  final  causes  farther  back,"  the  most 
you  can  mean  is,  that  they  constrain  us  to  look  farther  back  for 
the  impulse.  They  do  not  at  all  throw  the  argument  for  design 
farther  back,  in  the  sense  of  furnishing  evidence  or  presumption 
that  only  the  primary  impulse  was  designed,  and  that  all  the  rest 
followed  from  chance  or  necessity. 

Evidence  of  design,  I  think  you  will  allow,  every  where  is 
drawn  from  the  observation  of  adaptations  and  of  results,  and 
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has  really  nothing  to  do  with  any  thing  else,  except  where  you 
can  take  the  word  for  the  wiU.  And  in  that  case  you  have  not 
argument  for  design,  but  testimony.  In  nature  we  have  no  testi- 
mony ;  but  the  argument  is  overwhelming. 

Now,  note  that  the  argiiment  of  the  olden  time, — that  of  Pa* 
ley,  &c.,  which  your  skeptic  found  so  convincing, — ^was  always 
the  argument  for  design  in  the  movement  of  the  balls  after  deflect 
tton.  For  it  was  drawn  from  animals  produced  by  generation, 
not  by  creation,  and  through  a  long  succession  of  generations  or 
deflections.  Wherefore,  if  the  argument  for  design  is  perfect  in 
the  case  of  an  animal  derived  from  a  long  succession  of  indi- 
viduals as  nearly  alike  as  ofi&pring  is  generally  like  parents  and 
g^rand-parents,  and  if  this  argument  is  not  weakened  when  a  va* 
nation,  or  series  of  variations,  has  occurred  in  the  course,  as  great 
as  any  variations  we  know  of  among  domestic  cattle,  how  then 
is  it  weakened  by  the  supposition,  or  by  the  likelihood,  that  the 
variations  have  been  twice  or  thrice  as  great  as  we  formerly  sup- 
posed, or  because  the  variations  have  been  *  picked  out,'  and  a 
lew  of  them  preserved  as  breeders  of  still  other  variations,  by 
natural  selection  7 

Finally  let  it  be  noted  that  vour  element  of  necessity,  has  to  da, 
so  far  as  we  know,  only  witn  the  picking  out  and  preserving 
of  certain  changing  forms,  i.  e.,  with  the  natural  selection.  This 
selection,  you  may  say,  must  happen  under  the  circumstances. 
This  is  a  necessary  result  of  the  collision  of  the  balls ;  and  these 
results  can  be  predicted.  If  the  baUs  strike  so  and  so,  they  will 
be  deflected  so  and  so.  But  the  variation  itself  is  of  the  nature 
of  an  origination.  It  answers  well  to  the  original  impulse  of  the 
balls,  or  to  a  series  of  such  impulses.  We  cannot  predict  what 
particular  new  variation  will  occur  from  any  observation  of  the 
past.  Just  as  the  first  impulse  was  given  to  the  balls  at  a  point 
out  of  sight)  so  the  impulse  which  resulted  in  the  variety  or  new 
form  was  given  at  a  point  beyond  observation,  and  is  equally 
mysterious  or  unaccountable,  except  on  the  supposition  of  an 
ordaining  will.  The  parent  had  not  the  peculiarity  of  the  vari*^ 
ety,  the  progeny  has.  Between  the  two  is  the  dim  oi>  obscure 
region  or  the  formation  of  a  new  individual,  in  some^  unknown 
part  of  which,  and  in  some  wholly  unknown  way,  thejJiflFerence 
18  intercalated.  To  introduce  necessity  here  is  gratuitous  and 
unscientific;  but  here  you  must  have  it  to  make  your  argument 
valid. 

I  agree  that  judging  firom  the  past — ^it  is  not  imprbbable 
that  variation  itself  may  be  hereafter  shown  to  3Pesult  from  phys- 
ical causes.  When  it  is  so  shown  you  may  extend  your  neces- 
sity into  this  region,  but  not  till  then.  But  the  whole  course  of 
scientific  discovery  ^oes  to  assure  us  that  the  discovery  of  the 
cause  of  variation  will  be  only  a  resolution  of  variation  into  two 
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factors, — one,  the  immediate  secondary  cause  of  the  changes, 
which  so  far  explains  them ;  the  other  an  unresolved  or  unex- 
plained phenomenon,  which  will  then  stand  just  where  the  pro- 
duct, variation,  stands  now,  only  that  it  will  be  one  step  nearer 
to  the  efficient  cause. 

This  line  of  argument  appears  to  me  so  convincing,  that  I  am 
bound  to  suppose  that  it  does  not  meet  vour  case.  Although 
you  introduced  players  to  illustrate  what  aesign  is,  it  is  probable 
that  you  did  not  intend,  and  would  not  accept^  the  parallel  which 

Jour  supposed  case  suggested.  When  you  say  that  the  proof  of 
esign  in  the  eye  and  Sie  hand,  as  given  by  Paley  and  Bell,  was 
convincing,  you  mean,  of  course,  that  it  was  convincing,  so  long 
as  the  question  was  between  design  and  chance,  but  that  now  an- 
other dttemative  is  offered,  one  which  obviates  the  force  of  those 
arguments,  and  may  account  for  the  actual  results  without  de- 
sign.   I  do  not  clearly  apprehend  this  third  alternative. 

Will  you  be  so  good,  then,  as  to  state  the  grounds  upon  which 
you  conclude  that  the  supposed  proof  of  design  firom  the  eye,  or 
the  hand,  as  it  stood  before  Darwin's  theory  was  promulgated, 
would  be  invalidated  by  the  admission  of  this  new  theory. 

First  Eeadeb. — As  I  have  ever  found  you,  in  controversy, 
meeting  the  array  of  your  opponent,  fairly  and  directly,  without 
any  attempt  to  strike  the  body  of  his  argument  through  an 
unguarded  joint  in  the  phraseology,  I  was  somewhat  surprised 
at  the  course  taken  in  your  answer  to  my  statement  on  Dar- 
win's theory.  You  there  seem  to  suppose  that  I  instanced  the 
action  of  the  billiard  balls  and  players  as  a  parallel,  throughout, 
to  the  formation  of  the  organic  world.  Had  it  occurred  to  zne 
that  such  an  api)lication  might  be  supposed  to  follow,  legiti- 
mately, fix>m  my  introduction  of  this  action,  I  should  certwfily 
have  stated  that  I  did  not  intend,  and  should  by  no  means  ac- 
cede to,  that  construction.  My  purpose  in  bringing  the  billiard 
table  upon  the  scene  was  to  illustrate,  by  example,  design  and 
necessity,  as  different  and  independent  sources  from  which  results, 
it  might'  indeed  be  identical  results,  may  be  derived.  AQ  the 
conclusions  therefore  that  you  have  arrived  at  through  this  mis- 
conceptio];!  or  misapplication  of  my  illustration,  I  cannot  take 
as  an  answer  to  the  matter  stated  or  intended  to  be  stated  hy 
me.  Again,  following  this  misconception,  you  suppose  the  skep- 
tic (instanced  by  me  as  revealing  through  the  evidence  of  de- 
sign, exhibited  in  the  structure  of  the  eye,  for  its  designer,  God,) 
as  bringing  to  the  examination  a  belief  in  the  existence  of  design 
in  the  construction  of  the  animals  as  they  existed  up  to  the  mo- 
ment when  the  eye  was,  according  to  my  supposition,  added  to 
the  heart,  stomacn,  brain,  &c.  By  skeptic  I,  of  course,  intended 
one  who  doubted  the  existence  of  design  in  every  organic  struc- 
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ture,  or  at  least  required  proof  of  such  design.  Now  as  the 
watch  may  be  instanced  as  a  more  complete  exhibition  of  design 
than  a  flint  knife  or  an  hour-glass ;  I  selected,  after  the  example 
of  Paley,  the  eye,  as  exhibiting  by  its  complex  but  harmonious 
arrangements  a  higher  evidence  of  design  and  the  designer,  than 
is  to  be  found  in  a  nerve  sensitive  to  light,  or  any  mere  rudi- 
mentary part  or  organ.  I  could  not  mean  by  skeptic  one  who 
believed  in  design  so  far  as  a  claw,  or  a  nerve  sensitive  to  light 
was  concerned,  but  doubted  all  above.  For  one  who  believes 
in  design  at  all  will  not  fail  to  recognize  it  in  a  hand  or  an  eye. 
But  I  need  not  extend  these  remarks,  as  you  acknowledge  in  the 
sequel  to  your  argument  that  you  may  not  have  have  suited  it 
to  the  case  as  I  had  stated  it. 

You  now  request  me  to  "  state  the  grounds  upon  which  I  con- 
clude that  the  supposed  proof  of  design  from  the  eye  and  the 
hand,  as  it  stood  Defoi:e  Darwin's  theory  was  promulgated,  is  in- 
validated by  the  admission  of  that  theory."  It  seems  to  me 
that  a  sufficient  answer  to  this  question  has  already  been  made 
in  the  last  part  of  my  former  paper;  but  as  you  request  it  I 
will  go  over  the  leading  points  as  there  given  with  more  minute- 
ness of  detail. 

Let  us  then  suppose  a  skeptic,  one  who  is  yet  considering  and 
doubting  of  the  existence  of  God,  having  already  concludea  that 
the  testimony  from  any  and  all  revelation  is  insufficient,  itnd 
having  rejected  what  is  called  the  a  priori  arguments  brought 
forward  in  natural  theology,  and  pertinaciously  insisted  upon  by 
Dr.  Clark  and  others,  turning  as  a  last  resource  to  the  argu- 
ment from  design  in  the  organic  world.  Voltaire  tells  him  that 
a  palace  could  not  exist  without  an  architect  to  design  it.  Dr. 
Pdey  tells  him  that  a  watch  proves  the  design  of  a  watch- 
maker. He  thinks  this  very  reasonabte,  and  although  he  sees  a 
difierenoe  between  the  worlds  of  nature  and  those  of  mere  human 
art,  yet  if  he  can  find  in  any  organic  body,  or  part  of  a  body,  the 
same  adaptation  to  its  use  that  he  finds  in  a  watch,  this  truth 
will  go  very  far  towards  proving,  if  it  is  not  entirely  conclusive, 
that  in  making  it,  the  powers  of  life  by  which  it  grew  were  di- 
rected by  an  intelligent,  reasoning  master.  Under  the  guidance 
of  Paley  he  takes  an  ey^  which,  although  an  optical,  and  not  a 
mechanical,  instrument  like  the  watch,  is  as  well  adapted  to  tes- 
tify to  design.  He  sees,  first  that  the  eye  is  transparent,  when 
every  other  part  of  the  body  is  opaque.  Was  this  the  result  of 
a  mere  Epicurean  or  Lucretian  "  fortuitous  concourse"  of  living, 
'^  atoms  7  He  is  not  yet  certain  it  might  not  be  so.  Next  he  sees 
that  it  is  spherical  and  that  this  convex  form  alone  is  capable  of 
changing  the  direction  of  the  light  which  proceeds  from  a  distant 
body,  and  of  collecting  it  so  as  to  form  a  distinct  image  within  its 
globe.    Next  he  sees  at  the  exact  place  where  this  image  must 
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be  formed  a  curtain  of  nerve  work,  ready  to  receive  and  convey 
it,  or  excite  from  it,  in  its  own  mysterious  way,  an  idea  of  it 
in  the  mind.  Last  of  all,  he  comes  to  the  crystalline  lens.  Now 
he  has  before  learned  that  without  this  lens  an  eye  would  by  the 
aqueous  and  vitreous  humors  alone  form  an  image  upon  the  re- 
tina, but  this  image  would  be  indistinct  from  the  light  not  being 
sufficiently  refracted,  and  likewise  from  having  a  colored  firinge 
round  its  edges.  This  last  effect  is  attributable  to  the  refirangi- 
bility  of  light,  that  is,  to  some  of  the  colors  being  more  re- 
fracted than  others.  He  likewise  knows  that  more  than  a  hun- 
dred years  ago  Mr.  DoUond  having  found  out,  after  many  ex- 
periments, that  some  kinds  of  glass  have  the  power  of  dispersing 
light,  for  each  degree  of  its  refraction,  much  more  llian  other 
kinds,  and  that  on  the  discovery  of  this  fact,  he  contrived  to 
make  telescopes  in  which  he  passed  the  light  through  two  object- 
glasses  successively,  one  of  which  he  made  of  crown  and  one 
of  flint  glass,  so  ground  and  adapted  to  each  other  that  the  great- 
er dispersion  produced  by  the  substance  of  one  should  be  cor- 
rected by  the  smaller  dispersion  of  the  other.  This  contrivance 
corrected  entirely  the  colored  images  which  had  rendered  all 
previous  telescopes  very  imperfect.  He  finds  in  this  invention 
all  the  elements  of  design,  as  it  appeared  in  the  thought  and  ac- 
tion of  a  human  designer.  First,  conjecture  of  certain  laws  or 
facts  in  optics.  Then,  experiment  proving  these  laws  or  facts. 
Then,  the  contrivance  ana  formation  of  an  instrument  by  whick 
those  laws  or  facts  must  produce  a  certain,  sought,  result. 

Thus  enlightened,  our  skeptic  turns  to  his  crystalline  lens  to 
see  if  he  can  discover  the  work  of  a  Dollond  in  this.  Here  he 
finds  that  an  eye,  having  a  crystalline  lens  placed  between  the 
humors,  not  only  refracts  the  light  more  than  it  would  be  refract- 
ed by  the  humors  alone,  but  that  in  this  combination  of  humors 
and  lens,  the  colors  are  as  completly  corrected  as  in  the  com- 
bination of  Dollond's  telescope.  Can  it  be  that  there  was  no  de- 
si^,  no  designer,  directing  the  powers  of  life  in  the  formation  of 
this  wonder&l  organ?  Our  skeptic  is  aware  that  in  the  arts  of 
man,  great  aid  has  been,  sometimes,  given  by  chance,  that  is,  by 
the  artist  or  workman  observing  some  fortuitous  combination, 
form,  or  action  around  him.  He  has  heard  it  said  that  the 
chance  arrangement  of  two  pairs  of  spectacles,  in  the  shop  of  a 
Dutch  optician,  gave  the  direction  for  constructing  the  first  tele- 
scope. Possibly,  in  time,  say  a  few  geological  a^es,  it  might  in 
some  optician's  shop,  have  brought  about  a  combination  of  flint 
and  crown  glass  which,  together,  should  have  been  achromatic 
But  the  space  between  the  humors  of  the  eye  is  not  an  optician's 
shop  where  object-glasses  of  all  kinds,  shapes,  and  sizes  are 
placed  by  chance,  in  all  manner  of  relations  and  positions.  On 
the  hypothesis  under  which  our  skeptic  is  making  his  examina- 
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tion, — the  eye  having  been  completed  in  all  but  the  formation  of 
the  len8,-^the  place  which  the  lens  occupies  when  completed, 
was  filled  with  parts  of  the  humors  and  plane  membrane,  homo- 
geneous in  texture  and  surface,  presenting,  therefore,  neither  the 
variety  of  the  materials,  nor  forms  which  are  contained  in  the 
optician's  shop  for  chance  to  make  its  combinations  with.  How 
then  could  it  be  cast  of  a  combination  not  before  used,  and  fash- 
ioned to  a  shape  diiferent  from  that  before  known,  and  placed 
in  exact  combination  with  all  the  parts  before  enumerated,  with 
many  others  not  even  mentioned  f  He  sees  no  parallelism  of 
condition  then,  by  which  chance  could  act  in  forming  a  crystal- 
line lens,  which  answers  to  the  condition  of  an  optician's  shop, 
where  it  might  be  possible  in  many  ages  for  chance  to  combine 
existing  forms  into  an  achromatic  object-glass. 

Considering,  therefore,  the  eye  thus  completed  and  placed  in 
in  its  bony  case  and  provided  with  its  muscles,  its  lids,  its  tear- 
ducts,  and  all  its  other  elaborate  and  curious  appendages,  and, 
a  thousand  times  more  wonderful  still,  without  being  encum- 
bered with  a  single  superfluous  or  useless  })art,  can  he  say  that 
this  could  be  the  work  of  chance  ?  The  improbability  of  this 
is  so  gr^t,  and  consequently  the  evidence  of  design  is  so  strong, 
that  he  is  about  to  sesd  his  verdict  in  favor  of  design  when  he 
opens  Mr.  Darwin's  book. 

There  he  finds  that  an  eye  is  no  more  than  a  vital  aggrega- 
tion or  growth,  directed,  not  by  design  nor  chance,  but  moulded 
by  natural  variation  and  natural  selection,  through  which  it  must, 
necessarily,  have  been  developed  and  formed.  Particles  or  atoms 
beinff  aggregated  by  the  blind  powers  of  life,  must  become  un- 
der me  given  conditions,  by  natural  variation  and  natural  selec- 
tion, eyes,  without  design,  as  certainly  as  the  red  billiard  ball 
went  to  the  west  pocket,  by  the  powers  of  inertia  and  elasticity, 
without  the  design  of  the  hand  that  put  in  motion.  (See  Darwin, 
p.  169.) 

Let  us  lay  before  our  skeptic  the  way  in  which  we  may  sup- 
nose  that  Darwin  would  trace  the  operation  of  life,  or  the  vital 
force  conforming  to  these  laws.  In  doing,  this  we  need  not  go 
through  with  the  formation  of  the  several  membranes,  humors, 
&a,  but  take  the  crystalline  lens  as  the  most  curious  and  nicely 
arranged  and  adapted  of  all  the  parts,  and  as  giving  moreover  a 
close  parallel,  in  the  end  produced,  to  that  produced  by  design, 
by  a  human  designer,  Doliond,  in  forming  his  achromatic  object* 

{;las8.  If  it  can  be  shown  that  natural  variation  and  naturaJ  se- 
ection  were  capable  of  forming  the  crystalline  lens,  it  will  not 
be  denied  that  they  were  capable  of  forming  the  iris,  the  sclero- 
tica, the  aqueous  humors,  or  any  and  all  the  other  parts.  Sup^^ 
pose,  then,  that  we  have  a  number  of  animals,  with  eyes  yet 
wanting  the  crystalline.    In  this  state  the  animals  can  see,  but 
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dimly  and  imperfectly,  as  a  man  sees  after  having  been  couclied. 
Some  of  the  offspring*  of  these  animals  have,  by  natural  variation^ 
merely,  a  portion  of  the  membrane  which  separates  the  aqueous 
from  the  vitreous  humor,  a  little  thickened  in  its  middle  part, 
a  little  swelled  out.  This  refracts  the  light  a  little  more  than  it 
would  be  refracted  by  a  membrane  in  which  no  such  swelling 
existed,  and  not  only  so,  but  in  combination  with  the  humors, 
it  corrects  the  errors  of  dispersion  and  makes  the  image  some- 
what more  colorless.  All  the  young  animals  that  have  this 
swelled  membrane  see  more  distinctly  than  their  parents  or  breth> 
ren.  They,  therefore,  have  an  advantage  over  tnem  in  the  strug- 
gle for  life.  They  can  obtain  food  more  easily ;  can  find  their 
pre^,  and  escape  from  their  enemies  with  greater  fitcility  thaa 
their  kindred.  This  thickening  and  rounding  of  the  membrane 
goes  on  from  generation  to  generation  by  natural  variation; 
natural  selection  all  the  while  "picking  out  with  unerring  skill 
all  the  improvements,  through  countless  generations,"  until  at 
length  it  is  found  that  the  membrane  has  become  a  perfect  crys- 
talline lens.  Now  where  is  the  design  in  all  this  ?  The  mem- 
brane  was  not  thickened  and  rounded  to  the  end  that  the  image 
should  be  more  distinct  and  colorless ;  but,  being  thickened  and 
rounded  by  the  operation  of  natural  variation,  inherent  in  genera- 
tion, natural  selection .  of  necessity  produced  the  result  that  we 
have  seen.  The  same  result  was  thus  produced  of  necessity ^  in 
the  eye,  that  Dollond  came  at,  in  the  telescope,  with  design, 
through  painful  guessing,  reasoning,  experimenting,  and  form- 
ing. 

Suppose  our  skeptic  to  believe  in  all  this  power  of  natural  se- 
lection ;  will  he  now  seal  up  his  verdict  for  design,  with  the  same 
confidence  that  he  would  before  he  heard  of  Darwin  ?  If  not, 
then  "  the  supposed  proof  from  design  is  invalidated  by  Dar- 
win's theory." 

Second  Reader. — ^Waiving  incidental  points  and  looking 
onl^  to  the  gist  of  the  question,  I  remark  that,  the  argument  for 
design  as  against  chance  in  the  formation  of  the  eye,  is  most  con- 
vincingly stated  by  you  on  p.  235-287.  Upon  this  and  numerous 
similar  arguments  the  whole  question  we  are  arguing  turns.  So, 
if  the  skeptic  was  about  to  seal  his  verdict  in  favor  of  design, 
and  a  designer,  when  Darwin's  book  appeared,  why  should  his 
verdict  now  be  changed  or  withheld  c  All  the  facts  about  the 
eye,  which  convinced  him  that  the  organ  was  designed,  remain 
just  as  they  were.  His  conviction  was  not  produced  through 
testimony  or  eye-witness,  but  design  was  irresistibly  inferred 
from  the  evidence  of  contrivance  in  the  eye  itself 

Now,  if  the  eye  as  it  is,  or  has  become,  so  convincingly  argued 
design,  why  not  each  particular  step  or  part  of  tms  result? 
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If  the  prodaction  of  a  perfect  crystalline  lens  in  the  eye — ^you 
know  not  how, — ^as  much  indicated  design,  as  did  the  production 
of  a  DoUond  achromatic  lens, — ^you  understand  how-^then  why 
does  not  "  the  swelling  out"  of  a  particular  portion  of  the  mem- 
brane behind  the  iris — caused  you  know  not  how — which,  by 
"  correcting  the  errors  of  dispersion  and  making  the  image  some- 
what more  colorless,"  enabled  the  "young  animals  to  see  more 
distinctly  than  their  parents  or  bretliren,"  equally  indicate  design 
— if  not  as  much  as  a  perfect  crystalline,  or  a  Dollond  compound 
lens,  yet  as  much  as  a  common  spectacle  glass  ? 

Darwin  only  assures  you  that  what  you  may  have  thought 
was  done  directly  and  at  once,  was  done  indirectly  and  success- 
ively. But  you  freely  admit  that  indirection  and  succession  do 
not  invalidate  design,  and  also  that  Paley  and  all  the  natur^ 
theologians  drew  the  arguments  which  convinced  your  skeptic 
wholly  from  eyes  indirectly  or  naturally  produced. 

Eecall  a  woman  of  a  past  generation  and  show  her  a  web  of 
cloth ;  ask  her  how  it  was  made,  and  she  will  say  that  the  wool 
or  cotton  was  carded,  spun,  and  woven  by  hand.  When  you  tell 
her  it  was  not  made  by  manual  labor,  that  probably  no  hand  has 
touched  the  materials  throughout  the  process,  it  is  possible  that 
she  might  at  first  regard  your  statement  as  tantamoimt  to  the  as- 
sertion that  the  cloth  was  made  without  design.  If  she  did,  she 
would  not  credit  your  statement  If  you  patiently  explained  to 
her  the  theory  of  carding  machines,  spinning  Jennys,  and  power- 
loonas,  would  her  reception  of  your  explanation  weaken  her  con- 
viction that  the  cloth  was  the  result  of  design?  It  is  certain  that 
she  woald  believe  in  design  as  firmly  as  before,  and  that  this 
belief  would  be  attended  bv  a  higher  conception  and  reverent 
admiration  of  a  wisdom,  skill,  and  power  so  greatly  beyond  any 
thing  she  had  previously  conceived  possible. 

W  herefore,  we  may  insist  that,  for  all  that  yet  appears,  the  ar- 
gument for  design,  as  presented  by  the  natural  theologians,  is 
jost  as  good  now,  if  we  accept  Darwin's  theory,  as  it  was  before 
that  theory  was  promulgated;  and  that  the  skeptical  Juryman, 
who  was  about  to  join  the  other  eleven  in  an  unanimous  verdict 
in  &vor  of  design,  finds  no  good  excuse  for  keeping  the  Court 
longer  waiting. 
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Art.  XXin. — Description  of  three  New  Meteoric  Irons,  from  Nel- 
son County,  Ky.,  Marshall  County,  Ky.,  and  Madison  County, 
North  Carolina ;  by  J.  Lawrence  Smith,  M.D.,  Pro£  of  Chem- 
istry, University  of  Louisville,  Ky. 

Nelson  County,  {Ky.)  Meteorite. — This  came  into  my  possession 
about  two  months  ago,  being  obtained  firom  a  ploughed  field 
where  it  may  have  laid  for  a  considerable  length  of'  time,  atten- 
tion was  drawn  to  it  by  a  plough  striking  it ;  its  metallic  charac- 
ter leading  the  neighboring  farmer  to  believe  it  to  be  silver. 

It  is  a  nattened  mass  of  tough  metal,  a  little  scaly  at  one  cor- 
ner, being  17  inches  long,  16  inches  broad,  and  7  inches  in  the 
thickest  part,  shelving  off  like  the  back  of  a  turtle,  and  weighs 
161  lbs. 

It  is  free  from  any  large  proportion  of  thick  rust,  consequently 
showing  no  indications  of  chlorine.  On  analysis,  the  following 
constituents  were  found  in  100  parts,  No.  1  in  the  table  below : 

(1.)  C2-)  (3.) 

Iron,          .        -        -        -    9810  9012  9112 

Nickel,       ....      611  872  7*82 

Cobalt.       -        -        -        -        -41  -82  ^ 

PboBphoruB,       -        •        -        "06  '10  "08 

Copper,      -        -        -        -     trace  trace  trace 

99-67  "m6  90-45 

Marshall  County,  (Ky.)  Meteorite. — ^A  piece  of  this  Meteorite 
was  sent  to  me  from  Marshall  County,  in  this  State.  I  have  not 
yet  seen  the  entire  mass,  which  is  said  to  weigh  16  lbs.,  and  to  be 
scaly  in  structure.  It  has  the  usual  characteristics  of  meteoric 
iron,  as  seen  from  the  analysis.  No.  2. 

Madison  County,  {N.  C.)  Meteorite. — ^This  meteorite  was  presen- 
ted to  me  some  time  ago  by  the  Hon.  T.  L.  Clingman,  of  North 
Carolina.  It  came  from  «fewel  Hill,  Madison  County,  of  that 
State.  There  is  a  great  deal  of  thick  rust  on  the  surface,  with 
constant  deliquescence  from  chlorid  of  iron.  Its  form  and  sm-face 
indicates  that  it  is  entire,  its  dimensions  are  7x6x8  inches,  with 
a  number  of  indentations ;  its  weight  is  8  lb.  13  oz.  Its  com- 
position is  given  in  the  analysis,  No.  8. 
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Art.  XXIV. — Description  of  a  new  Trilobite  from  the  Potsdam 
Sandstone;  by  Fkank  H.  Bradley,  with  a  note  by  E. 
Billings. 

[Read  before  the  Am.  Assoc,  for  the  Advancement  of  Science,  at  Newport.] 

COKOCSFBALITBS   MINUTUS,    (d.  Sp.) 

2.  3. 


Fig.  1.    The  head  magnified.    The  dotted  lines  represent  the  supposed  outlines 
of  the  parts  not  preserved. 
Fig.  2.    The  pygidium  magnified. 
Fig.  3.    A  detacned  cheek,  magnified. 

Cephalic  shield  apparently  semi -circular,  or  nearly  so ;  anteri- 
or margin  as  far  as  preserved  with  a  narrow  slightly  elevated 
rim,  just  within  which  there  is  a  rather  strong  groove.  Glabella 
conical,  slightly  narrowed  at  the  neck  segment,  three-fourths  the 
whole  length  of  the  head,  very  convex  and  obtusely  carinated 
along  the  median  line.  Neck  segment  rounded  and  prominent; 
neck  furrow  narrow,  but  well  defined.  There  are  two  pairs  of 
deep  glabellar  furrows  which  are  inclined  inwards  and  backwards 
at  an  angle  of  about  45° ;  their  inner  extremities  distant  from 
each  other  rather  more  than  one-third  the  width  of  the  glabella. 
The  anterior  lobe  is  a  little  less  than  one-half  the  whole  length 
of  the  glabella,  excluding  the  neck  segment ;  the  two  posterior 
pairs  are  nearly  equal  to  each  other.  The  glabella  is  distinctly 
separated  from  the  cheeks  by  a  narrow,  deep  groove,  which  ex- 
tends all  round.  From  the  anterior  lobe  on  each  side  a  narrow 
filiform  ridge  curves  outwards  and  backwards  on  the  fixed  cheek 
to  the  edge  of  the  portion  preserved.  The  eyes  appear  to  be 
situated  just  where  these  ridges  terminate  as  represented  in 
figure  1,  Judging  from  the  portion  of  the  eye  preserved  in  a 
detached  cheek-plate,  its  form  is  semi-annular,  and  its  length  at 
least  one-fourth  that  of  the  glabella.  Its  distance  must  be  at 
least  one-half  the  width  of  the  glabella.  Caudal  shield  nearly 
as  large  as  the  head,  its  width  scarcely  equal  to  half  its  length ; 
the  lobes  nearly  equal ;  the  middle  lobe  very  convex  with  five 
sharp  transverse  grooves ;  the  side  lobes  somewhat  fiat,  and  each 
with  five  grooves. 

The  largest  head  discovered  is  exactly  two  lines  in  length. 

The  course  of  the  facial  suture  has  not  been  ascertained.  The 
surface  of  the  glabella  in  one  of  the  specimens  appears  to  be 
smooth,  but  in  none  of  the  others  can  it  be  distinguished, 
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The  specimenB  are  mostly  in  a  clayey  layer,  which  is  full  of 
fragments  of  all  degrees  of  perfection  ;  in  one  specimen  I  count 
ten  heads  and  three  tails,  all  in  a  fair  state  of  preservation.  In 
two  instances,  I  have  found  the  casts  of  maxillary  plates,  showing 
.distinctly  the  elevated  margin,  of  one  of  which  I  give  a  figure.  • 

The  original  specimens  were  collected,  (at  High  Bridge,  near 
Keeseville,  N.  x .,)  in  August,  1856,  while  on  a  geological  ex- 
xjursion  with  Col.  Jewett  of  Albany,  but  were  not  recognized 
until  July,  1857,  when  a  second  visit  to  the  locality  secured  a 
few  casts  in  the  solid  sandstone,  none  of  the  clay  layer  being 
x)btained.  By  the  kindness  of  Prof.  Dana,  the  specimens  were 
presented  at  the  Am.  Assoc,  for  Adv.  of  Sci.  at  Montreal,  but 
were  not  recognized  as  belonging  to  any  known  species.  Since 
that  time,  I  have  looked  for  descriptions,  but  cannot  find  any  to 
xxorrespond. 

At  the  same  locality,  I  also  procured  the  cast,  a  Pleurotoma- 
ria,  and  one  of  what  seems  to  have  been  a  plate  from  the  stem  of 
a  crinoid. 

Ifew  HaveD,  June  16th,  1860. 

Note  bv  E.  BiUings. — ^Mr.  Bradley  having  favored  me  with  a 
view  of  his  very  interesting  specimens,  I  think  there  can  be  no 
doubt  but  that  they  belong  to  the  genus  Conooep?ialites.  If  this 
reference  be  correct,  then  we  have  at  least  three,  if  not  four 
species  in  North  America. 

1.  C.  antiquatus  (Salter,)  described  from  "  a  cast  in  a  brown 
sandstone,  said  to  be  a  bouldered  fragment  from  Greorgia."  (See 
Quart  Jour.  Geol.  Soc.,  vol.  xv,  p.  554.) 

2.  C.  minutus  (Bradley.)  In  this  species,  the  form  of  the 
glabella  and  its  proportions  in  relation  to  the  length  of  the  head 
are  almost  precisely  the  same  as  in  C.  antiquattts^  and  yet  I  think 
the  two  are  not  identical,  for  the  following  reajsons  :  in  the  first 
place,  all  the  specimens  of  C.  minxUus  are  of  a  nearly  uniform 
size,  the  length  of  the  head  being  about  two  lines,  and,  there- 
fore, it  seems  probable  that  they  are  the  remains  of  adult  individ- 
uals. The  total  length  would  thus  be  about  half  an  inch,  while 
Mr.  Salter's  species  is  full  one  inch  and  three-fourths*  In  the 
second  place,  the  distance  of  the  eye  from  the  glabella,  in  C.  on- 
tiqxiCLtus  is  only  one-third  the  width  of  the  glabella,  but  in  C.  mi* 
niUus  it  must  be  at  least  one-half  the  width.  These  are  the 
only  differences  that  can  be  well  made  out,  from  the  imperfect 
specimens,  but  they  seem  to  me  sufficient  to  indicate  two  species. 
Mr.  Salter  says  further,  that  the  lobes  of  the  glabella  in  C.  anti- 
quatiis  are  very  obscure,  and  that  the  ocular  ridge,  if  any  exis- 
ted, must  have  been  very  slight.  His  specimen  was  somewhat 
abraded.  In  C,  minutus  the  ocular  ridge  is,  for  so  small  a  spe- 
cies, very  strongly  defined,  and  the  glabellar  furrows  are  so  deep 
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that  it  would  require  a  very  considerable  amount  of  abrasion  to 
obliterate  them. 

8.  C.  Zenkeri,  (n.  sp.)  This  is  a  new  species  recently  discov- 
ered in  the  magnesian  limestone  near  Quebec.  It  will  proba- 
bly be  described  in  the  next  No.  of  the  Canadian  Naturalist  and 
Greologist. 

4.  There  is  in  the  coUectiou  of  the  geological  survey  of  Can- 
ada, a  plaster  cast  of  the  surface  of  a  fragment  of  rock  which 
holds  four  specimens  of  a  trilobite,  each  about  the  size  of  0.  an- 
tiquatua.  They  appear  to  me  to  belong  to  the  genus  Conocepha- 
lites.  The  original  specimen  was  collected  in  Newfoundlana,  in 
the  same  slate  that  holds  Paradooddes  Benneitii  (Salter,^  and  I 
am  informed  that  it  is  in  the  possession  of  a  gentleman  wno  lives 
somewhere  in  the  United  States,  but  whose  name  or  place  of  re- 
sidence, I  have  not  been  able  to  ascertain. 

Of  the  above  four  species,  Mr.  Bradley's  is  at  present  the  most 
important  as  it  fises  indisputably,  at  least  one  point  in  the  geo- 
logical range  of  the  genus  on  this  side  of  the  Atlantic.  In  Europe, 
(hnocephalibes  has  not  been  found  out  of  the  primordial  zone  of 
Barrande,  but  the  Quebec  and  Keeseville  specimens  show  that 
here  it  reaches  the  Lower  Silurian. 

Hoxitreal,  Julj  25th,  1860. 


Art.  XXV. — On  the  Combustion  of  Wet  Fuel,  in  the  Furnace  of 
Moses  Thompson ;  by  B.  Silliman,  Jr.,  Prof.  Gen.  and  App. 
Chem.  in  Yale  College. 

[Read  before  the  Am.  Assoc,  for  the  Adv.  of  Sci.,  at  Newport,  August,  I860.] 

In  all  ordinary  modes  of  combustion,  it  is  well  known  that 
the  use  of  wet  fuel  is  attended  with  a  very  great  loss  of  heat, 
rendered  latent  in  the  conversion  of  water  into  steam.  As  the 
most  perfectly  air  dried  wood  still  contains  about  25  per  centum 
of  water,  according  to  the  experiments  of  Kumfora,  the  term- 
toei  fuel  might  seem  appropriate  to  all  fuels,  but  mineral  coal  and 
charcoal.  But  technically,  this  terra  is  restricted  to  substances 
like  peat  and  those  residual  products  of  the  arts  which,  like 
spent  tan,  begasse  and  dye  stuffs  contain  at  least.  oh&  half  and 
often  more  than  half  of  their  weight  of  water.     Until  a  recent 

Eeriod  the  attempt  to  consufiae  these  products  as  sources  of  heat 
as  been  attended  with  uneconomical  results,  or  total  failure. 
It  is  the  object  of  this  paper  to  describe  a  mode  of  combustion 
in  which  by  a  modification  in  the  form  of  the  furnace  the  com- 
bustion of  wet  fuel  is  not  only  rendered  consistent  with  t^e 
best  economical  results ;  but  which  as  it  involves  chemical  reac- 
tions never  before,  it  is  believed,  successfully  applied  for  sucb 
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■    purposes,  is  deserving  of  particular  notice  from  a  scientific  as 
well  as  from  a  practical  point  of  view. 

It  is  a  well  established  fact  in  chemistry,  that  the  affinity  of 
carbon  for  oxygen,  at  high  temperatures  is  so  strong,  that  if 
oxygen  is  not  present  in  a  free  state,  any  compound  containing 
oxygen,  which  happens  to  be  present  is  decomposed,  in  order  to 
satisfy  this  affinity.  This  fact  is  well  illustrated  in  the  familiar 
case  of  the  Blast  Furnace  where  this  affinity  is  employed  to  de- 
prive the  ores  of  iron  of  their  oxygen  in  the  process  of  reduction 
to  metallic  iron. 

In  the  first  stages  of  combustion,  in  wet  fuels,  the  chief  pro- 
ducts given  off  are  steam  from  the  drying  of  the  wet  mass,  smoke 
or  volatilized  carbon  and  oxyd  of  carbon,  with,  of  course,  a  va- 
riable proportion  of  carbonic  acid  and  carburetted  hydrogen. 
These  products  in  all  ordinary  furnaces,  pass  on  together  into 
the  stadc,  carrying  with  them  the  heat  which  they  have  absorbed 
and  rendered  latent.  The  problem  presented  is  then  to  recover 
the  heat  thus  locked  up  and  lost,  and  by  the  furnace  now  under 
consideration  iliis  is  accomplished  by  shutting  off  almost  entirely  (he 
access  of  the  oiUer  air  and  causing  the  wet  fuel  to  supply  its  oxen 
supporter  of  combustion  drawn  from  the  decomposition  of  the  vapor 
of  water  at  a  high  temperature  by  Us  reaction  with  free  carbon  and 
the  oxyd  of  carbon. 

The  practical  solution  of  this  problem  was  first  suocessfiiUy 
accomplished,  as  appears  from  a  decision  of  Patent  Commissioner 
Holt,  by  the  late  Moses  Thompson,  in  1854.  The  controversial 
questions  growing  out  of  this  invention,  are  entirely  foreign  to 
our  present  purpose  and  in  no  way  affect  its  practical  or  scientific 
value.  Suffice  it  to  say,  in  passing,  that  w^^^d  in  this  inven- 
tion another  instance  of  a  truth  already  so  oron  signali^i^wl  in  the 
history  of  inventions,  that  important  results  are  often^t^tained, 
'  \i  the  highest  value  in  promoting  material  prosperity  and  the 
welfare  of  society,  by  those  who  are  guided  in  their  search  only 
by  the  result  in  view,  and  not  by  any  exact  knowledge  of  the 
scientific  principles  involved. 

Mr.  Thompson  seems  to  have  been  inspired  with  the  convic- 
tion that  if  he  could  bring  the  products  from  the  combustion  of 
wet  fuel  together  in  a  place,  hot  enough  for  the  purpose,  and  from 
which  the  atmospheric  air  was  excluded,  they  would,  as  he  ex- 
presses it  in  his  patent,  mutually  ^^  consume  each  others  This  no- 
tion was  realized,  and  the  reaction  secured  between  the  elements 
of  water  and  the  carbon  of  smoke,  or  the  oxyd  of  carbon  in  a 
part  of  the  furnace  called  by  the  inventor,  the  mixing  chamber. 

Wherever  that  place  may  be  situated,  or  however  constructed, 
the  one  essential  thing  about  it,  is,  that  it  should  be  a  very  hot 
place,  and  one  to  which  the  atmospheric  air  can  have  no  direct 
access,  until  it  has  passed  by,  and  through  the  burning  fuel.    It 
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is  in  fact  a  retort  or  place  for  combination  and  reaction,  and  may- 
be a  distinct  chamber  or  flue,  or  only  a  recess  or  enlargement 
greater  or  less  of  the  main  furnace.  Wherever  it  may  be  placed, 
or  however  built,  it  must  meet  the  essential  conditions  of  a  high 
temperature,  and  of  atmospheric  isolation.  In  this  mixing  cham- 
ber, then,  the  important  chemical  reaction  before  insisted  on, 
must  be  set  up.  The  vapor  of  water  is  decomposed,  furnishing 
its  oxygen  to  the  highly  heated  carbon  to  form  carbonic  acid, 
while  the  oxyd  of  carbon  is  in  like  manner  exalted  to  the  same 
condition,  and  any  excess  of  carbon  forms  with  free  hydrogen, 
marsh  gas  or  light  carburetted  hydrogen.  The  vapor  of  water  is 
thus  made  to  give  up  not  only  its  constituent  elements  to  form 
new  compounds  with  oxygen,  producing  in  the  change  great  heat, 
but  a  ^eat  part  of  the  heat  absorbed  by  the  water  in  becoming 
steam  is  also  liberated  in  this  change  of  its  physical  and  chemi- 
cal condition.  Moreover  as  all  these  products  of  combustion  and 
of  chemical  reaction  pass  together  over  the  bridge-wall  of  the 
furnace  into  a  space  from  which  atmospheric  air  is  not  excluded, 
it  then  and  there  happens  that  any  free  hydrogen,  light  carburet- 
ted hydrogen  or  oxya  of  carbon  which  have  previously  escaped 
combustion,  take  fire  and  burn,  yielding  up  their  quota  of  neat 
to  the  general  aggregate. 

Such  is  the  intensity  of  heat  in  that  portion  of  the  furnace 
where  these  reactions  take  place  that  only  the  most  solid  struc- 
tures of  refractory  fire  bricKs  will  endure  it,  and  the  color  seen 
throughout  that  portion  of  the  furnace  is  of  the  purest  white. 

In  view  of  the  facts  already  stated  it  is  easy  to  understand 
why  it  is  that  when  the  reactions  described  are  once  set  up,  the 
admission  of  a  free  current  ofiatmospheric  air  should  immedi- 
ately check  the  energy  of  the'^ombustion  and  soon  result  in  to- 
tal suspension  of  the  peculiar  energy  of  this  furnace.  The  air 
containing  only  one-fifth  part  of  its  bulk  of  oxygen  gas,  the  ac- 
tive agent  in  combustion,  the  access  of  so  large  a  proportion  of 
cold  air — ^four-fifths  of  which  are  not  only  indiflferent  but  posi- 
tively prejudicial  from  the  quantity  of  heat  it  absorbs, — it  nap- 
pens  that  the  temperature  of  the  mixing  chamber  is  rapidly  re- 
duced below  the  point  at  which  carbon  can  decompose  vapor  of 
water  and  the  instant  that  point  is  reached  the  arrival  of  fresh 
supplies  of  steam  completes  the  decline  of  energy  and  the  furnace 
commences  forthwith  to  belch  forth  from  its  stack  dense  volumes 
of  smoke  and  watery  vapor.  When  in  proper  action  not  a  par- 
>jticle  of  smoke  is  visible  from  the  stack  of  a  furnace  in  which  wet 
J,  iftiel  is  burning,  and  what  is  more  remarkable  the  reactions  are  so 
%venly  balanced  .that  no  wreaths  of  watery  vapor  are  observed, 
while  in  the  earlier  stages  of  combustion  before  the  propeli^tem- 
perature  in  the  mixing  chamber  is  reached,  both  these  products 
are  seen  in  great  abundance. 
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DESCRIPTION    OF   THE    FURNACES. 

IsL  Furnace  for  combustion  of  wet  tan,  sawdust,  Jcc 

Fig.  1,  is  a  horizontal  section  of  a  furnace  constructed  accord- 
ing to  the  specitications  of  Thompson's  first  patent,  (issu^ 
April  10th,  1855). 

Fig.  2,  is  a  vertical  section  of  the  same  in  the  line  x  y,  of 
figure  1. 

Similar  letters  indicate  corresponding  parts  in  both  figures. 

1. 


The  furnace  shown  in  these  figures  has  three  square  or  oblong 
fire  chambers,  A,  A',  A",  side  by  side,  experience  having  shown 
that  not  less  than  three  compartments  are  required  to  secure  the 
best  results  in  the  practical  working  of  the  furnace,  although  in 
some  cases  two  may  suffice,  but  frequently  more  than  three  are 
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desirable.  The  fire  chambers  are  furnished  with  grate  bottoms 
JB,  5',  B"y  of  fire  bricks,  and  are  arched  at  top.  Each  chamber 
has  a  door  C,  in  front  for  lighting  and  tending  the  fire.  This 
opening  is  seldom  used  after  the  furnace  is  once  set  in  action.  The 
wet  fuel  is  supplied  through  the  opening  D  at  top.  JE  is  an  open- 
ing at  the  bacK  of  each  chamber  leading  to  the  flue  F,  or  the 
mixing  chamber.  This  opening  may  be  provided  with  a  damper 
K  (which  must  be  of  fire  clay,  if  of  iron  the  intense  heat  soon 
destroys  it).  Each  chamber  has  a  separate  ash  pit  0  with  its 
opening  A  This  although  called  an  ash  pit  serves  a  most 
important  purpose  in  the  economy  of  the  furnace  as  a  receptacle 
for  the  burning  coals  which  constantly  fall  into  it  from  the  lower 
part  of  the  wet  mass  above,  as  will  be  more  particularly  ex- 
plained beyond. 

11  the  furnace  is  used  for  generating  steam  the  best  place  for 
the  boiler  is  over  the  flue  /.  The  inventor  remarks  in  his  first 
patent  that  the  current  from  the  mixing  chamber  in  passing 
to  the  place  of  use,  in  the  case  of  burning  wet  tan  or  other 
very  wet  fuel,  should  descend  or  pass  under  a  bridge  to  the 
place  of  use  equal  to  about  one  half  of  the  depth  of  the  burning 
chamber  between  the  grate  and  the  crown,  then  rise  to  the  place 
of  use.  In  case  of  dry  or  nearly  dry  fuel,  such  as  green  wood 
and  saw  dust,  the  current  should  rise  immediately  alter  leaving 
the  burning  chamber  to  the  place  of  use. 

The  mode  of  conducting  the  operation  of  the  furnace  is  as  fol- 
lows :  fires  being  lighted  in  all  the  fire  chambers  with  dry  fuel 
and  the  masonry  heated  to  a  high  degree,  two  of  the  three  cham- 
bers A  A'  are  fed  with  wet  fuel  and  nave  their  ash  pits  closed 
The  other  fire  chamber  is  kept  in  action  by  dry  fuel  (its  ash  pit 
door  being  proportionally  open)  until  the  procejjs  of  combustion 
sets  in  over  the  surface  of  the  pile  of  wet  fuel  resting  on  the 
grates  of  the  other  furnaces.  As  soon  as  this  is  the  case,  wet  ftiel 
is  added  by  degrees  to  the  third  fire  chamber,  the  ash  pit  door 
being  at  the  same  time  closed.  If  things  have  been  properly 
managed  so  far,  the  process  will  now  continue  by  the  addition 
of  new  portions  of  wet  fuel  to  each  furnace  in  succession  or  al- 
ternately. The  temperature  of  the  mixing  chamber  F  is  now 
seen  to  oe  of  the  most  perfect  whiteness  and  not  a  visible  particle 
of  smoke  issues  from  the  stack. 

Before  discussing  this  process  more  in  detail,  let  us  first  con- 
aider  the  Inventor's  description  of  his  furnace  as  designed  more 
particularly  for  the  consumption  of  begasse  or  crushed  cane  stalks. 

2.  Furnace  for  Combustion  of  Wet  Cane  Begasse. 

Fig.  3  is  a  sectional  side  view,  the  interior  and  exterior  form 
of  the  furnace,  and  its  several  parts  according  to  the  specifica- 
tions of  Thompson's  patent  of  Dec.  15, 1857. 
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3. 


Fig.  4  is  a  front  sectional  view  of  the  same,  showing  the  com- 
bination of  two  double  furnaces. 


Fig.  5  is  a  horizontal  view  of  the  grate  and  its  relation  to  the 
mixing  chamber  if  and  flue  F. 
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6. 


Here  let  the  Inventor  speak  for  himself  in  the  language  of  the 
patent  last  named. 

*^  I  build  two  furnaces  side  by  side,  each  nearly  square  in  its  horizontal 
section.  Towards  the  top  I  draw  in  the  wall  in  such  manner  as  to  form 
a  kind  of  dome  with  a  suflBcient  opening  at  top  to  feed  tb^  bagasse.  The 
outer  walls  of  these  furnaces  should  be  from  24  to  30' inches  thick  and 
built  with  a  special  view  to  rendering  them  non-conducting,  the  wall  near 
the  top,  and  the  partition  between  the  two  furnaces  may  be  thinner.  In 
each  furnace  chamber  there  should  be  a  partition  of  *fire  brick  extending 
across  it  from  firont  to  back  and  rising  nearly  to  the  top,  dividing  it  into 
two  nearly  equal  parts.  The  whole  interior  of  the  furnace  should  be  of 
fire  brick.  The  main  chamber  of  each  furnace  should  be  divided  into 
two  parts — upper  and  lower — by  a  fire  brick  grate  about  one-fiflh  the 
height  of  the  furnace  above  the  hearth,  the  back  end  of  the  grate  being 
a  little  lower  than  the  front.  The  bottom  of  the  lower  chamber  may  be 
a  grate  with  an  ash  pit,  but  a  hearth  is  much  better. 

In  each  furnace  at  the  front,  on  each  side  of  the  central  partition  and 
immediately  under  the  front  end  of  the  grate  should  be  doors  for  feeding 
wood  or  other  dry  fuel,  and  directly  under  these  doors  at  the  hearth  of 
the  lower  chamber  should  be  draught  openings  capable  of  adjustment  to 
support  combustion  in  the  lower  chamber. 

Extending  across  the  back  of  both  furnaces,  and  opening  into  both  by 
flues  is  a  mixing  chamber  into  which  all  the  gases  from  both  furnaces 
enter  in  a  highly  heated  state  and  mix  and  consume  each  other  on  their 
way  to  the  boiler  find  stack.     This  chamber  should  be  about  one-half  the 
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capacitj  of  all  the  fire  chambers  and  it  should  extend  down  about  as  lev 
as  the  back  end  of  the  grate.  The  flue  through  which  the  products  of 
combustion  pass  out  of  this  chamber  and  under  the  boiler  should  be  in 
section  about  one  square  foot  to  forty  cubic  feet  of  mixing  chamber. 

The  feed  openings  at  the  top  of  the  furnaces  should  be  closed  by  doors 
which  open  inwards  by  the  weight  of  the  feed,  but  are  self-closing,  and 
do  not  yield  to  pressure  from  within. 

The  sides  of  the  interior  of  the  upper  or  wet  fuel  chamber  or  drying 
chamber  of  the  furnace,  except  the  front  and  back,  are  corrugated  up 
and  down,  as  also  the  sides  of  the  central  walls  or  partitions  as  shown 
by  the  dotted  lines  in  Fig.  4,  the  corrugations  extending  down  to  the 
grate ;  these  corrugations  are  for  the  purpose  of  allowing  the  heat  to 
radiate  upwards  from  the  fire  chamber  for  heating  the  masonry,  and  the 
wet  charge,  while  the  gases  or  vapors  driven  out  of  the  wet  charge  by 
the  heat  are  allowed  to  descend  to  the  fire  chamber  or  the  mixing  diam- 
ber.  If  the  surfaces  of  this  masonry  were  smooth  the  bagasse  would  lie 
against  them  in  such  a  manner  as  to  obstruct  the  upward  radiation  of  the 
heat  and  the  downward  passage  of  the  vapors. 

These  corrugations  are  unnecessary  in  burning  tan  and  sawdust 

The  spaces  between  the  grate  bars  for  burning  bagasse  should  be  about 
6  inches  wide  for  the  finest  grinding  and  twenty  inches  for  the  coarsest, 
and  should  vary  between  these  widths  according  to  the  fineness  of  grind- 
ing, but  for  sawdust  and  tan  much  less,  say  from  one  inch  to  f  of  an  inch. 
The  grate  should  be  made  of  fire  brick. 

The  operation  of  my  furnace  is  as  follows :  A  hot  fire  of  dry  fuel  is 
kindled  in  the  lower  or  fire  chambers  of  the  furnaces  and  after  it  has  been 
continued  till  the  masonry  is  well  heated,  the  chamber  above  the  grate  is 
fed  with  the  begasse  or  other  wet  fuel.  This  hot  fire  in  the  fire  chamber, 
especially  towards  the  front  of  it  under  the  principal  mass  of  the  wet  fud, 
must  be  preserved  throughout  the  operation.  The  heat  from  the  masoniy 
and  the  fire  chamber  will  be  communicated  to  the  wet  fuel  which  will 
cause  steam  and  oth6r  gases  to  issue  from  it  and  mix  with  the  intensely 
hot  gases  of  combustion  from  the  fire  chamber,  and  in  a  short  time  the 
mixing  chamber  will  present  intense  combustion  and  heat,  the  dampers 
of  the  fire  chambers  being  partially  closed.  The  lower  part  of  the  wet 
charge  will  by  degrees  become  dry  and  charred  and  will  &11  through  the 
grate  prepared  as  above  unto  the  fire  chamber  and  supply  or  nearly  sup- 
ply the  place  of  other  dry  fuel  in  preserving  the  fire  in  this  chamber  and 
the  wet  fuel  being  from  time  to  time  supplied  will  furnish  in  a  highly 
heated  state  aqueous  vapors  which  descending  through  the  corrugatioDs 
and  otherwise  into  the  fire  chamber  and  mixing  chamber,  will  be  decom- 
posed, furnishing  much  oxygen  to  the  fire,  and  supply  the  oxygen  neces- 
sary to  combustion  of  all  Uie  combustible  gases  issuing  from  the  fire 
chamber.  If  by  accident  the  fire  in  the  lower  part  of  the  furnace  should 
predominate,  the  draught  should  be  diminished  and  more  wet  fuel  added, 
and,  if  by  accident,  the  fire  in  the  fire  chamber  should  become  too  much 
cooled  down  the  draught  should  be  let  on,  and  any  deficiency  of  dry  fuel 
should  be  supplied  to  the  fire  chamber.  Under  proper  management  little 
or  no  dry  fuel  need  be  fed  to  the  fire  chamber  aner  the  operation  is  fairly 
commenced,  the  charred  matter  falling  through  the  open  ffrate  will  sup- 
ply its  place ;  aiid  tho  caloric  thus  produced  by  the  combustion  of  wet 
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fuel,  will  be  vastly  greater  than  from  the  same  quantitj  by  measure  of 
the  same  fuel  when  dry.  In  the  fire  chamber  and  in  the  mixing  cham- 
ber under  intense  heat  the  carbonaceous  gases  will  decompose  the  steam 
from  the  wet  fuel  and  effect  complete  combustion. 

When  the  operation  is  fairly  commenced  if  the  water  in  the  wet 
charge  amounts  to  say  fifty  per  cent  by  weight  of  the  fuel,  the  dampers 
of  the  fire  chamber  should  be  nearly  or  quite  closed  to  exclude  the  air ; 
vapor  from  the  wet  charge  will  then  descend  through  the  corrugations 
and  otherwise  into  the  fire  chambers  and  support  ^e  combustion  there- 
in, while  other  portions  of  the  vapor  will  enter  the  mixing  chamber  and 
complete  the  combustion  there.  If  the  fuel,  however,  contains  much 
smaller  quantities  of  water,  more  air  in  proportion  should  be  admitted  ai 
the  damper,  the  object  being  to  admit  no  more  kit  than  will  supply  the 
deficiency  of  the  vapor. 

In  the  drawings,  D  represents  the  chambers  for  the  dry  fuel,  W  those 
for  the  wet,  M  the  mixing  chamber,  the  dotted  line  m  in  Fig.  8  limits  it 
for  the  wettest  bagasse,  P  the  partition,  F  the  feed  openings  for  the  wet 
fuel  with  their  doors,  B  the  boiler,  b  the  bridge.  Little  if  any  of  the 
boiler  should  extend  over  the  mixing  chamber.  If  any  considerable  por- 
tion of  the  mixing  chamber  is  covered  by  the  boiler  its  cooling  influencer 
will  prevent  the  decomposition  of  the  the  vapor  and  defeat  the  object  of 
my  invention.  Great  care  should  be  observed  in  giving  proper  dimen- 
sions to  the  mixing  chamber,  for  the  perfection  of  the  combustion  and 
the  efficiency  of  the  furnace  depend  greatly  upon  it  The  principal  ob- 
ject of  this  chamber  is  to  give  the  combustible  carbonaceous  gases-  from 
the  fire,  and  the  aqueous  gases  from  the  mass  of  wet  fuel  an  opportunity 
of  mingling  together  in  such  a  manner  and  under  such  circumstances 
that  the  aqueous  vapor  will  be  decomposed  by  the  carbonaceous  gases, 
and  its  oxygen  given  out  to  complete  the  combustion  of  the  carbon,  with- 
out the  introduction  of  air  into  die  mixing  chamber,  thus  saving  the  cal- 
oric previously  communicated  to  the  wet  charge,  while  drying  it  and 
charring  its  lower  portions,  and  avoiding  the  cooling  influences  of  cold 
air.  This  can  take  place  effectually  only  in  the  presence  of  a  high  de- 
gree of  heat  and  in  the  absence  of  a  supply  of  free  oxygen.  If  this 
chamber  be  too  small  to  receive  these  gases  as  fast  as  the  furnace  is  able 
to  produce  them  the  operation  will  of  courte  be  choked  and  impededi 
If  the  chamber  is  larger  than  can  be  kept  densely  filled  with  these  gases,  of 
course  atmospheric  air  will  be  found  there  at  t1^ commencement,  and 
will  continue  to  find  its  way  into  the  chamber,  anl^hile  atmospheric  air 
is  present,  the  carbonaceous  gases  will  take  their  oxygen  from'  that  source 
principally  instead  of  decomposing  the  steam,  and  the  heat  in  the  chamber 
will  be  much  diminished  and  the  large  quantity  of  nitrogen  ^  contained 
in  the  air,  which  is  neither  a  combustible  nor  a  supporter  of  combustion, 
will  at  once  greatly  increase  the  volume  of  gases  to*  be  sent  forward  to 
the  stack  and  proportionably  decrease  its  temperature ;  and  when  ther 
chamber  becomes  very  large  the  cooling  influences  become  so  great  that 
combustion  will  immediately  cease,  and  smoke  mingled  with  steam  oxy- 
gen and  nitrogen,  will  go  forward,  thus  wasting  the  fuel  and  imparting 
only  a  faint  degree  of  heat  to  the  boiler. 

I  have  therefore  fixed  the  size  of  the  mixing  chamber  by  many  care- 
ful experiments — and  that  given  above  will  produce  the  desired  effect  with 
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wet  bagasse.  For  dryer  fuels  furnishing  less  vapor,  the  mixing  chaml«r 
shouldl>e  proportipnably  increased  in  size  to  supply  the  defficieocy  with 
air  and  to  effect  complete  combustion.  Rules  more  precise  would  be  in- 
consistent with  the  nature  of  the  subject 

A  large  and  hot  fire  should  always  be  preserved  in  the  fire  chamber 
below  the  grate,  and  directly  under  the  charge  of  wet  fuel,  for  the  pur- 
pose of  driving  the  vapor  out  of  it  and  charring  its  lower  portion — and 
the  grate  is  left  much  more  open  than  in  furnaces  for  burning  dry  fuel  of 
the  same  size,  for  the  purpose  of  allowing  the  charred  portions  of  the  wet 
chargo  to  fall  through  to  supply  fuel  for  this  fire  as  fast  as  it  becomes  fit 
for  that  purpose,  thus  consuming  the  mass  with  little  or  no  expenditure 
of  other  fuel. 

What  I  claim  as  my  improvement  in  furnaces  for  burning  bagasse  and 
and  other  fuels  too  wet  to  be  conveniently  burned  in  the  usual  way  and 
well  known  ways  is : 

First,  the  combination  of  two  chambers,  the  one  above  the  other,  and 
separated  by  a  grate,  the  lower  one  for  the  combustion  of  any  known  dry 
carbonaceous  fuel,  and  the  upper  one  in  immediate  proximity  therewith 
to  receive  heat  therefrom  for  heating  and  drying  the  charge  ^of  wet  fuel, 
with  a  mixing  chamber,  into  which  both  continuously  and  simultaneously 
discharge  their  gases  before  reaching  the  thing  to  be  heated,  for  mingling 
and  mutual  combustion. 

I  also  claim  in  combination  with  said  fire  chamber  and  wet  fuel  cham- 
ber or  drying  chamber  making  the  grate  upon  which  the  wet  charge  rests 
aufiSiciently  open  to  allow  the  lower  portion  of  the  wet  charge  as  it  be- 
comes dried  and  charred  to  fall  through  into  the  fire  chamber  and  keep  a 
hot  fire  therein,  supplying  the  place  of  other  dry  fuel,  while  the  un- 
charred  portions  of  the  wet  fuel  is  properly  supported  by  the  grate  till 
dried  as  described. 

I  also  claim  placing  the  mixing  chamber  of  combustion  in  substan- 
tially the  same  position  described  relatively  to  the  fire,  and  the  wet 
charge,  so  that  the  products  of  combustion  from  the  dry  fuel  may  pass 
along  the  lower  part  of  the  wet  charge,  drying  and  charring  it  on  their 
way  to  the  mixing  chambe;*,  and  reach  it  without  being  in  any  consider- 
•  able  degree  obstructed  or  cooled  by  the  wet  charge  substantially  as  shown. 
:  •  I  wish  it  distinctly  understood  that  I  make  no  claim  to  any  of  the 
parts  or  combination  above  specified  except  in  their  application  to  the 
preparation  and  com^jtion  of  wet  fuels." 

It  will  be  observSa  that  in  this  mode  of  combustion  the  wet 
fuel  is  subject  to  a  cjoi^tant  process  of  distillation  by  the  fire  in 
the  ash  pit.  The  proquots  of  this  distillation  react  on  each  oth- 
.  er  in  the  mixing  chamber  in  the  manner  already  described, 
vhile  at  the  same  time  a  portion  of  watery  vapor  is  decomposed 
in  the  ash  pit. 

Theoretically  no  more  heat  can  be  generated  in  this  mode  of 
combustion  than  is  consumed  in  the  transformation  of  water 
into  steam  and  the  conversion  of  fixed  into  volatile  products. 
But  it  is  by  no  means  a  matter  of  indifference  whether  the  oxy- 
gen requisite  for  complete  combustion  is  drawn  from  the  atmos- 
phere or  is  derived  fit^m  the  decomposition  of  water  by  carbon 
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and  its  oxyd.  In  the  former  case,  not  only  is  there  a  great  loss 
of  heat  carried  away  by  the  inefficient  nitrogen  of  the  air,  but . 
the  diluted  oxygen  can  never  produce  so  intense  a  heat  with  the 
carbon  as  is  the  result  of  the  reaction  of  the  nascent  oxygen 
with  that  element.  Although  Mr.  Thompson  was  no  chemist, 
he  did  not  fail  with  his  natural  acumen  to  perceive  this  advan- 
tage and  in  his  earliest  patent  he  remarks :  "  After  ample  exper- 
iments I  have  discovered  that  any  results  that  can  be  produced, 
by  the  use  of  dry  fuel  are  inferior  (to  those  obtained  from  my 
process)  in  proportion  to  the  quantity  used,  and  that  results  like 
mine  can  only  be  obtained  by  the  use  of  wet  fuel  *  *  *  fed 
into  an  intensely  heated  chamlnsr :  under  such  circumstances  the 
•water  in  the  fuel  in  presence  of  the  carbonaceous  substances  in 
the  furnace  will  be  decomposed,  giving  its  oxygen  to  the  car- 
bonaceous matter,  dispensing  with  a  draft  and  its  cooling  and 
-wastful  influence  and  rendering  the  combustion  so  perfect  that 
no  smoke  is  visible." 

Although  this  mode  of  combustion  of  wet  fuel  is  now  in  use 
on  many  sugar  plantations  in  Louisiana,  and  in  some  Tanneries  of 
Pennsylvania  and  New  York,  no  notice  of  it  has  so  far  as  I  am 
aware  appeared  in  the  scientific  Journals.  I  am  not  without 
personal  experience  of  its  operation  on  a  large  scale,  having  in 
1857  enjoyed  the  opportunity  of  studying  carefully  the  manage- 
ment of  one  of  Thompson  s  furnaces  in  three  compartments 
(similar  to  Figs.  1  and  2)  built  for  the  combustion  of  wet  peat. 
That  fuel  contained  over  seventy-five  per  cent  of  its  whole 
weight  of  water  and  was  too  wet  for  the  best  results.  But  with, 
the  use  of  one-fourth  part  of  dry  wood,  even  this  extremely  wet 
and  otherwise  valueless  fuel  was  rendered  efficient,  three  cords 
(of  128  cubic  feet)  of  wet  peat  and  one  cord  of  dry  wood  doing 
the  work  of  four  cords  of  dry  wood  in  driving  a  steam  boiler. 


Abt.  XXVI. — Note  on  a  case  of  Artificial  Orystallization  of  Metallic 
Copper  and  Dinoxyd  of  Copper;  by  J.  W.  Mallet. 

A  FLASK,  in  which  nitric  oxyd  had  been  prepared  from  nitric 
acid  and  scraps  of  copper,  was  allowed  to  remain  over  night  by 
the  pneumatic  trough — ^the  end  of  the  gas-delivering  tube  dip- 
ping under  the  surfece  of  the  water.  On  the  next  day  several 
scraps  of  copper  were  observed  dotted  over  with  very  minute 
but  Drilliant  crystals  of  metallic  copper,  which  under  the  micro- 
scope proved  to  be  octahedrons  and  combinations  of  the  octahe- 
dron with  the  cube  and  dodecahedron,  of  various  sizes — the 
largest  measuring  about  twelve-hundredths  of  a  millimeter  along 
an  octahedral  edge.  Along  with  these  crystals  of  copper  there 
were  little  cubes  of  the  dinoxyd  of  copper  in  great  abundance — 
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the  latter  not  more  thaa  two  or  three  hundredths  of  a  millimeter 
on  the  edge,  translucent,  and  of  a  splendid  garnet  red  color. 

On  examination  it  became  evident  that  these  two  bodies  had 
been  deposited  in  the  crystalline  state  in  consequence  of  the 
formation  of  the  so-called  "  Bucholzian  circuit " — one  solid  and 
two  liquids  so  arranged  as  to  produce  electric  action.  As  the 
flask  cooled  down  the  water  from  the  peneumatic  trough  gradu- 
ally rose  in  the  tube,  and  in  time  ran  down  into  the  flask.  The 
latter  being  in  an  inclined  position  the  water  flowed  gently  down 
the  neck  and  formed  a  distmct  stratum  above  the  strong  solution 
of  nitrate  of  copper.  Some  of  the  scraps  of  metal  which  had 
projected  above  the  surfiwje  of  the  solution,  were  now  immersed, 
partly  in  the  latter  and  partly  in  water,  and  it  was  upon  the  low- 
er portion  of  each  of  these  scraps — the  part  immersed  in  solution 
of  nitrate  of  copper — that  crystallization  had  taken  place. 

The  deposition  of  metallic  copper  under  similar  conditions 
was  observed  by  Bucholz,  and  other  metals  may,  as  is  well 
known,  be  thus  crystallized  from  solutions  of  their  salts.  The 
crystallization  of  the  dinoxyd  of  copper  was  effected  by  Bec- 
querel,  but  the  arrangement  of  substances  in  his  experiment  was 
different  from  that  now  noticed — he  placed  a  strip  of  copper  in  a 
saturated  solution  of  the  nitrate,  the  lower  end  of  the  strip 
touching  some  protoxyd  of  copper  at  the  bottom  of  the  solution. 
The  crystals  which  he  obtained  were  octahedral,  not  cubic. 


Abt.  XXVn.— iZeviet^;  of  Dr.  AntiselVs  Work  on  Photogenic  Oib,  Jtc. 

[Concluded  from  page  121.] 

In  describing  the  methods  of  purification  proposed  by  Selligae,  we  shall 
make  no  attempt  to  follow  their  various  details,  our  limited  space  compelling  us 
to  content  ourselves  with  only  the  broadest  generalities.  Selligue  sets  forth 
at  lenfftJi  two  methods:  1st  A  cold  treatment  which  consists  in  agitating 
the  oil  with  sulphuric,  muriatic,  or  nitric  acid.  This  agitation  should  be 
thorough,  he  says,  and  should  be  continued  for  a  longer  or  shorter  time  ac- 
cording to  the  nature  and  quantity  of  the  matter  treated.  Here  follows  a 
description  of  his  agitators.  After  several  hours'  repose,  the  oil  may  be  de- 
cantea,  except  from  muriatic  acid  in  which  case  more  time  and  a  larger 
amount  of  acid  is  required.  After  the  oil  has  been  thus  separated  from  the 
deposit  of  tar,  the  acid  remaining  in  it  must  be  neutralized  by  means  of  an 
alkalL  I  prefer,  says  Selligue,  to  employ  the  lye  of  soap-boilers  marking  36° 
to  38^  [B.  ?]f  since  it  is  easy  of  application,  and  produces  a  sure  eSect; 
I  thus  precipitate  together  the  coloring  matter  and  tar  which  would  other- 
wise  have  remained  in  the  oil.  The  oil  is  then  decanted :  if  it  is  the  first 
distillation  of  the  crude  oil  I  do  not  allow  the  mixture  to  subside  entirely,  pre- 
fbrrinff  to  leave  a  portion  of  the  alkali  mixed  with  the  oil,  and  to  distil  off  only 
fths  of  the  latter.  #  •  •  When  the  soda  lye — ^in  quantity  slightly  greater 
than  is  necessary  to  neutralize  the  acid — is  added,  the  liquid  must  be  agitated 
violently  in  order  that  each  particle  of  the  oil  may  be  brought  in  contact  with 
the  alkali ;  ^is  agitation  must  be  continued  until  the  color  of  the  oil  under- 
goes change. 
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The  oil  becomes  less  odorous  and  less  highly  colored  after  each  such 
"  cold  treatraent" 

After  having  been  allowed  to  separate  from  the  lye,  the  oil  is  decanted  off; 
if  it  has  not  lost  much  of  its  color  the  process  has  been  badly  conducted.  It 
should  be  stated  that  the  oil  must  not  be  agitated  several  times  with  the  alkali, 
for,  by  so  doing,  the  dark  color  of  the  oil  woald  be  restored.  •  •  •  As 
for  the  residues  of  the  soda  treatment,  continues  Selli^e,  they  should  be 
allowed  to  stand  at  rest  during  some  days  beneath  a  portion  of  oil,  which  will 
protect  them  from  contact  with  the  air ;  the  clear  lye  at  the  bottom  being  then 
drawn  off  may  be  used  for  other  operations,  while  the  remainder  is  a  soap, 
containing  excess  of  alkali.  By  adding  to  it  a  little  urease  a  soap  can  be 
made,  or  by  adding  water,  grease  may  be  separated.  Tnis  grease  is  similar  to 
that  used  for  wagons. 

2d.  A  warm  treatment  which  follows  the  cold,  and  consists  of  a  series  of 
fractional  distillations, — special  operations  for  the  purification  of  the  *'  light- 
stuffs,''  bein^  resorted  to.  For  the  details  of  these  we  must  refer  to  the 
original  specification  of  Selligue — a  truly  classical  document  which  should 
be  read  by  every  one  interested  in  the  manufiicture  of  coal-oils.**  Nor  will  our 
limited  space  permit  us  to  cite  the  detailed  "example"  of  his  treatment 
which  Selligue  nas  described.  We  trust  that  we  have  already  written  enough 
to  enable  the  reader  to  judge  whether  or  no  Selligue  understood  his  business. 

As  for  paraffine,  Selligue  obtained  it  by  subjecting  the  oil  to  a  low  tempera- 
ture in  order  that  this  substance  might  crystallize.  The  mixed  oil  and  paraf- 
fine  was  then  thrown  upon  fine  metallic  filters  through  which  the  oil  nowed 
while  the  paraffine  was  separated.  Or  one  mav  separate,  he  says,  the  oil  by 
imbibition,  but  this  occasions  a  great  loss  of  oil  and  also  requires  more  labor. 
*  *  With  this  specification  the  scientific  discussion  of  the  subject  by  Selligue 
appears  to  have  ceased,  yet  in  the  same  year  he  repliesf  to  a  note  puolished  by 
Chenott  who  asserted  that  the  oil  of  shale  often  contains  arsenic,  denying  that 
arsenic  can  be  found  in  the  products  from  his  own  establishments.  He  again 
describes  the  locality  and  geological  position  of  his  shale,  the  method  of  dtttil- 
lation  employed, — how  the  temperature  is  gradually  elevated,  &c. 

This  is  of  interest  as  showing  that  the  manufacture  of  coal-oil  in  France 
was  no  ephemeral  fancy,  but  for  many  years  was  a  well  established  branch  of 
industry.  In  this  connection  the  scientific  research,  upon  the  commercial  pro- 
ducts of  the  distillation  of  bituminous  shale,  of  Saint-£vre§  should  also  be 
mentioned.  Coutemporaneous  with  Selligue  we  find  other  inventors  occupied 
with  the  same  subject  Thus  Hoi  thorp,  |l  in  1841,  claims  that  he  has  first  dis- 
covered a  means  of  purifying  the  fluid  supstance,  which  he  calls  <<  schiste,"  re- 
sulting firom  the  distillation  of  coal  or  of  bitumen.  His  attention  was  evidently 
chiefly  devoted  to  the  volatile  naphthas,  but  he  also  obtained  paraffine. 

Guillard  Meynier,1f  in  1842,  speaks  of  the  fixed  oil  firom  shale,  telling  us 
that  it  may  be  used  for  lighting  or  lubricating  and  that  paraffine  may  be  sepa- 
rated when  the  oil  is  cooled  or  treated  with  alcohol. 

In  the  same  year  Bonnet**  in  treating  of  liquids  suitable  for  lighting  inci- 
dentally mentions  eupion  and  paraffine. 

Nor  should  we  omit  to  mention  the  very  interesting  article  upon  Jfydroaar- 
Inwes  Liqmdes,  by  A.  Mallet  (in  Laboulaye's  Dictionnaire  des  Arts  e't  Manu- 
factures, 2d  £d.,  Paris,  1854jf ;,  in  which  Selligue's  processes  are  incidentally 

*  A  tolerably  accurate  Englifih  translation  of  this  importaot  patent  may  be 
found  Id  the  specification  of  M.  A.  B.  B.  Da  Buisson,  1845 ;  specification  No,  10»'726 
of  the  English  Patent  Office. 

f  Comptea  Rendua,  1845,  zx,  578.  t  Ibid,  zz,  806. 

§  Comptet  Rendm,  1849,  xziz,  889.  |  Brevett  dlnvmtion^  liii,  £68. 

%  Brevett  (P Invention,  Izzviii,  91.  •*  Ibid,  Ixxix,  68. 

•f  f  A  portion  of  this  article,  which  directly  refers  ibr  the  most  part  only  to  the 
Tolatile  products  suitable  for  "  burning  fluids,*'  which  may  be  obtained  in  any  way 
firom  coal,  is  also  contained  in  Dingleni  Polytechni$chn  Journal,  1847,  cyi,  128. 
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described.  After  discussing  in  detail  the  light  volatile  prodoetB  obtained  by 
distilling  coal-tar,  he  says,  we  have  still  to  speak  of  the  carbo-hydrogvns 
from  shales ;  a  branch  of  industry  which  we  owe  entirely  to  8elligue— cut  aS, 
alas !  prematurely,  in  the  midst  of  his  career  so  full  of  discoveries  and  of  useful 
works.  As  is  well  known,  he  obtained  by  distilling  shales  from  the  environs 
of  Autun:  I,  volatile  ethereal  oils,  II,  fixed  oDs,  III,  oils  combined  with 
paraffine  from  which  he  prepared  grease  for  carriages,  FV,  paraffine  suitable 
for  making  candles,  &c.  Among  all  these  bodies,  Mallet  continues,  we  have 
only  to  occupy  ourselves  with  the  volatile  oils.  Further  on  M.  remaiks  that 
the  acid  and  alkaline  treatment  used  by  Selligue  is  similar  to  that  proposed  by 
Barral  for  products  from  coal-tar.  Thus  fiir,  says  Mallet,  these  hydro-carbons 
have  found  no  application,*  partly  on  account  of  their  insupportable  odor  when 
not  purified  and  partly  on  account  of  their  high  price — about  $10-00  the  has- 
dred  lbs. — when  purified. 

We  have  been  at  no  pains  to  ascertain  whether  the  industrial  distillation  of 
shales,  so  well  grounded  by  Selligue,  has  been  continued  in  France  without 
interruption  up  to  the  present  time,  for  we  know  of  no  reason  to  doubt  the  fact. 
Certain  it  is  that  coal-oils  produced  by  French  manufactories  were  exhibited, 
at  the  Exposition  Universelle  at  Paris  in  1855,  and  likewise  in  1851  atLondon.t 

To  any  one  familiar  with  the  extreme  slowness  with  which  the  practical 
applications  of  chemistry  are  even  now  imparted  to,  and  recorded  by,  scientific 
writers,  it  would  have  been  no  matter  of  surprise  if  the  results  obtained  by 
Selligue  had  remained  uncopied  upon  the  records  of  the  French  patent  ofiice. 
Such  however  was  not  the  case.  From  the  preceding  citations  it  will  be  seen 
that  his  results  were  published  in  various  well  known  journals  and  were  widely 
difiused.  Dumas,  in  his  TraiU  de  Chimu  AppUquit  aux  JtrisA  expressly  calls 
attention  to  them.  They  are  also  noticed  m  the  Handwdrterhuai  dor  ranen 
und  angewandten  Chende,  von  Liebig,  Pog^ndorflT  u.  Woehler,  1844,  iiL  364. 
What  we  cannot  explain  is  the  apparent  ignorance  of  these  fticts  which  was 
exhibited  by  several  of  the  leading  chemists  of  Great  Britain  on  the  occasion, 
of  a  trial,§  Young,  v.  White  and  others  held  in  June,  1854,  in  the  Court  of 
Queen's  Bench  before  Lord  Chief  Justice  Campbell. 

Several  patents  for  the  production  of  oils  [coal-oDs]  from  bituminons -sub- 
stances were  meanwhile  obtained  in  England.  Butler, ||  for  example,  in  de- 
scribing his  ^  improvements  in  the  manufacture  of  oil  and  gas "  proposes  to 
distil  bituminous  shales,  Slc.  for  the  purpose  of  obtaining  oil  and  gas  free 
from  naphthaline.  The  shale,  best  afler  wetting  it  with  water  if  the  principal 
object  is  to  obtain  oil,  is  distilled  in  common  gas  retorts  under  which  a  gemle 
fire  is  lighted.  As  soon  as  oil  begins  to  flow  over  freely  the  fire  is  to  be 
increased  and  the  retorts  brought  to  a  red  heat ;  a  large  quantity  of  gas  is  thus 
obtained  which  is  collected  in  a  gas  holder.  The  rough  oils,  as  Butler  infonns 
us,  may  be  purified  by  washing  with  sulphuric  acid,  filtration,  &c.,  or  thev 
may  be  used  in  the  rou^h  state  for  making  oil-gas.  The  oils  in  their  rough 
state  are  often  found  entirely  fi-ee  from  oxygen,  and  if  obtained  by  the  process 
described  never  contain  so  much  as  is  contained  in  the  coal-tar  obtained  in 
the  coal-gas  works  where  the  coal  is  thrown  into  retorts  already  brought  to  a 
red  heat  These  oils  in  their  rough  state  are  further  distinguished  from  coal- 
tar  by  their  containing  no  naphthaline.    Moreover  the  less  volatile  part  of  the 

*  It  will  be  obeenred  by  the  reader  of  Mallet's  treatise  that  be  is  interested  only 
in  a  single  branch  of  the  subject,  v'ul,  the  voUtile  naphthas— **  light  studSs,"  jurt  st 
we  are  here  giving  prominence  to  another  portion  of  it,  viz^  the  fixed,  or  paraffine- 
oil ;  and  that  he  holds  the  naphthas  from  Btiale  in  small  repute,  since  in  his  opinion 
they  can  never  compete  in  the  matter  of  cost  with  those  firom  coal-tar. 

f  A.  U.  MoasAN  (No.  1861,  Cat.  9),  BasRhin. 

i  Paris,  1844,  t.  vii,  p.  390 ;  also  t  iii,  p.  816  of  the  Liege  edition ;  and  &  vii,  S. 
610  of  the  German  translation. 

S  Reported  in  Barlow's  London  Joum.  of  Oas  Lighting,  Aug.  1 0, 1 86  4,  vol  iii,  pi  608. 

I  Patent  granted  Jan.  29, 1888.  Specification  No.  6876  of  the  English  Patent  Office. 
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oil  [No.  2]  offers  another  characteristic  feature ;  if  after  being  drawn  off  and 
distilled,  and  if  in  this  latter  process  the  more  volatile  or  first  proceeds,  say 
one  half  of  the  quantity  acted  upon,  be  set  apart  and  the  remaining  half  ex- 
posed to  a  low  temperature,  there  will  soon  appear  in  this  part  of  the  distilled 
oil  small  flakes  of  a  white,  odorless,  and  light  substance  which  is  a  compound 
of  carbon  and  hydrogen  [paraffine].  The  familiarity  with  the  subject,  some- 
what remarkable  in  view  of  the  early  date  of  his  patent,  which  Butler  exhibits 
cannot  fail  to  strike  the  reader.  This  inventor  was  however  unfortunate  in  the 
idea  of  trying  to  make  at  the  same  time  oil  and  gas — in  endeavoring  to  recon- 
cile two  antagonistic  processes. 

In  1841,  Sept  4,  Count  de  Hompesch  of  Prussia*  specified  certain  "im- 
provements in  obtaining  oils  and  other  products  from  bituminous  matter8."t 
It  is  well  known,  he  says,  that  oils  may  be  obtained  from  these  substances  but 
from  the  imperfection  of  the  processes  now  used  the  quantity  obtained  is  small, 
the  quality  inferior,  and  the  smell  noxious.  My  invention  consists  in  an  im- 
proved process,  whereby  I  increase  the  quantity,  improve  the  quality,  and  re- 
move or  grreatly  modify  the  smell.  I  have  found  by  experiment,  he  continues, 
tliat  the  oil  from  shale,  &c.,  possesses  three  different  characters  which  may  be 
called  essential  oil,  intermediary  fat  oil,  and  thick  oil,  and  these  oils  I  separate 
by  means  of  peculiar  apparatus — which  he  describes  in  detail.  In  distilling 
shales  heat  is  applied  until  the  temperature  reaches  100^  R.  =  257°  F.,  at  which 
temperature  essential  oil  will  pass  over.  The  charge,  after  having  been  sub- 
jected to  this  temperature  for  half  an  hour,  is  pushed  forward  in  the  retort 
which  is  now  subjected  to  a  heat  of  200®  R.  =  482^  P.,  by  which  increased  heat 
the  intermediary  or  fat  oil  is  obtained.  After  having  subjected  the  charge  to 
this  increased  temperature  for  half  an  hour  the  workmen  again  pushes  the 
-charge  further  on  in  the  retort  where  it  becomes  of  a  red  heat ;  the  vapor  now 
g^ven  off  yields  the  thick  oil.  The  carbonization  is  now  complete ;  and  I  ob- 
tain these  three  separate  oils  by  the  gradual  increase  of  the  heat;  and  I  effect 
this  distillation  without  decomposition  of  the  substance,  the  vapors  escaping 
from  the  retort  as  fast  as  they  are  formed. 

The  essential  oil  is  separated  from  the  fat  oil  by  exposing  the  mixture  to  a 
current  of  steam  by  which  the  more  volatile  oil  is  carried  off.  The  oil  [fixed] 
thus  prepared  must  be  filtered  and  is  then  ready  for  application  to  all  kinds  of 
machinery,  being  very  fat,  works  without  friction  and  leaves  no  sediment. 
The  essential  oil  is  collected  and  subjected  to  further  treatment 

The  specification  of  Du  Buis8on|  for  improvement  in  the  distillation  of  bi- 
tuminous substances,  is  an  almost  literal  translation  of  Selligue's  last  patent 
Indeed,  Du  Buisson  tells  us  that  the  extensive  works  at  Autun,  Department  of 
the  Saone  and  Loire,  France,  are  partly  his  property  and  that  he  has  the 
management  of  them  as  chemist  He  affirms  moreover  that  the  most  import- 
ant results  have  there  been  attained  —  results  which  place  the  distillation 
and  treatment  of  schistus  among  the  most  useful  and  productive  of  chemical 
manufactures. 

Since  we  have  already  extracted  largely  fi-om  Selligue's  specification  it  is 
unnecessary  to  cite  more  of  it  here.  It  is  a  little  curious  that  this  most  im- 
portant patent  is  not  mentioned  in  Dr.  AntiselPs  *'  list  of  English  Patents" 

(p.  141): 

The  well  known  attempts  to  prepare  paraffine  and  oils  from  peat§  need  not 
be  discussed  here.    Another  patent,  not  mentioned  in  Dr.  A.'s  list,  is  tliat  of 

*  Specification  No.  9060  of  the  English  Patent  Office. 

f  In  a  *' memorandum  of  altemiion/'  dated  July  5,  1S42,  de  Hompesch  claims  the 
right  of  distilling  "  bituminous  echists,  shales,  or  slates,  or  other  rocks  or  minerals 
containing  bitumen  or  bituminous  Rubstances.'' 

\  Dated  June  23,  1845.    Specification  No.  10,726  of  the  English  Patent  Office. 

^  Antisell,  p.  85 ;  compare  Rt»es  Reece*8  patent  dated  Jan.  23,  1849.  Specifica- 
tion 12,436  oi  the  Entrlish  Patent  Office. 

AM.  JOUR.  BCI— SKCOND  SERIES,  Vol.  XXX,  No.  89.— SEPT.,  1860. 
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George  Michiela.*  It  is  peculiarly  interesting  since  a  portion  of  it  relates  to 
the  preparation  of  oils  from  caking  coals.  Michiels  proposes  in  fact  to  prepare 
coke  from  bituminous  coals,  and  n'om  mixtures  of  such  coals  with  anthracite, 
by  moistening  the  powdered  coal  with  water  and  introducing  it — in  charge 
of  six  tons — into  brick  retorts  ^mished  with  ordinary  condensing*  appara- 
tus and  other  appliances.  The  retorts  are  then  heated  as  if  it  were  intended 
to  produce  gas,  with  this  difference,  that  the  temperature  for  the  first  fifty 
hours  should  not  exceed  nascent  red  heat,  or  964°  F. ;  after  that  time  it  should 
be^  increased  progressively  until  it  attains  a  clear  red  heat,  which  would  be 
about  the  ninety-sixth  hour,  I  should  remark,  continues  Michiels,  that  aboat 
the  sixtieth  hour  I  shut  off  the  communication  between  the  retort  and  the 
condensor  by  closing  the  hydraulic  valves,  and  at  the  same  time  open  the 
valve  on  top  of  the  retort,  &c.,  so  as  to  allow  the  air  to  enter,  which  bums  the 
hydrocarburets  [now  being  evolved!  and  the  products  of  that  combustion  heat 
the  retort,  &c.  in  passing  through  the  flues  which  surround  the  retort.  *  •  • 
I  thus  obtain  coke,  ammoniacal  liquors  and  liquid  hydnMsarburets.  These 
'*  hydro-carburets  "  were  repeatedly  distilled  by  M.  in  order  to  obtain  as  mnch 
light  volatile  oil  as  possible,  A  heavy  yellow  oil  of  density  0^11,  or  lower, 
was  also  obtained  which  according  to  M.  will  be  found  applicable  to  many 
useful  purposes,  and  is  suitable  for  nis  principle  object  of  turning  into  ^as. 

Further  on  (p.  15  of  his  specification)  Michiels  explains  tliat  wis  oil  is  well 
adapted  for  manufacturing  gas  upon  a  small  scale,  since  tlie  gas  prepared 
from  it  requires  no  purification,  and  since  it  can  be  used  in  any  of  the  ordinary 
apparatus  for  making  gas  from  camphene,  oil,  or  resin.  In  a  word,  be  pro- 
posed using  it  just  as  rosin  oil  is  now  so  lar^ly  employed  by  private  gas- 
works in  this  country,  or  as  Boscary  and  Butfer  had  used  the  same  coal-oil 
before  him. 

We  passf  to  a  consideration  of  the  well  known  labors  of  Mr,  James  Young 
of  Glasgow.^  From  evidence  brought'  forward  in  the  trial  already  cited  it 
appears  that  Mr.  Young's  attention  was  called  in  1847  to  a  mineral  oil  [petro- 
leum] found  exuding  from  a  coal  pit  at  Riddings  in  Derbyshire.  From  it  he 
obtained  a  good  lubricating  oil  which  he  continued  to  prepare  as  lon^  as  his 
supply  of  petroleum  lasted.  Occupied  as  he  was  witli  the  subject  it  can  sur- 
prise no  one  that  he  should  soon  have  turned  his  attention  to  the  distillation 
of  the  highly  bituminous  mineral  of  Torbane-hill,  now  known  as  Boghead  coal 
in  England  and  in  this  country,  which  was  introduced  to  public  notice  in  1850.§ 
From  this  substance  Young  was  enabled  to  prepare  a  much  larger  amount  of  oil 
per  ton  of  mineral  than  had  been  obtained  by  any  of  his  predecessors.  To  the 
discovery  of  the  vast  source  of  an  admirable  raw  material  which  the  Boghead 
mine  furnished  is  evidently  due  the  immense  increase  in  the  production,  and 
of  course  consumption,  of  coal-oil  which  immediately  ensued.  To  this  we 
say,  more  than  to  anything  else  is  to  be  attributed  the  rise  and  progress,  during 
the  past  few  years,  of  the  almost  innumerable  manufactories  of  coal-oil  on  the 
continent  of  Europe  and  in  our  own  country.  From  the  impetus  thus  given,  a 
branch  of  industry  which  had  long  been,  comparatively  speaking,  of  oidy  local 
importance  soon  attained  an  enormous  development  || 

*  Granted  April  80,  1850,    SpeciBcation  No.  18,066  of  the  English  Patent  Office. 

f  Making  no  pretence,  bo  it  understood,  that  we  have  been  able  to  collect  all  that 
has  l>ecn  published  upon  the  subject  before  1850. 

+  Patent  dated  Oct.  7,  1850. 

S  According  to  Mr.  T.  G.  Barlow,  London  Journal  of  Gaa  Lighting^  iii,  51^ 

I  We  cannot,  in  this  connection,  forbear  quoting  the  following  pertinent  remarks 
from  Lord  Campbcire  cliarge  to  the  jury  in  the  case — Young  v.  White  and  others 
(see  London  Journal  of  Gas  Lighling,  lii,  52l)-^already  cited. 

**  And  this  brings  me  to  an  obser>'Ktion,''  says  his  Lordship,  "which  I  meant  to 
make,  and  which  I  should  have  been  sorry  if  I  had  forgotten,  which  is  this — that  it 
was  the  discovery  of  this  Boghead  coal  that  seems  to  have  given  the  great  value 
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Let  it  be  distinctly  understood  that  we  would  in  no  wise  detract  from  the 
real  merit  of  Mr.  Young.  Uniting,  ns  he  does,  no  small  share  of  chemical 
knowledge  with  the  cautious^  untiring  energy  of  his  countrymen,  few  men 
could  have  been  found  better  qualified  to  grasp  tlie  golden  opportunity  of 
which  he  so  fortunately  availed  himself.  His  name  must  ever  remain  associ- 
ated with  those  of  the  distinguished  observers  from  whose  labors  this  most 
important  branch  of  industry  has  resulted.  It  i»  Dr.  Antisell  only  whom  we 
blame  for  his  incorrect  and  partial  "history."  When,  for  example  (on  p.  14), 
Dr.  A.  tells  us  that :  "  only  since  the  year  1850  has  the  manufacture  of  paraf- 
fine  from  pit-coal,  tmf  and  bituminous  shales  succeeded  as  an  art  The  first 
inanufacture  was  that  of  James  Young  in  Manchester,  by  whose  process,  from 
100  parts  of  Cannel-coal  40  per  cent  of  oil  and  10  per  cent  of  paraffine  could 
be  obtained."  He  makes  a  statement  which  is  grossly  exaggerated — if  not 
entirely  at  variance  with  fact — as  our  readers  must  already  have  perceived. 

We  willingly  quote  what  follows :  "  In  tlms  showing  [t.  €.,  dogmatically 
a89ertifig\  that  the  practical  manufacture  of  oils  from  coal  is  due  to  James 
Young,  it  may  not  be  amiss  to  call  attention  to  what  it  was  which  he  produced 
Trom  coals  by  distillation.  He  claimed  the  production  of  paraf&ne  oils — not 
tbe  production  of  naphtha  or  benzule  [benzol  ?],  nor  naphthalin,  but  paraffine 
and  its  congeners:  this  involves  the  slower  distillation  of  coals  at  a  lower 
temperature  than  had  been  hitherto  effected,  and  this  novelty  in  practice  was 
followed  by  the  novel  result  of  a  copious  production  of  isomeric  liquid  hydro- 
carbons ;  so  that  really  two  great  results  were  first  demonstrated,  practically 
by  the  operation  of  Young's  process,  namely — 1st,  That  coal  was  a  material 
from  which  liquids  could  be  manufactured  economically,  as  tar,  bitumens,  and 
schists  had  been  hitherto  employed ;  and  2nd,  That  the  liquids  so  formed 
were  paraffine-containing  compounds."  Having  merely  to  suggest  that  the 
sentence  might  have  been  more  tersely  put  For  in  truth  it  means  only — if 
it  means  anything — that  in  the  opinion  of  Dr.  A.,  Mr.  Young  was  the  first 
person  who  distilled  coal  [on  a  manufacturing  scale  ?]  at  comparatively  low 
temperatures.  What  Dr.  Antisell's  private  views  regarding  "low  tempera- 
ture "  or  "  practical "  may  be.  we  are  ignorant  But  we  <lo  know  that  when, 
30  years  ago,  Reichenbach  distilled  quantities  of  coal  of  75  lbs.  weight  each, 
and  exercised  the  greatest  care  in  maintaining  the  temperature  of  Lis  retort 
at  as  low  a  degree  as  was  admissible,  as  he  has  most  minutely  described  in 
the  memoirs  which  we  have  already  cited ; — when  he  obtained  paraffine  and 
eapion  as  results  of  his  operation;  he  most  certainly  demonstrated  the  practi- 
cability and  the  manner  of  preparing  both  paraffine  and  "  paraffine-oil." 

All  this  however  does  not  appear  to  satisfy  Dr.  A.  in  the  least  degree,  wha 
repeatedly  assures  his  readers  that  the  manufacture  of  oil  from  coal  dates  from 
the  patent  of  Mr.  Young.  Since  our  author  has  seen  fit  to  dwell  at  length 
npon  this  point  and  to  devote  so  much  space  to  its  discussion  we  may  be  por^ 
doned  for  referring  to  it  here. 

As  is  well  known  the  term  "  coal"  is  applied  in  common  language  to  a^eat 
variety  of  mineral  combustibles  no  two  kinds  of  which  are  precisely  alik& 
while  some  sorts  are  exceedingly  unlike  others.  The  term  is  at  best  merely 
conventional ;  used,  in  lack  of  any  better  one,  to  designate  sub^^nces  with 
the  real  nature  of  which  we  are  still  almost  entirely  ignorant 

to  paraffine,  because  until  then  I  do  not  find  it  was  obtained  in  such  quantities  as 
really  were  of  any  considerable  value ;  but  the  Boghead  coal  now  being  discovered, 
and  this  schist  or  coal  being  discovered,  which  is  of  very  rich  quality,  and  having  a 
great  deal  of  what  is  the  essential  part  of  the  paraffine ;  from  that  time  it  has  be- 
come much  more  important ;  and  that  may  explain  why,  altliough  the  mode  of  ob* 
taining  paraffine  was  before  well  known,  it  should  not  have  been  put  in  practice 
because  it  would  not  appear  that  it  could  be  put  into  practice  with  much  profit  or 
benefit,  unless  you  had  such  a  substance  as  Bognead  coal  on  which  you  could  operate." 
In  confirmation  of  this  view  compare  also :  Payen,  PrkU  de  Chimit  IfidutlrielU, 
4e£d..    Paris,  H&tchette.   1859.  t  ii,  p.  685. 
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With  the  flint-like  anthracite  of  Wales,  the  beautiful  Albert  coal* — ^but  a 
step  removed  from  asphaltum — of  Hillsboro,  New  Brunswick ;  our  common 
lignites,  fre<}uently  shading  into  peat,  and  the  bituminous  shales  as  frequently 
passing  b^  insensible  gradations  into  common  slate,  as  points  upon  its  ex- 
treme limit,  we  have  within  the  circumference  of  the  circle  an  infinite  jiumber 
of  substances,  shading  into  each  other  by  scarcely  perceptible  degrees, — all 
of  which  are,  in  technological  language  at  least,  varieties  of  coaL  The 
*'  amplitude  of  variation  "  which  this  species,  or  rather  this  term,  enjoys  is  in- 
deed so  great  that  it  would  be  a  matter  of  no  small  difficulty  to  choose  any 
single  member  of  the  medley  as  a  central  point,  or  even  to  conceive  of  an 
ideal  coal  to  which  all  other  varieties  should  be  referred.  In  attempting  any 
such  selection  a  native  of  one  of  our  sea-board  states  would  assuredly  lean 
towards  anthracite;  the  South-German  towards  his  excellent  lignites;  the 
Scotchman  towards  his  cannel ;  while  Newcastle  would  claim  a  proverbial 
right  of  precedent  We  would,  for  our  own  part,  vote  for  the  last  named,  or 
some  other  good  caking  coal,  capable  of  furnishing  both  gas  and  serviceable 
coke,  and  of  being  used  for  an  infinite  variety  of  purposes.  Starting  from 
this  then  as  a  type,  observe,  that  as  we  pass  towards  the  cannels,  the  different 
varieties  of  coal  become  better  and  better  suited  for  the  manufacture  of  gas 
or  oil,  t.  e.,  they  contain  more  and  more  hydrogenous  compounds.  The  ap- 
pearance of  the  mineral  meanwhile  approaching  more  and  more  closely  to 
that  of  slate,  while  at  the  same  time  the  value  of  the  fixed  carbonaceous 
residue  becomes  less  and  less,  soon  ceasing  to  be  "coke"  at  all,  but  rather  a 
more  or  less  carbonaceous  slate.  At  length  a  maximum  of  hydrogenous  mat- 
ter is  reached  as  in  the  case  of  Boghead  coal,  a  slaty  substance,  the  fixed 
residue  from  the  distillation  of  which  is  a  slightly  carbonaceous  stone,  value- 
less as  fuel  and  useful  only,  as  a  substitute  for  bone-black,  for  purposes  of 
disinfection  or  decolorizing  liquids,  uses  to  which  the  residues  of  the 
French  shales  have  long  been  applied.  Beyond  this  maximum,  as  the  amount 
of  gas  and  oil-producing  substances  diminishes,  and  the  amount  of  earthy 
matter  increases, — taking  the  place  of  the  fixed  carbon  in  our  typical  caking 
coal,  we  pass  into  *'  bituminous  shales,"  and  these  become  less  and  less  bitumi- 
nous untU  at  length  we  reach  common  clay  slate  containing  no  organic  matter 
whatsoever.  We  have  here  traced  no  fancy  sketch.  That  the  "  cannel  coals" 
thus  gradually  pass  into  '*  bituminous  shales"  is  now  well  enough  known,  at 
least  to  gas  engineers  and  other  practical  observers.  It  would  not  for  that 
matter  be  exceedingly  difficult  to  obtain  a  continuous  series  of  specimens 
exhibiting  this  almost  insensible  gradation.  Now  did  Mr.  Young  devote  his 
attention  to  the  distillation  of  caking  coals  similar  to  our  typical  Newcastle  ? 
By  no  means !  On  the  contrary  we  find  him  occupied  with  a  mineral  which 
was  called  indifferently  *'  shale  "  or  "  coal,"  until  it  was  in  1853  decided  in  a 
Scottish  court  that  it  should  henceforth  be  legally  known  as  coaLf 

*  On  page  18  of  Dr.  A/s  work  the  following  remark  occurs.  "In  one  respect 
they  [bitumens]  differ  from  coal.  In  no  case  can  an  organic  tissue  or  structure  be 
demonstrated  when  they  are  examined  under  the  microscope.  Viewed  in  this 
lip^ht  the  mineral  found  at  the  Albert  mine.  New  Brunswick,  should  be  cks^ed  as  a 
bitumen  since  Dr.  J.  Leidy  was  unable  to  detect  any  trace  of  structure  in  its  mans." 
We  cannot  understand  the  motive  of  our  author  in  thus  again  dragging  to  light  this 
negative  result,  for  it  is  perfectly  well  known  to  the  scientific  men  of  America  that 
Prof.  J.  Bacon  detected  tlie  existence  of  vegetable  structure  in  the  interior  of  masses 
of  the  Hillsboro  coal.  See  Repwis  on  the  Geological  BelationSy  chemical  analyffn, 
and  miero9copic  examination  of  the  coal  of  the  Albert  Coal  Mining  Co.^  situated  in 
Hillsboro,  Albert  Co.,  N.  B.,  by  Clias.  T.  Jackson.  M.D.  New  York:  printed  by 
Nesbitt,  1851,  p.  80;  compare  this  Journal,  [2],  xiii,  276. 

f  We  had  supposed,  when  the  above  was  written,  that  the  decision  of  this  court 
had  been  sustained.  That  in  this  we  were  mistaken  appears  from  the  following, 
which  we  extract  from  a  statement  in  a  late  number  of  the  Londf^n  Journal  of  Unt 
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We  would  cast  no  reflection  upon  the  judgment  rendered  in  this  famous 
0uit  Looking  at  it  as  a  mere  matter  of  equity,  depending  upon  the  business 
relations  of  the  parties  at  issue,  this  verdict  was  in  our  own  opinion,  just  But 
the  fact  of  this  mineral  being,  or  not  being,  called  a  coal^  does  not  in  the  least 
degree  prevent  it  from  being  aUo  a  ahale ;  and  that  it  is  more  nearly  related  to 
the  shales  than  to  the  coals  is  believed  by  a  large  proportion  of  those  who  are 
intimately  acquainted  with  it,  be  they  scientific  or  practical  men.  We  have 
no  space  to  discuss  at  ^eater  lenstli  this  quibble  of  Dr.  AntiselPs — which, 
however  excusable  it  might  have  been  in  a  retained  .attorney  or  solicitor  of 

Satents,  is  anything  but  becoming  to  the  chemical  professor  or  the  historian — 
eing  content  to  refer  the  reader  to  the  published  reports  of  the  trial  just  men- 
tioned. We  will  here  cite  only  a  few  lines*  descriptive  of  Selligue's  mineral : 
^*  The  quantity  of  oily  matter  in  these  shales  is  very  variable  and  often  very 

lAghting  (Jan.  17th,  1860.  voL  iz,  p.  41),  received  as  this  article  is  gomg  through 
the  press. 

"Settlememt  of  the  great  Toebane-hill  case. 

We  have  been  favored  with  the  followiDg  particulars  cooDected  with  the  well 
known  case,  the  *  Bathgate  or  Boghead  Oas  Goal  alica  the  Torbane-hill  Mineral/ 
which  has  lasted  upwards  of  seven  years,  having  passed  through  several  phases  in 
the  Supreme  Law  Courts  of  Scotland  and  England.  A  compromise  was  finally 
come  to  OD  Wednesday  Ia!*t,  the  eleventh  current.  It  is  embodied  in  a  minute  ot 
agreement  between  Mr.  and  Mrs.  Oillepsie  of  Torbaue-hill,  of  the  first  part,  and 
Messrs.  James  Russel  and  Son,  and  James  Kussel,  Esq.,  of  Blackbraes,  oi  the  sec- 
ond part. 

The  preamble  of  the  minute  of  agreement,  which  itself  consists  of  twelve  articles, 
is  as  follows : 

'  The  said  parties,  considering  that  disputes  and  difierences  have  arisen  between 
them  and  a  lengthened  litigation  has  taken  place,  with  respect  to  the  missives  of 
agreement  for  a  Tease  of  certain  minerals  in  the  lands  of  Torbane-hill,  entered  into 
betwixt  the  said  first  part^  hereto  on  the  one  part,  and  the  said  company  of  Jaroes 
Russel  and  Son,  and  individual  partners  thereof,  on  the  other  part,  and  dated  the 
80th  of  March  and  1st  of  April,  1850;  and  both  parties  being  now  desirous  that  the 
said  litigation  should  be  brought  to  an  end,  and  all  disputes  and  differences  between 
them  amicably  adjusted  and  settled,  they  have  agreed,  and  hereby  mutually  agree 
and  bind  themselves  as  follows : ' — 

The  first  two  articles  provide  that  the  actions  at  present  depending  shall  be  aban- 
doned^  as  a  consequence  of  the  execution  of  the  minute. 

The  third  article  provides  that  each  party  pay  their  own  expenses. 

The  fourth  article,  which  has  for  title  *  Name  of  Mineral,  is  both  an  important 
and  curious  one — important  in  a  scientific  point  of  view,  and  curious  as  illustrative 
of  the  pertinacity  with  which  either  party  have  clung  to  their  own  views.  The  ar- 
ticle is  as  follows :  — '  Whereas  the  second  party  have  been,  and  are,  working  in  the 
said  lands  of  Torbane-hiU,  and  disposing  of,  under  the  name  of  Bathgate  or  Boghead 
gas,  parrot,  or  cannel  coal,  a  mineral  which  they,  the  second  party,  deemed  and  deem 
to  be  a  parrot  or  cannel  coal,  and  which  the  first  party  deemed  and  deem  to  be  a 
new  mineral  substance,  having  an  argillaceous  base,  and  to  be  of  so  peculiar  a  na- 
ture as  to  constitute  it  in  truth  a  new  and  very  peculiar  variety  of  bituminous  schist, 
slate,  or  clay,  and  have  been  for  some  time  in  use  to  call '  the  Torbane-hill  Mineral'; 
it  is  hereby  agreed  that,  throughout  the  remainder  of  these  presents,  where  the 
mineral  in  question  is  named,  it  shall  be  called  for  the  sake  of  brevity  the  disputed 
mineral.' 

Article  fifth  relates  to  the  subject  of  a  portion  of  Torbane-hill  which  was  reserved 
from  the  operation  of  the  mineral  lease,  and  by  this  article  *  the  disputed  mineral,' 
as  we  now  call  it,  contained  in  the  reserved  portion  of  the  estate,  may  be  worked 
or  let  by  the  proprietors,  without  the  danger  of  any  obstruction  being  offered  by 
the  second  party  in  the  agreement"        *        »        » 

*  From.  Dufr^noy  et  Elie  de  Beaumont's  Explication  de  la  Carte  G4ologique  de 
la  France.    Paris,  Imp.  Roy  ale,  1841.    t  i,  p.  673. 
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considerable.  According  to  M.  Xardel  some  rare  samples  exist  which  afibrd 
even  45  @  50  per  cent;  •  •  •  other  specimens  afford  20  @  25  per  cent. 
The  beds  which  are  worked,  or  are  capable  of  being  worked,  yield  from  5  to 
9  per  cent"  [p.  675.1— Again  [p.  676J,  "  The  impressions  of  fossils,  so  com- 
mon in  the  shales  of  d'Igomay,  occur  m  tlie  poorer  shales.  The  rich  shales, 
on  the  contrary,  often  contain  vegetable  remains  analagous  to  those  commonly 
found  in  the  coal  measures.  Perhaps  the  beds  of  rich  shale  are  in  a  manner 
the  representatives  of  coal-beds ;  it  is  to  be  remarked  that  in  the  shale  which 
yields  9  per  cent  of  oil  its  sheets  are  covered  with  a  multitude  of  shining  (ms- 
roirUmU8\  lenticular  veins,  having  a  waxy  fracture,  which  by  their  aspect 
and  manner  of  burning  recall  the  variety  of  coal  which  is  called  eannel  coedJ* 
— Leaving  it  for  our  readers  to  answer  the  question ;  how  far  removed  in  any- 
thing but  productiveness  is  the  **coal "  (Boghead)  upon  which  Mr.  Young  has 
operated  from  the  ^thaU^  distilled  by  M.  Selligue? 

It  may  not  be  amiss  to  mention  the  fact  that  upon  the  continent  of  Europe 
the  Boghead  mineral  is  almost  universally  called,  not  coal,  but  shale.  A  fact 
with  which  the  reader  can  readily  enough  familiarize  himself  by  consulting 
the  German  chemical  journals  of'^tiie  last  eight  or  ten  years,  in  proof  of  it 
we  cite  only  the  following :•  "The  recent  verdict  in  the  celebrated  Torbane- 
hill-mineral  case  appears  to  be  contrary  to  the  scientific  opinions  held  in  Ger- 
many, as  proof  of  which  we  have  a  case  in  point,  and  which,  although  not  at 
the  time  Imown  in  this  country,  was  officially  decided  upon  in  Berlin  previous 
to  the  trial  coming  on  in  Scotland,  which  terminated  on  the  4th  of  August 
last  It  appears  that  in  Frankfort-on-the-Main  there  has,  for  some  time  past, 
been  in  existence  a  company  for  lighting  the  streets  and  houses  by  gas  from 
oil,  resin,  &c.  A  rival  English  company  contracted  to  light  with  coal-gas ; 
and  to  give  both  fair  play,  it  was  decided  that  the  latter  company  should  be 
confined  to  the  use  of  coal  alone.  Mr.  Engelhard,  the  manager  of  the  Oil 
(Resin)  Gas  Company,  having  heard  of  the  Boghead  and  Torbane  mineral, 
obtained  specimens,  and  having  found  they  produced  excellent  gas,  gave  an 
order  for  a  large  consignment  which  reached  Frankfort  via  Rotterikm,  through 
a  Dutch  agent  This  was  entered  at  the  Custom-house  as  cann^  coal,  much 
to  the  annoyance  of  Mr.  Engelhard,  who  was  no  more  at  liberty  to  make  gas 
from  coal  than  his  rivals  were  to  make  it  of  anything  else  but  coal.  He  was, 
however,  prevented  from  the  necessity  of  a  trial  at  law,  for  the  officials  did 
not  feel  themselves  justified  in  charging  the  duty  as  coal,  although,  as  other 
mineral,  it  would  pass  free,  and  applied  to  higher  authorities  for  instruction. 
These  parties  were  as  much  at  a  loss  as  their  inferiors,  and  the  case  was 
eventually  transferred  to  the  Central  Board  of  Customs  at  Berlin,  the  last 
court  of  appeal  of  the  Prussian  Zottverein^  where  all  disputed  questions  in  the 
German  States  are  settled.  Scientific  men,  connected  with  the  board,  exam- 
ined the  Boghead  and  Torbane  mineral  and  decided  that  it  was  not  coal,  but 
hUtaninous  shaU,  which  is  said  to  be  the  general  opinion  among  German 
chemists.  It  has  been  admitted  into  Germany,  duty  free,  and  Frankfort  is 
now  partially  lighted  with  gas  from  this  mineral,  charged  for  as  resin  or  oil 
ffas.  It  is  described  as  a  clay  containing  bitumen,  and  producing  oil  when 
heated.  At  all  events,  we  may  take  this  German  decision  as  impartial  as,  had 
it  been  admitted  as  cannel  coal  it  would  have  been  subject  to  a  duty  varying 
from  \b,  to  Ib,  Gd.  per  ton." 

In  connection  with  the  question  of  the  products  of  the  distillation  of  ootd 
which  Dr.  A.  would  have  us  believe  so  entirely  new  to  the  world  and  to  this 
country  in  particular,  we  cite  the  following  from  The  Ena/doptedia  of  Chan- 
istryj  by  James  C.  Booth  and  Campbell  Morfit  8vo,  Philadelphia,  Baifd,  1850, 
p.  461.    Article,  Coal :  paragraph,  **  products  of  dry  distillation." 

*  See  London  Journal  of  Oas  Lighting ^  Oct,  1868,  iii,  256  ;  firom  London  Min- 
ing JoumaL 
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*- These  products  [of  the  dry  distillation  of  coal]  are  somewhat  analogous 
to  those  derived  from  wood,  and  some  are  identical  with  them.  •  •  •  The 
liquid  products  consist  of  various  bodies  closely  allied  to  petroleum,  and  the 
so]  ids  JVaphifuiline  and  Paraffine,  The  relative  proportions  of  these  products 
vary  with  the  temperature.  The  lower  the  heat  employed,  the  less  gas,  and 
the  more  solids  and  liquids  are  produced;  the  higher  the  temperature  the 
greater  is  the  quantity  of  carburetted  hydrogen."  Before  closing  this  sketch 
we  must  refer  to  and  correct  a  palpable  error  of  Reichenbach*s*  which  has 
been  cited  by  Dr.  Antisell  (p.  14),  from  whom  we  quote  it:  "So  remained  par- 
affine  until  this  hour  [date  of  Y.'s  patent],  a  beautiful  item  in  the  collection  of 
chemical  preparations ;  but  it  has  never  escaped  from  the  rooms  of  the  scien- 
tific man." 

Upon  the  reader  who  has  followed  us  thus  far  we  need  not  urge  that  the 
above  statement  is  incorrect     As  an  offset  to  it  we  cite  the  following  :f 

"  In  the  Parisian  Industrial  Exhibition  for  1839  Belligue  exhibited :  1st — 
Bituminous  shale,  then  fluid  bitumen  [crude  oil],  mineral  grease,  crude  and 
refined  (the  former  at  50  fr.  the  iOO  kilog.  [=  $5.00  per  100  lbs.]),  also  mine- 
ral tDox  [paraffinel  crude  and  refined  (the  former  at  125  fr.,  the  latter  at  180  fr. 
[=  respectively  l^i  and  18  dollars  per  100  lbs]].  The  purified  mineral  wax 
-was  beautifully  white  but  the  candles  made  of  it  had  a  soiled  appearance." 
V.  Hermann  (now,  according  to  Wagner,  councillor  of  State  in  Munich  goes) 
on  to  assert  that  "  if  these  fatty  products  can  be  prepared  economically  they 
belong  to  the  most  important  objects  of  the  Exhibition." 

It  would  be  foreign  to  our  purpose  were  we  to  attempt  to  trace  the  recent 
history  of  the  art  of  manufacturing  coal-oil,  even  if  our  space  allowed  of  it 
« During  the  past  few  years  a  large  number  of  papers^  on  the  subject  have  been 
fiublisned  in  the  Scientific  Journals  of  Germany ;  while  several  recent  works 
upon  the  materials  used  for  producing  lighi  have  each  devoted  a  separate 
chapter  to  its  -description.  A  few  special  treatises  have  also  been  published 
of  which  the  following  is  a,  doubtless  very  incomplete,  list — § 

Urlenhuth,  Ed.  Handbuch  dtr  Phoiogen-  und  Parc^fin-FabrikaUon  auB 
Yorf,  Braunkoide  und  bUumindHm  Scfdefer  nock  den  neuesten  Vertuchen  und 
Erfakrungen,     ^uedlinburg,  Baue^  1858. 

Mueller,  Carl,  Georg,  Die  trockene  DediUaiion  und  die  JunqdsdchHchsten 
auf  ihr  beruhenden  Industriezweige,    Leipzig,  Barth,  1858. 

Danckwort,  Meitzendorff  und  Wernecke.  [Committee  of  the  Mag- 
deburg CktDerbeverein,]     Ueber  das  Photogen  oder  Minercdal,  so  wie  die  tJm 

*  Erdmann^a  Journal  fiir  praktische  Chemie,  Ixiii.  63.  Did  our  space  allow,  we 
would  gladly  transcribe  the  whole  of  this  article— an  English  translation  of  which 
may  be  found  in  the  London,  Edinburgh  and  Dublin  Philosophical  Magazine,  [4.]  viii, 
463 — in  proof  of  our  assertion  that  the  present  widely-spread  manufacture  of  coal- 
oil  and  paraffine  is  mainly  due  to  the  comparatively  recent  discovery  of  rich  stores 
of  highly  bituminous  substances. 

•I-  From  V.  Hermann's  Die  Industrie  Ausstellung  zu  Paris  im  Jahre^  1889,  Num 
berg,  1840.  p.  147 ; — in  Wagner's  JahreabericM  ueber  die  Fortschritte  der  ehemie- 
chen  Technologies  1855,  i.  416. 

X  Very  complete  synopses  of  these  may  be  found  in  Wagner^s  Jahresbericht, 
four  volumes  of  which  have  thus  far  been  published.  For  references  to  the  recent 
admiiable  Hcientijic  researches  of  Grevillk  Wiluams,  De  la  Rue,  and  others,  which 
have  been  chiefly  confined  however  to  the  more  volatile  portions  of  the  oil  and  to 
the  basic  compounds  which  occur  in  it,  see  Liebig  and  Kopp's  Jahretberieht  der 
Chemie,  u.  «.  w. 

§  Small  as  this  list  is,  it  will  nevertheless  recall  to  the  mind  of  the  reader  the 
modest  lines  with  which  Dr.  AntiseH's  preface  commences,  namelv  these:  ^'the 
present  little  treatise  is  the  first  published  monograph  on  the  art  of  distUling  oils 
from  minerals  containing  Bitumen.** 
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dhnlicken  Leuddslojk,  in  Bezvg  auf  Vm  IhtergefBUiriiMeU  und  Are  Ai^ 
wtndung.    Magdeburg,  1856. 

Also  the  insignificant  brochure  of  Schrader,  F.  W.  UAtr  die  induatridle 
und  national'dkonomische  Bedeulaamkeit  der  Gtwinnung  von  Chttmkalien  insie- 
sondart  des  ParqgiiCs  und  PhotogtfiCs  au»  dem  Kohlmtheer,  u,  s.  w.  Ascher- 
sleben,    Beyer,  1856. 

This  article  roust  here  close.  Leaving  unnoticed  several  inaccuracies 
which  we  had  intended  to  discuss  we  will  dismiss  the  subject  with  two  brief 
quotations.  The  first  from  Dr.  AntiselPs  book,  p.  15.  ^An  impression  has 
taken  hold  of  the  American  manufacturing  public  that  the  patent  of  James 
Young  has  no  force,  as  it  was  not  a  new  invention  at  the  date  of  the  patent; 
and  from  the  unfavorable  effect  of  that  patent  upon  the  actual  manufacture  of 
coal-oils  in  this  country,  an  ill-feeling  has  been  produced  against  it  l%at 
the  owners  of  this  patent  have  not  acted  wisely  by  withoTding  sales  and 
licenses  under  it  until  very  lately,  is  to  be  regretted ;  but  that  it  was  a  bona 
fidt  improvement  in  an  art  at  the  time  when  it  was  patented,  and  that  therefore 
the  patent  was  rightly  issued  in  this  country,  there  can  be  no  shadow  of  a 
doubt  in  the  mind  of  any  one  who  carefully  traces  the  steps  of  the  discovery 
of  the  production  of  photogenic  oils  from  different  materials," 

The  sacond  from  Lord  Chief  Justice  Campbell's  charge*  to  the  jury  in  the 
case  already  alluded  to.  *<  Now  gentlemen  I  direct  you,  in  point  of  law,  that 
if  there  were  books  then  [at  date  of  Young's  patent,  1850]  in  circulation  in  Eng- 
land disclosing  this  niode  of  obtaining  parafiine  and  paraffine  oil  which  were 
known,  were  accessible,  that  the  patent  would  be  invalid,  aitliough  Mr.  Young 
never  read  those  books,  and  although  that  mode  had  not  been  actually  put 
in  practice.  If  there  were  books  in  England  in  circulation,  accessible  to  alf 
who  were  interested  in  the  subject,  which  disclosed  this,  and  would  instruct 
them  and  enable  them  to  obtain  the  parafHnc  and  the  parafiine  oil  from  the  dis- 
tillation of  bituminous  substances,  then  Mr.  Young's  patent  would  bQ  invalid.* 

Frank  H.  Storer. 


SCIENTIFIC     INTELLIGENCE. 

I.  CHEMISTRY  AND  PHYSICS. 

1.  On  a  probable  means  of  rendering  visible  the  Circulation  in  the  Bye  ; 
by  Ogden  N.  Rood,  Prof,  of  Chemistry  in  Troy  University. — Some  time 
ago  while  looking  at  a  bright  sky  through  three  plates  of  cobalt-glass,  I 
saw  with  astonishment  that  the  field  of  view  was  filled  with,  and  travers- 
ed in  all  directions  by  small  bodies  resembling  animalcules. 

They  were  seen  on  the  blue  field  as  yellowish  spots,  and  always  appear- 
ed elongated  in  the  direction  of  their  motion,  which  was  as  a  general  thing 
tolerably  uniform.  The  same  result  was  obtained  by  experimenting  upon 
the  eyes  of  a  number  of  persons. 

Convex  lenses  of  various  foci,  (from  3  in.  to  ^  in.),  were  now  held  be- 
fore the  eyes,  so  as  to  give  the  blue  light  various  degrec-s  of  conver- 
gence and  divergence,  without  in  the  least  altering  the  appearance  of 
the  moving  bodies ;  this  seemed  to  indicate  that  Uieir  locality  was  in 
the  retina  or  in  its  immediate  neighborhood. 

A  position  near  the  axis  of  vision  was  selected,  and  observed,  when  it 
was  found  that  these  bodies  in  traversing  this  spot  always  pursue<l  the 
fiame  direction  and  path,  disappearing  at  the  same  point ;  other  positiona 
near  the  axis  gave  like  results. 

*  Loc.  citt  p.  620. 
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This  would  seem  to  preclude  the  poesibility  of  the  moviDg  bodies  be- 
ing animalcales  swimming  in  the  humor  of  the  eye ;  the  most  probable 
remaining  supposition  is,  that  thev  are  blood-corpuscles  circulating  in  the 
retina  or  in  its  immediate  neighborhood.  The  apparent  diameter  of  these 
bodies  when  seen  projected  on  a  window  six  feet  distant  may  be  about 
sV  o^  ^^  ^iich,  which  corresponds  to  about  reW  ^^  ^°  ^^^^  ^^  ^^  retina. 
The  average  diameter  of  the  blood  globules  is  j^r^W  ^^  ^^  ^°<^i  ^"^  taking 
into  account  the  iact  that  the  shadows  of  the  moving  bodies  are  not  well 
defined  the  correspondence  may  be  considered  pretty  satisfactory. 

The  question  now  arises  as  to  the  manner  in  which  the  blue  glass  ren- 
ders the  circulation  visible,  for  these  moving  shadows  cannot  be  seen  with 
distinctness  through  red,  orange,  yellow,  green,  nor  even  purple  media ; 
they  are  on  the  other  hand  well  shown  by  a  certain  thickness  of  a  solu- 
tion of  the  cupro-sulphate  of  ammonia.*  Yellow  solutions  when  com- 
bined with  the  blue  glass  or  blue  solutions  render  the  circulation  invisible, 
and  it  does  not  reappear  till  the  yellow  solution  has  been  made  so  dilute 
as  barely  to  preserve  a  yellow  tint,  and  to  transmit  the  spectrum  almost 
unaltered.  This  shows  that  the  indigo  and  violet  rays  are  principally  con- 
cerned in  the  production  of  this  appearance,  but  that  it  cannot  be  attribu- 
ted to  fluorescent  properties  in  the  blood  discs  is  indicated  by  the  fact  that 
the  circulation  can  be  seen  through  a  considerable  thickness  of  crown  glass, 
through  an  infusion  of  red  sanders  wood  mixed  with  ammonia,  as  well  as 
through  a  solution  of  the  disulphate  of  quinine. 

The  only  explanation  that  has  occurred  to  me  as  being  probable  is  the 
following :  the  blood  discs  are  yellow  and  consequently  opaque  to  a  great 
extent  to  the  indigo  and  violet  rays ;  they  would  therefore  in  passing  be- 
fore the  retina  cast  shadows  on  it ;  now  the  retina  being  already  strongly 
impressed  with  blue  light,  that  portion  of  it  which  was  momentarily  pro- 
tected from  the  action  of  this  light,  would  experience  the  complimentary 
sensation — or  would  see  instead  of  a  moving  shadow  a  yellowish  moving 
streak.  This  explains  also  why  the  appearance  is  not  seen  with  any  dis- 
tinctness in  red,  orange,  yellow,  or  green  light,  for  yellow  media  are  to  a 
great  extent  transparent  to  all  their  rays  and  therefore  fail  to  cast  shad- 
ows. These  observations  if  new  may  be  of  some  interest  to  those  enga- 
ged in  the  study  of  the  physiology  of  the  eye. 

Troy,  May  14th,  1860. 

l^GHNICAL  ChVMXBTBT. 

1.  Care  of  Platinum  Crucibles, — In  connection  with  some  sensible  re- 
marks upon  the  use  of  sand  in  cleaning  platinum  crucibles, — a  practice 
which,  with  Berzelius,  (Lehrbuch  der  Chemie,  1841,  4th  Aufl.  p.  516,) 
he  heartily  commends — urging  that  it  should  be  employed  every  time 
that  a  crucible  is  used,  Erdmann  explains  the  cause  of  the  gray  coating 
which  fonns  upon  platinum  crucibles  whenever  they  are  ignited  in  the 
flame  of  Bunsen's  gas-burner. 

This  coating  has  given  rise  to  much  annoyance  and  solicitude  among 
chemists.    Indeed  it  has  often  been  asserted,  that  the  use  of  Bunsen^s 

*  Mr.  Wm.  6.  Taylor  of  Washiogton  to  whom  some  of  tbeee  &ct8  wero  commu- 
nicated by  Prof.  J.  Henry  was  able  to  trace  this  appearance,  though  with  c^tnttA- 
ing  diMtinetnMs,  through  plates  of  bluish-green  and  jehow  glass. 
▲M.  JOUR.  SCI.-S£COND  SERIES,  Vok  XXX,  Na  69.-^£rT.,  18ea 
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burner  is  unadvisable  in  quantitative  analysis,  since  by  means  of  it  Uie 
weight  of  platinum  crucibles  is  altered  and  the  crucibles  themselves  in- 
jured. The  coating  is  produced  most  rapidly  when' the  crucible  is  placed 
in  the  inner  cone  of  the  flame,  and  the  more  readily  in  proportion  as  the 
pressure  under  which  the  gas  is  burned,  is  higher.  Having  found  it  ad- 
vantageous to  maintain,  by  means  of  a  special  small  gas  holder,  a  jn^- 
sure  of  four  or  five  inches  upon  the  gas  used  in  his  own  laboratory,  Erd- 
mann  has  observed  that  the  strong  gas  flame  thus  afforded,  immediately 
occasions  the  formation  of  a  dull  ring  upon  the  polished  metal  placed  in 
the  inner  flame,  this  ring  being  especially  conspicuous  when  the  crucible 
becomes  red  hot;  it  increases  continually  so  Uiat  after  long  con  tinned 
ignition  the  whole  of  the  bottom  of  the  crucible  will  be  found  to  be  graVy 
and  with  its  lustre  dimmed. 

This  ring  is  caused  neither  by  sulphur,  as  some  have  believed,  unr  by  a 
coating  of  inorganic  matter,  but  is  simply  a  superficial  loosening  of  the 
texture  of  the  platinum  in  consequence  of  the  strong  heat ;  whence  it  fiist 
of  all  appears  in  the  hottest  part  of  the  flame. 

In  conjunction  with  Pettenkofer,  Erdmann  instituted  several  experi- 
ments which  have  left  but  little  doubt  that  the  phenomenon  depends  upon 
a  molecular  alteration  of  the  surface  of  the  metal.  If  a  weighed  pol- 
ished crucible  be  ignited  for  a  long  time  over  Bunsen's  lamp,  the  poaition 
of  the  crucible  being  changed  from  time  to  time  in  order  that  the  great- 
est possible  portion  of  its  surface  shall  be  covered  with  the  g^ay  coating, 
and  its  weight  be  then  determined  anew,  it  will  be  found  that  this  has 
not  increased.  The  coating  cannot  be  removed  either  by  melting  with 
bisulphate  of  potash  or  with  carbonate  of  soda.  It  disappears,  however, 
when  the  metal  is  polished  with  sand ;  the  loss  of  weight  which  the  cru- 
cible undergoes,  being  exceedingly  insignificant,  a  crucible  weighing  25 
grams,  having  lost  hardly  half  a  milligram.  When  the  gray  coating  of 
the  crucible  is  examined  under  the  microscope  it  may  be  clearly  seen  that 
the  metal  has  acauired  a  rough,  almost  warty,  surface,  which  disappears, 
wheu  it  is  polisned  with  sand.  Platinum  wires  which  are  frequently 
ignited  in  the  gas  flame,  for  example  the  triangles  which  are  used  to  sup- 
port crucibles,  become  as  is  known,  gray  and  brittle.  Under  the  micro- 
scope they  exhibit  a  multitude  of  fine  longitudinal  cracks  which  as  the 
original  superficial  alteration  penetrates  deeper  become  more  open,  or  as 
it  were  spongy — until  finally  the  wire  breaks. 

If  such  wire  is  strongly  and  perseveringly  rubbed  with  sand,  the  cracks 
disappear,  and  the  wire  becomes  smooth  and  polished,  for  the  grains  of 
sand  acting  like  burnishers  restore  the  original  tenacity  of  the  metal ; 
very  little  of  its  substance  being  rubbed  oft'  meanwhile.  Tlie  loosening 
eflect  of  a  strong  heat  upon  metals  is  beautifully  exhibited  when  silver  is 
ignited  in  the  gas  flame ;  a  thick  polished  sheet  of  silver  immediately 
becoming  dull  while  when  thus  heated.  Under  the  microscope,  the  metal 
appears  swollen  and  warty.  Where  it  has  been  exposed  to  the  action  of 
the  inner  flame  along  its  circumft^rence,  this  warty  condition  is  visible  to 
the  naked  eye.  A  stroke  with  the  burnishing  stone  however,  presses 
down  the  loosened  particles,  and  reproduces  the  oiigpnal  polish.  This 
peculiar  condition  which  the  surface  of  silver  assumes  when  it  is  ignited, 
is  well-known  to  ailversmiths,  it  cannot  be  replaced  by  any  etching  with 
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acids ;  and  it  must  be  remembered  that  what  is  dull  white  in  silver,  ap- 
pears gray  in  platinum. 

If  each  commencement  of  this  loosening  is  again  destroyed,  the  cruci- 
bles will  be  preserved  unaltered,  otherwise  they  must  gradually  become 
brittle.  Crucibles  of  the  alloy  of  platinum  and  iridium  are  altered  like 
those  of  platinum  when  they  are  ignited ;  it  is,  however,  somewhat  more 
dtfBcult  to  reproduce  the  original  polish  of  the  metal,  by  means  of  sand, 
as  might  be  expected  from  the  greater  hardness  of  the  alloy. 

The  sand  used  should  be  well  worn  ^  when  examined  under  the  micro- 
scope, no  grain  of  it  should  exhibit  sharp  edges  or  corners,  all  the  angles 
should  be  obtnse. — Joum./ur  praktisrke  Chemie,  March,  1860,  Ixxix,  1 17. 

2.  Safe  and  easy  method  of  rectifyimg  Sulphuric  Acid  ;  by  N.  Neesb 
of  Kiev. — **  The  rectification  of  sulphuric  acid  €)ffers  an  example  of  how 
readily  even  the  most  practical  matters  may  fall  into  oblivion  in  spite  of 
tbe  copioQsness  and  the  vigilance  of  our  literature.  Fifteen  years  ago. 
Prof.  Siller,  at  that  time  filling  the  chair  of  Pharmacy  at  Dorpat,  called 
my  attention  to  an  exceedingly  ingenious  device  for  rectifying  sulphuric 
acid,  which  he  had  read  in  some  journal.  The  retort  in  which  the  recti- 
fication of  the  acid  is  to  be  conducted,  should  be  placed  upon  a  bed  of 
ashes  about  an  inch  in  thickness,  and  s»\nd  then  heaped  up  all  around  it; 
tbe  distillation  may  then  be  proceeded  with,  without  any  further  precau- 
tions. By  this  method  I  have  twice  rectified  sulphuric  acid,  operating 
"With  a  veiy  bad  retort,  upon  portions  of  16  lbs  weight;  and  have  been 
astonished  at  the  facility  and  tranquillity  with  which  tbe  distillation  pro- 
ceeded. The  ashes  evidently  act  as  a  non-conductor,  so  that  the  acid  can 
boil  only  from  the  sides  of  the  retort  Since  then,  manifold  expedients 
bave  been  proposed,  all  depending  upon  some  peculiar  apparatus,  con- 
structed for  this  particular  purpose,  but  I  have  not  yet  met  with  any  ref- 
erence to  the  simple  contrivance  which  has  here  been  mentioned."* — 
From  Archiv  der  Phannacie,  cxlv,  2d7 ;  in  polytechnisches  Notizblatt, 
1860,  XV,  43. 

[Fredbrkino  of  Riga,  {Archiv  d,  Pharm,.^  Aug.,  1 859 ;  in  American 
Journal  of  Pharmacy^  viii,  88,)  corroborating  the  statement  of  Neese^ 
states  that  he  can  recommend  the  process  from  his  own  experience, 

*  The  author  is  evidently  not  aware  that  several  devices  almost  as  simple  as  the 
one  which  he  describes  have  previously  been  proposed.  Thas  Otto,  (in  his  Lehrbuch 
der  Inorganinchen  Chemie,  Braunschweig.  1855;  i,  275,)  directs  that  the  retort  be 
caused  to  rest  upon  an  inverted  crucible  over,  which  fs  placed  upon  a  grate  in  nn 
extemporaneous  fireplace  constructed  of  loose  bricks,  (figured  in  Otto.)  so  that  the 
bottom  of  the  retort  may  be  less  strongly  heated  than  the  upper  portions  by  the 
diarciial  fire  which  is  built  around  it.  Otto,  however,  considers  it  necessary  to  cover 
the  retort  with  a  thin  coating  of  clay  which  has  been  mixed  with  a  dilute  solution  of 
carbonate  of  soda  or  of  borax,  instead  of  water,  so  that  it  may  adhere  firmly  to  the 
retort  when  heated ;  urging  that  the  danger  of  fracturing  tlie  latter  is  not  only  les^ 
sened  thereby,  but  that  a  more  rapid  dintillation  is  insured,  since  little  or  no  conden- 
sation can  occur  within  a  retort  thus  protected.  In  Mohr,  Redwood  and  Procter's 
Juridical  Phannaey,  Phila.,  1849,  p.  337,  a  somewhat  simiUr  proposal  is  m»i<le  A 
Hessian  crucible  being  employed,  however,  instead  of  the  cover  used  by  Otto : — 
moreover,  the  retort  is  not  coated. 

Possibly  a  m»»re  convenient  method  than  either  of  the  above  would  be  to  fill  a  suf- 
ficiently capacious  crucible  with  a^hes,  or  some  other  non-conductinj?  si:b<timce — cal- 
cined gypsum,  for  instance, — as  a  btnl  upcm  which  to  rest  the  bottom  of  the  retort 
A  charcoal  fire  iimikr  to  Otto's  bebg  then  built  arouud  it.  w.  u.  a. 
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inasmuch  as  he  has  during  the  last  twelve  years,  repeatedly  rectified  lal- 
phuric  acid  in  the  manner  indicated. — f.  h.  b.] 

3.  Vuleafutation  of  Caoutchouc^  by  meant  of  mixed  Sulphur  undHf- 
poehloriU  of  i^me.— Gaultikk  de  Claubrt,  having  detected  the  pres- 
ence of  chlond  of  calcium  in  many  samples  of  vulcanized  rubber,  and 
suspecting  that  this  salt  might  have  been  derived  from  hypochlorite  of 
lime  employed  in  some  modification  of  Parkes'  process  of  cold  sulphur^ 
ing,  [English  Patent  of  March  6, 1846.  Repertory  of  Patent  Inventions, 
(£.  S.,)  ix,  46,]  to  produce  chlorid  of  sulphur  in  the  rubber  paste,  was  led 
to  perform  the  following  experiments  : 

When  flowers  of  sulphur  and  dry  hypochlorite  of  lime,  (bleaching 
powder,)  are  shaken  together,  a  very  strong  odor  of  chlorid  of  sulphur  is 
immediately  developed.  If  the  mixture  be  somewhat  forcibly  rubbed  in 
a  mortar,  elevation  of  temperature  ensues,  the  sulphur  softens  and  the 
mixture  becomes  solid  while  abundant  vapors  are  evolved.  When  a  much 
larger  amount  of  sulphur  than  of  the  hypochlorite  is  used  and  friction  is 
avoided  when  the  two  are  blended,  a  mixture  is  obtained  which  beioff  ad- 
ded to  the  caoutchouc  paste — either  with  or  without  the  addition  of  men 
matters,  such  as  chalk,  oxyd  of  zinc,  etc,  serving  to  give  ^  body"  to  the 
product — effects  the  vulcanization  of  the  latter  either  at  the  ordinary  tem- 
perature, or  when  gently  heated.  By  this  means,  objects  of  any  thick- 
ness can  be  uniformly  vulcanized. 

If  instead  of  employing  an  excess  of  sulphur,  an  excess  of  the  hypo- 
chlorite be  introduced  into  the  mixture,  and  this  be  agitated,  so  much 
heat  will  be  developed  that  the  vessel  containing  the  mixture  can  no  lon- 
ger be  held  in  the  hands ;  if  the  flask  be  closed,  the  action  becomes  so 
violent  that  the  cork  will  be  blown  out,  or  the  flask  broken  by  a  violent 
explosion. — Comptes  Rendus^  May,  1860, 1,  876. 

4.  Preparation  of  Cyanxd  of  Barium^  and  of  Ammonia  with  the  iV^ 
troffen  of  the  Air;  by  Maroueriitb  and  De  Sourdevau — In  a  brief  pre- 
liminary note,  the  authors  claim  : — 

That  baryta  when  calcined  in  the  presence  of  charcoal  and  of  atrooa- 
pheric  air  combines  very  readily  with  carbon  and  nitrogen,  cyanid  of 
oarium  being  formed. 

That  the  cyanid  of  barium  heated  in  a  current  of  aqueous  vapor  is 
decomposed  at  a  temperature  of  about  300®  (C.)  [672**  F.]  and  disen- 
gages in  the  form  of  ammonia,  all  the  nitrogen  which  it  contains. 

Trials  which  they  have  made  upon  a  tolerably  large  scale,  have  been 
eminently  successful,  leading  them  to  hope  that  not  only  the  various  cy- 
anids  employed  in  the  arts,  but  also  ammonia  and  nitric  acid  may  thus 
be  economically  produced.* — Comptes  Rendua,  June,  1860, 1,  1100. 

5.  Oun- Cotton  Filtere;  by  Prof.  Bobttqer. — Since  gun-cotton — itself 
a  product  of  the  action  of  strong  acids — when  properly  prepared  is  scarcely 
at  all  acted  upon  at  the  ordinary  temperature,  by  chemicals,  being  capa- 

*  To  prepare  baryta  from  its  carbonate,  M.  and  De  S.  ignite  a  mixture  of  the 
latter  with  the  pitch  (**a9phaltum")  of  coal  tar.  Each  molecule  of  the  carbooate 
beiuff  thus  brought  Id  contact  with  the  reducing  agent,  carbon,  ezceHent  reeulta  are 
obtained,  the  decompoeition  of  the  carbonate  being  ea»y  and  the  product  of  bftryta 
abundant  From  obeemng  the  odor  of  ammonia  whicli  was  at  times  devekiped 
duriug  their  experiments  upon  thift  method  of  preparing  baryta  the  authors  were 
led  to  the  important  discoveries  which  are  notioea  in  the  text— JU/Mrtoire  da  Chimin 
^ffUq.  June,  1860,  ii,  pp.  169, 17a 
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Ue  of  withfltanding  the  most  corrosive  agents ;  it  affords  a  material  for 
filtering  strong  acids,  and  the  like,  as  well  as  liquids  which  would  be 
decomposed  by  contact  with  the  organic  matter  of  ordinary  filters,  the 
excellence  of  which  cannot  be  too  highly  extolled. 

Besides  employing  it  for  removing  from  strong  nitric  acid  the  chlorid 
of  silver  which  is  precipitated  in  the  common  method  of  purifying  this 
acid  by  means  of  nitrate  of  silver,  (as  has  recently  been  advised  in  the 
Berlin  polytechnisehet  Intelliyenz-JBlait,  No.  4,  p.  30);  BoettjO^er  affirms 
that,  he  has  for  several  years  past,  found  it  of  special  use  in  filtering  off 
the  slimy  precipitate,  containing  selenium,  which  is  gradually  deposited, 
when  fuming  sulphuric  acid  is  mixed  with  a  little  water ;  in  separating 
crystallized  cnromic  acid  from  the  sulphuric  acid  of  the  mother  liquor ; 
and  in  filtering  concentrated  solutions  of  permanganate  of  potash,  in  order 
to  separate  suspended  peroxyd  of  manganese.  He  has  even  found  the 
gun-cotton  well  suited  for  filtering  concentrated  alkaline  lyes,  aqua-regia, 
and  concentrated  solutions  of  chlorid  of  zine,  not  to  allude  to  many  other 
instances.  In  using  the  cotton  a  small  bit  of  it  is  pushed  loosely,  like  a 
stopper,  into  the  throat  of  a  funnel. 

The  materials  which  have  heretofore  been  used  for  similar  purposes, 
yiz. :  garnets,  asbestos,  powdered  glass,  <l^c.,  are  very  much  inferior,  as 
filters,  to  the  loose,  fibrous  gun-cotton. — From  polytechnisckes  NotizUatt^ 
1860,  No.  7 ;  in  Dingler's  j9o/y<.  Journal,  civ,  463. 

6.  Preservation  of  FUth  ;  by  Ykrdbil. — Having  been  separated  from 
the  bones,  and,  as  far  as  possible,  from  fat,  the  flesh  is  cut  into  slices  from 
one  to  five  centimetres,  (one  centimetre  =0*3937  inch,)  in  thickness;  the 
slices  being  cut  as  nearly  as  possible  across  the  grain  of  the  flesh.  These 
are  now  laid  upon  hurdles  of  basket-work,  which  are  subsequently  placed 
in  a  chamber.  As  soon  as  a  sufficient  number  of  the  trays  have  been  in- 
troduced into  the  chamber,  it  is  closed,  and  steam  under  a  pressure  of 
three  or  four  atmospheres,  consequently  of  136°  to  146°  C.  [=276°  to 
293°  F.]  is  admitted  through  several  openings. 

The  chamber,  which  may  be  of  lead  or  iron,  must  not  be  absolutely 
tight,  a  small  outlet  for  the  steam  being  necessary,  in  order  that  the  pres- 
sure may  not  become  too  great 

After  from  six  to  ten  or  fifteen  minutes,  according  to  the  kind  of  flesh 
and  the  thickness  of  the  slices,  the  steam  is  shut  off,  this  part  of  the  pro- 
cess being  finished. 

The  flesh  is  now  very  nearly  in  the  condition  of  boiled  meat,  but  has 
retained  all  of  its  ingredients,  the  albumen  having  been  coagulated :  its 
taste  recalling  that  of  roasted  meat  It  presents  a  wrinkled  appearance, 
18  of  a  gray  color,  and  may  be  readily  divided. 

Being  removed  from  the  steam  chamber  the  flesh  is  now  placed  upon 
trays,  or  hung  upon  hooks,  in  another  chamber  which  is  warmed,  but  in 
which  the  temperature  is  never  allowed  to  exceed  40°  or  60°  C.  [=104° 
to  1 22  F:].  The  drying  process  is  completed  in  the  course  of  eight  or 
twelve  hours. 

Packed  in  tight  casks  or  in  tin  boxes,  so  that  it  may  be  protected  from 
the  action  of  moisture,  and  from  insects,  the  flesh  thus  prepared  may  be 
preserved  for  any  length  of  time  which  may  be  desirable.  It  is  never* 
theless  well  to  place  a  layer  of  salt  in  the  casks,  in  order  that  it  shall 
absorb  any  moisture  which  the  flesh  may  have  retiuned    Before  using 
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this  meat  it  roust  be  soaked  for  an  hour  or  two  in  warm  water  in  which 
it  softens  and  regains  its  original  condition.  When  boiled  with  water 
it  affords  an  excellent  soup,  and  passes  into  a  condition,  in  which  it 
cannot  be  distinguished  from  fresh  meat — ^Froni  Le  Ginie  Induetriel; 
in  BokvtqktCq  polytechnisches  Notizhlati^  I860,  xv,  71. 

7.  Magnesium  as  a  Source  of  Light — Prof.  A.  Schmitt  calls  attention 
to  the  practicability  of  employing  metallic  magnesium  for  purposes  of 
illumination,  as  had  already  been  suggested  by  Bunsen.  From  the  re- 
searches of  the  last  named  chemist,  it  is  known  that  when  magnesium  is 
ignited  it  readily  takes  fire  and  burns  with  an  exceedingly  brilliant  fiaroeu 
The  intensity  of  the  light  thus  produced,  as  determined  by  Bunsen  and 
Roscoe  in  one  of  their  photo-chemical  researches  {Pogg.  Annalen^  cviii, 
261,  et  seq,)  is  only  some  526  times  less  than  that  of  the  sun.  Compared 
with  an  ordinary  candle,  it  appeared  that  a  wire  of  magnesium  0*297 
millimetre  [1  mm.  =0*0394  inch]  in  diameter,  produced  as  much  light 
in  burning  as  74  stearine  candles,  five  to  the  pound.  In  order  to  support 
this  light  during  one  minute,  a  piece  of  wire  0'987  metres  long,  weighing 
0-1204  gram  [I  grm.  =15*4325  grains],  was  required. 

Only  72*2  grams  of  magnesium,  therefore,  would  be  needed,  in  order 
to  maintain  during  ten  hours  an  amount  of  light  equal  to  that  of  74 
stearine  candles,  consuming  about  10*000  grams  of  stearine. 

According  to  Bunsen,  magnesium  wire  is  readily  obtained,  by  forcibly 
pressing  the  metal  through  a  hot  steel  die  by  means  of  a  steel  piston. 
Bunsen *s  arrangement  for  burning  the  wire  was  made,  by  connecting 
spools  of  it  with  rollers  moved  by  clock-work  so  that  the  wire  should  be 
unrolled  like  the  ribbon  of  paper  in  Mor«e's  telegraph,  the  end  of  the 
wire  thus  gradually  pushed  forward,  passed  into  the  fiame  of  an  ordinary 
alcohol  lamp,  where  it  took  fire. 

It  is  evident  that  a  magnesium  lamp  of  this  sort  must  be  much  simpler 
and  more  compendious  than  any  of  the  existing  arrangements  of  the  elec- 
trical, or  of  Drummond*8  light;  for  light-houses,  <fec. :  where  an  intensely 
brilliant  illumination  is  required  it  can  hardly  fail  to  rival  either  of  these. 
Where  an  extraordinary  amount  of  light  is  needed,  it  could  readily  bo 
produced  by  burning  large  wire«,  or  several  thin  ones  at  the  s^ime  time. 
Another  important  consideration  is  the  fact  ^hat  the  spools  of  wire,  as 
well  as  the  clock-work  and  spirit  lamp,  are  easily  transportable. 

It  is  not,  however,  to  the  intensity  alone  of  the  magnesium  flame  that 
these  lamps  owe  their  utility,  for  the  photochemical,  (t.  «.,  photographi- 
cal)  effect  of  the  light  is  also  very  great.  According  to  Bun.sen,  the  pho- 
tochemical power  of  the  sun  being  only  36*6  times  greater  than  that  of 
the  magnesium  fiame.  The  latter  must  therefore  be  useful  in  photograph- 
ing by  night  or  in  any  dark  or  subterranean  locality  ;  the  evenne^  and 
remarkable  tranquillity  of  the  flame,  especially  commending  it  for  this 
purpose. 

The  present  high  price  of  magnesium,  it  is  true,  must  prevent  any  ex- 
tended use  of  it  for  technical  purposes.  For  example,  Lenoir  of  Vienna 
charges  3  Florins,  [1  Fl.  z=51  cts.]  for  a  gram  of  it,  hence  the  cost  pc*r 
minute  of  the  light  just  described,  would  be  36  Neukreutzer,  [1  ktr.= 
about  f  of  a  ct.,]  and  the  cost  during  ten  hours,  would  amount  fo  216 
Florins,  while  the  ten  kilogrammes  of  stearine  could  be  procureil  for  less 
than  14  Florins.    But  even  at  this  price,  it  could  still  be  used  by  phi>to- 
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graphera,  since  it  would  only  be  required  for  exceedingly  short  intervals 
of  time,  and  all  unnecessary  consumption  of  the  wire  might  be  prevented 
by  stopping  the  clock-work. — From  Stamm's  Illustr,  Zeitsehri/l,  1859, 
p.  832  ;  in  polytechnuehes  Notizhlatt,  1860,  xv,  66. 

8.  Method  of  employing  carbonic  acid  in  connection  with  the  hypochlo- 
rite of  lime  U9ed  for  bleaching  paper-etock. — ^An  apparatus  dev.sed  by 
FiRMiN  DiDOT  and  Barrubl  of  Paris,  for  introducing  carbonic  acid,  pre- 
pared by  burning  charcoal,  into  the  solution  of  hypochlorite  of  lime, 
(bleaching  salt,)  while  the  latter  is  in  contact  with  the  fibre  whjch  is  to 
be  bleached,  is  described  in  the  Nov.,  (1859,)  No.  of  BarreswiPs  Reper- 
toire de  ChimiCy  Appliqu6e,  vol.  i,  p.  457. 

The  carbonic  acid  on  being  introduced  into  the  solution  of  bleaching 
salt,  unites  with  the  lime,  thus  setting  free  hypochlorous  acid,  the  decolo- 
rizing action  of  which  is  infinitely  more  energetic  when  it  is  at  liberty 
than  when  in  combination  with  a  base. 

This  process,  says  Barreswil,  is  of  extreme  simplicity,  and  one  is  at  a 
loss  to  comprehend  why  it  had  not  been  sooner  invented,  in  view  of  the 
fact  that  each  and  all  of  its  phases  have  been  so  long  and  so  well  known. 

In  order  to  judge  of  the  practicability  of  the  new  process — in  so  far  as 
concerns  difference  of  price,  strength,  and  whiteness  of  the  paper,  and  the 
duration  o(  the  operations  in  the  two  systems,  (new  and  old,)  of  bleach- 
ing— comparative  experiments  were  instituted,  by  the  Messrs.  Firmin  Di- 
dot,  upon  carefully  a<^orted  rags.  The  cost  of  the  chemicals  and  labor, 
and  the  amount  of  time  required,  having  been  exactly  noted.  After 
bleaching,  the  pulp  was  converted  into  paper.  The  different  papers  were 
then  carefully  tested.  As  the  result  of  these  experiments,  it  appeared 
that  the  new  process  was  more  energetic  and  more  rapid  than  the  old 
method,  au  chhre,  ychlorure  f\  liquide,  [with  solution  of  bleaching  salt,] 
and  that  in  many  cases  it  is  also  eaually  energetic  with  the  process  in 
which  chlorine  gas  is  employed.  Over  the  latter  it  has  the  advantage  of 
not  destroying  to  so  great  an  extent,  the  fibre  of  the  pulp. 

Since  the  details  of  the  process,  which  for  that  matter  consists  merely 
of  arrangements  for  thoroughly  washing  and  cleansing  the  carbonic  acid 
employed — ^the  latter  being  then  introduced  into  the  bleaching  vats,  just 
as  if  it  were  steam,  through  coils  of  pipe  pieiced  with  holes,  which  are 
placed  at  the  bottom  of  the  vats,— cannot  well  be  explained  without  a 
diagram,  we  must  refer  the  reader  who  may  desire  these  to  the  original 
article,  in  which  the  apparatus  is  %ured.  f.  h.  s. 

9.  Kew  ^^ fusible  metaV^ — Dr.  B.  Wood  of  Nashville,  Tenn.,  has  se- 
cured a  patent  (Weekly  Scientific  Artizan,  Cincinnati,  May  5th,  I860,)  for 
an  alloy  composed  of  cadmium,  tin,  lead  and  bismuth,  which  fuses  at  a 
temperature  between  150°  and  160**  F.  The  constituents  of  this  funble 
metal  may  be  varied  according  to  the  other  desired  qualities  of  the  alloy — 
viz:  cadmium  one  to  two  parts;  bismuth  seven  to  eight  parts;  tin  two 
parts ;  lead  four  parts.  It  is  recommended  as  being  especially  adapted  for 
all  light  castings  requiring  a  more  fusible  material  than  Resets  or  Newton's 
"  fusible  metal,"  it  having  the  advantage  of  fusing  at  more  than  40*  F. 
lower  temperature  than  these  alloys,  and  owing  to  this  property  may 
replace  many  castings  heretofore  made  only  with  amalgams.  Its  fusing 
point  may  be  lowered  to  any  extent  by  the  addition  of  mercury,  which 
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may  be  employed  within  certain  limits  without  materially  impairing  the 
tenacity  of  the  metal.  In  a  letter  to  the  Editors,  dated  NasDville,  Jane 
9th,  1860,  Dr.  Wood  says: — 

*'  One  point  in  particular  that  strikes  me  a»  being  worthy  of  note  is  the 
remarkable  decree  in  which  Cadmium  possesses  the  property  of  promo> 
ting  fusibility  m  these  combinations.  The  alloy  of  one  to  two  parts  cad- 
mium^ two  parts  lead,  and  four  parts  tin  is  considerably  more  fusible  than 
an  alloy  of  one  or  two  parts-  bismuth,  two  parts  lead  and  four  parts  tin ; 
and  when  the  lead  and  tin  are  in  larger  proportion  the  effect  is  still  more 
marked.  It  takes  less  cadmium  to  reduce  the  melting  point  a  certain 
number  of  degrees  than  it  requires  of  bismuth,  besides  that  the  former 
does  not  impair  the  tenacity  and  malleability  of  the  alloy,  bat  increases 
its  hardness  and  general  strength. 

Bismuth  has  always  held  a  pre-eminent  rank  among  metals  as  a  fluidi- 
fying agent  in  alloys.  Its  remarkable  property  of  ^promoting  fusibility* 
is  specially  noted  in  all  our  works  on  chemistry.  But  I  do  not  find  it  in- 
timated in  any  that  cadmium  ever  manifests  a  similar  property.  Tbefiust 
indeed  appears  to  have  been  wholly  overlooked — owing  perhaps  to  the 
circumstance  that  as  an  alloy  with  certain  metals  cadmium  does  not  pro- 
mote fusibility. 

Cadmium  promotes  the  fusibility  of  some  metals,  as  copper,«tin,  lead, 
bismuth,  while  it  does  not  promote  the  fusibility  of  others,  as  silver,  an- 
timony, mercury,  <!^c.,  (i.  e.,  does  not  lower  the  melting  point  beyond  the 
mean.)  Its  alloy  with  lead  and  tin  in  any  proportion  and  with  silver  and 
mercury,  within  a  certain  limit,  say  equal  parts  and  especially  of  two  parts 
silver  and  one  of  cadmium  or  two  parts  cadmium  and  one  mercury  are 
used,  are  tenaceous  and  malleable,  while  its  alloys  with  some  malleable 
metals,  (gold,  copper,  platinum,  <l^c.,)  and  probably  with  all  brittle  metals 
are  '  brittle.' 

I  notice  a  great  discrepancy  among  authors  as  to  the  melting  point  of 
this  metal.  It  is  usually  put  down  the  same  as  that  of  tin,  (442^  F.) 
Brande  {Bict,  of  Science  and  Arts,)  says  it  *'  fuses  and  volatalizes  at  a 
temperature  a  little  below  that  at  which  tin  melts.'  Daniell,  (according  to 
the  New  American  Cyclopedia,)  gives  its  melting  point  at  360^  F.,  while 
Ovennan  places  it  at  650^  and  gives  600^  as  the  temperatnre  at  which  it 
Tolatalizes. 

The  latter  is  doubtless  the  nearest  the  truth.  The  metal  requires  for  its 
fusion  a  temperature  too  high  for  measurement  by  the  mercurial  thermom- 
eter, but  from  relative  tests  with  other  metals  I  should  place  its  melting 
point  in  round  numbers  at  600°  F.  as  it  melts  and  congeals  nearly  synchro- 
nously with  lead,  the  melting  point  of  which  is  stated  by  different  authos- 
ties  as  594°,  600°,  and  612°  F.    It  volatalizes  at  a  somewhat  higher  heat 

I  draw  attention  to  these  facts  believing  that  the  metal  possesses  pro- 
perties valuable  to  Art  and  interesting  to  Science,  and  that  it  merits  more 
thorough  investigation  than  appears  to  have  been  bestowed  upon  it" 

[We  have  had  time  only  to  repeat  a  few  of  Dr.  Wood's  interesting  ex- 
periments in  regard  to  the  remarkable  influence  which  cadmium  exercises 
in  lowering  the  fusible  point  of  various  alloys.  The  alloy  made  by  fusing 
together  two  parts  of  cadmium,  two  parts  tin,  four  parts  lead  and  eight 
parts  bismuth  melts  at  a  temperature  varying  not  far  from  70°  C.  (158°  F.) 
It  may  appropriately  be  called  '*  Wood's  fusibU  metaL^^EDoJ] 
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II.  GEOLOGY. 

1.  Note  from  Dr.  Newberry,  in  reply  to  Mr.  Lesqcerbux,  (in  a  letter 
to  the  Editors). — I  see  by  the  note  from  Mr.  Lesquereux,  [contained  in 
this  Journal,  xxix,  435,]  that  my  letter  from  Santa  F^  was  unacceptable 
to  him.  This  both  surprises  and  grieves  me,  as  the  thought  that  he 
might  be  drawn  into  the  controversy  had  not  occurred  to  me ;  and 
I  am  sincerely  sorry  to  learn  that  one  with  whom  I  have  had  so  many 
years  of  friendly  intercourse  could  so  readily  misconstrue  both  the 
statements  and  the  spirit  of  my  letter.  Possibly  its  tone  may  have 
failed  to  reflect  the  great  respect  which  I  have  had  and  still  have  for 
Prof.  Ileer ;  and  to  others  than  Mr.  Lesqaereux  it  may  have  seemed  not 
altogether  courteous.  It  should  be  borne  in  mind,  however,  that  the 
discussion  in  reference  to  these  fossil  plants,  and  the  age  of  the  strata 
containing  them,  had  already  been  repeatedly  brought  before  the  pub- 
lic ;  and  that  in  this  discussion  the  tone  of  the  associate  of  Prof.  Heer 
had  been  marked  by  a  degree  of  arrogance  diflBcnlt  to  bear  patiently. 
Prof.  Heer  had  called  them  Miocene — an  error  which  with  the  imper- 
fect material  in  his  hands  was  natural  enough ;  and  one  which  should 
detract  nothing  from  his  high  reputation — but  by  the  testimony  of  sev- 
eral observers  they  had  been  proved  Cretaceous,  Ignoring  their  testi- 
mony, however,  and  adhering  to  his  former  opinion,  a  poition  of  hia 
letter  to  Mr.  Lesquereux  was  written  to  perpetuate  what  I  knew  to  be  a 
mistake.  It  also  did  me,  as  I  conceive,  manifest  injustice.  That  letter 
reached  me  when  I  had  been  for  months  in  exile,  and  where  I  was  sur- 
rounded by  proofs  of  the  truth  of  the  position  I  had  before  taken — circum- 
stances favorable  to  the  development  of  a  little  honest  indignation.  In 
the  freshness  of  that  feeling  my  reply  was  written,  and  I  am  willing  to 
admit,  if  others  think  so,  that  it  was  not  sufficiently  respectful. 

So  much  for  the  manner  of  my  letter.  In  regard  to  its  statements  of 
fsLCt  I  fear  I  shall  be  unable  to  make  any  such  concession.  On  the  con- 
trary, my  regard  for  truth  requires  that  I  should  repeat  each  and  all  of 
them. 

(I.)  Prof.  H.  considered  the  plants  in  question  Miocene.  There  is 
not  the  shadow  of  a  doubt  that  they  are  Lower  Cretaceous. 

(2.)  Prof.  H.  states  that  '^  except  Credneria  and  EttingshauBenia  all  the 
genera  enumerated  (in  my  list)  are  represented  in  the  Tertiary  and  not  in 
the  Cretaceous"  It  will  be  observed  that  he  does  not  say  they  are  char- 
actervttic  of  the  Tertiary,  or  **  of  the  Tertiary,"  as  Mr.  Lesquereux 
quotes  him — but  distinctly  affirms  that  they  are  not  represented  in  the 
Cretaceous"  Hence  there  is  no  propriety  in  the  remarks  of  Mr.  Les- 
quereux on  this  point ;  and  the  error  in  the  statement  of  Prof.  Heer 
snown  by  reference  to  Stichler's  paper,  before  quoted,  remains  unex- 
plained. If  that  error  was  not  accidental,  it  was  designed.  If  acci- 
dental, &A  I  cannot  for  a  moment  doubt,  the  offensive  clause  of  my  let- 
ter is  no  more  than  just.  If  designed,  stronger  language  would  be  ad- 
missible. The  appeal  to  "authority"  has  been  nearly  exhausted  in  this 
discussion,  and  the  time  has  passed  when  pei*sonal  influence  could  make 
errors  pass  for  truths.     Prof.  Heer  is  a  man  of  estimable  character,  of 
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great  learning  and  of  world-wide  reputation,  and,  I  am  snre,  would  be 
one  of  the  last  to  ask  us  to  believe  a  scientific  statement  simply  because 
be  had  made  it. 

(3.)  In  my  letter  I  made  no  supposition  in  reference  to  tbe  Tertiary 
flora  of  Kentucky,  Tennessee  or  Mississippi.  I  merely  stated  some 
facts  in  reference  to  the  Miocence  flora  of  tbe  country  borderiug  tbe 
Upper  Missouri,  1000  miles  distant  from  tbe  nearest  of  these  States.  I 
also  distinctly  said  that  the  absence  of  tropical  plants  from  tbe  collec- 
tions made  there,  was  only  negative  evidence.  They  may  be  found  in 
that  region  to-morrow,  but  at  the  time  of  writing  that  letter  they  bad 
not  been  found,  and  all  the  material  in  my  hands  indicates,  as  I  then 
said,  a  Tertiary  climate  warmer  than  the  present,  but  still  temperate. 

(4.)  I  was  also  fully  aware  that  marine  Tertiary  deposits  extend  up 
the  Mississippi  even  higher  than  stated  by  Mr.  Lesquereux.  I  ex- 
cluded them  from  "  the  Central  portion  of  the  continent ;"  by  this  mean- 
ing, as  I  then  explained,  the  region  between  tbe  Mississippi  and  tbe 
Sierra  Nevada.  Here,  too,  the  evidence  is  negative,  but  now  stands  just 
as  I  represented  it 

(5.)  Mr,  Lesquereux  says :  "  I  cannot  admit,  as  Dr.  Newberry  appears 
to  do,  that  the  fossil  flora  of  tbe  American  Cretaceous,  ought  to  be 
closely  related  to  the  European."  My  only  reference  to  this  qneation 
will  be  found  on  page  216  (Journal,  March,  1860),  where  I  say — '*  We 
may  find  hereafter,  m  other  parts  of  the  continent  than  those  in  wbicb 
I  have  examined  the  Cretaceous  strata,  fossils  which  shall  assimilate  our 
flora  of  that  period  more  closely  to  that  of  Europe,  but,  so  far  as  at 
present  known,  our  plants  of  this  age  present  an  ensemble  quite  dif- 
ferent." 

(6.)  The  statement  made  by  Mr.  Lesquereux  that  "  the  age  of  tbe 
strata  from  which  American  fossil  plants  have  been  taken  is  mostly  un- 
certain,** is  manifestly  incorrect  At  least  nine-tenths  of  tbe  species 
enumerated  are  from  the  Carboniferous  and  Devonian  rocks,  whose 
place  in  the  geological  series  is  certainly  well  ascertained.  Of  thoae 
collected  and  not  yet  catalogued,  perhaps  an  equal  proportion  have 
been  obtained  from  the  Cretaceous  and  Miocene  strata,  of  wbicb  the 
places  in  the  series  have  been  as  accurately  determined,  by  the  mollus- 
cous fossils  which  they  contain. 

(7.)  It  is  true  that  in  America  fossil  botany  has  had  but  few  devotees, 
and  doubtless  all  of  them  have  at  times  keenly  felt  the  want  of  more 
books  and  specimens  bearing  on  their  subjects  of  study.  Still,  I  believe 
everything  that  has  been  published  in  reference  to  fossil  plants  is  ac- 
cessible to  the  American  student  within  the  limits  of  his  own  country. 
At  the  same  time  it  is  also  true  that  a  satisfactory  comparison  between 
the  extinct  florsB  of  Europe  and  America  can  only  be  made  by  means 
of  full  collections  of  well-marked  specimens^  many  more  than  we  yet 
possess. 

Mr.  Lesquereux  is  aware,  as  is  every  one  who  has  given  the  subject 
any  attention,  that  our  knowledge  of  the  florae  of  the  different  geologi- 
cal formations  has  been  limited,  not  so  much  by  the  want  of  learning 
and  aciitcness  in  the  cultivators  of  fossil  botany,  as  by  the  small  number 
and  imperfect  preservation  of  the  fossil  plants  collected.    It  could  hardly 
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be  otherwise,  then,  than  that  in  the  whole  New  World  material  should 
be  discovered  which  should  throw  new  light  on  the  ancient  vegetation 
of  the  globe.  The  idea  that  no  American  can  be  qualified  to  make  good 
use  of  such  material,  is  another  instance  of  the  arrogance  to  which  I 
have  before  alluded,  and  to  which  it  would  be  unmanly  tamely  to 
submit. 

Ill,     BOTANT  AND  ZOOLOGT. 

1.  Geological  and  Natural  History  Survey  of  North  Carolina.  Part 
III.  Botany;  containing  a  Catalogue  of  the  Plants  of  the  State,  with 
Descriptions  and  History  of  the  Trees,  Shrubs,  and  Vines.  By  Rev.  M.  A. 
Curtis,  D.D.  Raleigh,  1860  :  the  First  part  only,  the  Woody  Plants  of 
North  Carolina,  pp.  128,  8vo. — We  have  turned  over  the  pages  of  this 
popular  exposition  with  much  interest,  and  gleaned  some  valuable  infor^ 
mation.  **  Botanists  will  of  course  find  fault  with  it,"  says  the  author, 
who  we  well  know  could  write  scientifically  and  profoundly  enough,  if  he 
80  pleased,  but  who  has  here  come  down  to  the  level  of  his  most  unlearn- 
ed readers,  discoursed  separately  of  trees,  shrubs,  and  vines,  and  classi- 
fied these  in  a  fashion  which  might  well  shock  the  susceptibilities  of  a 
stickler  for  technical  nomenclature  and  natural  system  in  botany.  Now, 
we  are  not  shocked  at  all ;  indeed  we  quite  enjoy  a  glimpse  of  Flora  en 
deshabille  and  slip-shod,  and  are  well  aware  how  much  easier  it  is,  and 
how  much  better  in  such  cases,  to  fit  your  book  to  its  proper  readers  than 
to  fit  the  readers  to  it.  The  fault  we  should  find  is  not  with  the  plan  of 
this  Report,  but  with  the  quantity.  We  could  wish  for  more  of  it,  for  a 
volume  as  large  at  least  as  Mr.  Emerson's  Report  on  the  Trees  and  Shrubs 
of  Massachusetts.  We  quite  like  to  see  the  popular  names  put  foren[K>st, 
but  would  suggest  that  the  botanist  who  does  tnis  should  lead  as  well  as 
follow  the  indigenous  nomenclature,  so  far  as  to  correct  absurd  or  incon- 
gruous local  names,  and  introduce  right  or  fitting  ones  as  far  as  practica- 
ble. For  instance  FtV^tV*  Bower  is  not  a  proper  name  for  Wistaria  fru- 
teseens,  and  is  rightly  applied  to  Clematis  Virginiana  over  the  leaf.  (We 
venture  to  add,  in  passing,  C  Vioma  to  the  list,  having  gathered  it  in 
Ashe  County.)  And,  although  the  people  along  shore  call  Baccharis  by 
the  name  of  the  English  annual  weed.  Groundsel,  it  were  better  to  write 
it  Ghroundsel'tree.  Yellow  wood  is  the  name  of  Cladrastis,  rather  than 
of  Symplocos,  which  the  Carolinians  call  Horse-Sugar.  Dr.  Curtis  can 
coin  a  name  upon  occasion  ;  for  surely  nobody  in  Carolina  knows  Men- 
ziisia  glcilmlaris  as  False  Heath,  nor  has  it  any  scientific  claim  to  this  ap- 
pellation. While  in  critical  mood  we  may  express  a  strong  dissent  from 
the  proposition  that  Rhododendron  punctatum  is  too  inferior  to  the  other 
two  species  ^  to  attract  or  deserve  much  attention.'*  With  us,  it  is  sur- 
passingly beautiful  in  cultivation,  none  the  less  so  because  its  habit  is  so 
different,  having  light  and  pendent  branches,  when  well  grown  forming 
broad  and  thick  masses,  and  loaded  with  its  handsome  rose-colored  blos- 
soms. While  Leucothoe  Catesbcei  is  called  *^a  very  pretty  shrub,"  the  far 
handsomer  Andromeda  floribunda,  so  much  prized  by  our  nurserymen, 
gets  no  commendation.  Magnolia  Fraseri  may  not  only  be  *' cultivated  in 
Sie  open  air  near  Philadelphia,"  but  is  perfectly  hardy  near  Boston,  and 
the  earliest  to  blossom ;  but  we  never  noticed  the  fragrance  <^  the  fiow- 
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era.  On  the  other  hand,  as  it  »  native  as  far  south  as  Florida,  it  might 
thrive  in  plantations  any  where  in  North  Carolina.  The  flowers  of  If. 
cordata  are  described  as  if  larger  than  those  of  Jlf.  Fraseri^  instead  of 
the  contrary  ;  we  could  hardly  say  much  for  their  beauty,  except  in  com- 
parison with  those  of  the  common  Cucumber-tree,  Prunu$  Virffiniana 
IS  omitted ;  yet  surely  it  is  not  wauting  in  North  Carolina.  And  it  is  al- 
most an  excess  of  conscientiousness  to  leave  out  CWros^u,  the  handsom- 
est tree  of  the  country,  all  things  considered,  when  it  is  known  to  grow 
only  a  few  rods  over  the  Tennessee  line. 

On  the  other  hand,  we  are  disposed  to  doubt  if  the  genuine  WkiU 
Spruce,  (Abm  alba,)  occurs  in  North  Carolina.  At  length  we  know  thb 
tree,  but  only  in  Canada  and  parts  adjacent.  It  is  more,  instead  of  less 
northern  in  its  range  than  A.  nigra.  But  since  President  Wheeler  has 
pretty  nearly  determined  the  existence  of  A,  Fraseri  on  the  Green  Moun- 
tains in  Vermont,  we  could  not  deny  that  A,  alba  grows  with  the  latter 
on  the  high  mountains  of  North  Carolina.  We  make  our  little  criticisms 
freely, — as  we  know  the  excellent  author  would  wish, — ^for  we  think  it 
likely  that  this  part  of  the  Report  will  pass  to  a  second  edition, — when 
we  hope  it  will  be  largely  augmented.  a.  g. 

2.  Thwaites,  Enumeratio  Plantarum  ZeylanicoB,  Parts  I.  II.  8vo,  ppi 
160.  1858-1859. — A  complete  enumeration  of  the  known  plants  of  Cey- 
lon, with  characters  of  new  or  little  known  genera  and  species,  and  nu- 
merous descriptions  and  critical  remarks,  the  synonymy,  d^c.,  elaborated 
by  Dr.  Hooker.  These  two  published  parts  extend  from  Banuncuiacea 
to  CompositoB  ;  so  that  a  good-sizeil  volume  will  complete  the  work,  and 
constitute  an  important  adjunct  to  the  great  Indian  Flora.  a.  o. 

S.  Walperx,  Annales  Botanices  Systematica^  continued  by  Dr.  C.  Mui,- 
LER,  Berol. — Five  parts  of  the  fifth  volume  are  published,  extending  to 
page  800,  and  to  the  order  ConifercB,  a.  o. 

4.  Bueck,  Index  ad  De  Cand,  Prodromum,  etc.  Pars  IIL  Hamburg, 
1 859.  pp.  506. — This  useful  Index  to  De  Candulle^s  Prodromus  is  here 
continued  from  the  second  part  of  the  seventh  to  the  thirteenth  volume. 
As  we  may  expect  that  at  no  distant  period  the  Prodromus  will  be  termi- 
nated, as  announced,  we  ti*ust  that  the  next  Index  will  combine  the  whole 
into  one  continuous  alphabetical  list   *  a.  o. 

5.  Synopsis  Methodica  Lickenum  omnium  hucusque  cognitorum^  pro- 
missa  introductions  lingua  Oallica  tractdta^  scripsit  William  Ntlasdkr. 
Fasciculus  II,  Pai-isiis  ex  typis  L.  Martinet  via  dicta  Mignon,  2, 18G0.  8vo. 
pp.  141-480. — We  are  glad  to  welcome  another  portion  of  the  important 
work  of  Dr.  Nylander,  which  is  indispensable  to  every  Botanical  library. 
Beginning  with  the  Caliciei,  the  present  part  embraces  the  Bieomycei,  tlie 
Ckidonict^  the  Usneei,  and  the  Parmeliei,  ending  with  the  genus  Physcia. 
The  higher  tribes  of  Lichens  are  by  no  means  the  least  difficulty  and  no- 
thing in  the  part  before  us  is  more  acceptable  than  the  author's  elabora- 
tion of  the  genus  Sticta  ; — disposed  by  him  in  Sticta^  Siictina,  and  J?fca- 
solia.  The  last  general  synopsis  of  Lichens,  that  of  Acharius,  was  pub- 
lished nearly  fifty  years  ago,  and  the  vast  amount  of  valuable  matter,  scat- 
tered in  many  publications,  which  has  since  been  accumulating,  has  long 
needed  to  be  brought  together  in  one  worL  This  Dr.  Nylander  propo- 
ses to  accomplish,  adding  also  the  results  of  his  investigation  of  all  the 
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most  important  colleetions ;  and  dispoeing  the  whole  in  a  sTstem,  which, 
while  it  aims  to  retain  all  that  was  most  valuable  in  the  ola,  gives  us,  as 
it  should,  the  whole  light  of  modern  (microscopical)  science  upon  both 
old  and  new.  We  have  only  room  to  add  here  that  "  Usnea  iacunosay 
Willd,,^^  is  a  name  found  only  in  Willdenow's  herbarium,  and  was  antici- 
pated in  print  by  27.  cavernosa^  published  by  the  present  writer,  in  the 
appendix  to  Agassiz^s  tour  to  Lake  Superior.  Messrs.  Westerraann  and 
Company  of  New  York,  will  receive  subscriptions  to  the  synopsis,  which 
is  put  at  a  moderate  price  for  so  handsome  a  book.  k.  t. 

6.  Reports  of  Explorations  and  Surveys  to  ascertain  the  most  practi- 
cable and  economical  route  for  a  Railroad  from  the  Mississippi  River  to 
the  Pacific  Ocean,  made  under  the  direction  of  the  Secretary  of  War,  in 
1853-6,  Ac,  vol.  X.  Washington,  1859.— FISHES;  by  Charlrb  Girard, 
M.D.    Washington,  D.  C,  1868. 

Of  recent  contributions  to  our  knowledge  of  special  Faunas,  none  have 
been  of  greater  importance  or  interest  than  the  report  on  the  Fishes  of 
Western  North  America.  In  this  volume.  Dr.  Girard  has  incorporated 
almost  everything  known  to  the  date  of  publication  concerning  the  Ich- 
thyology of  our  Pacific  possessions. 

In  the  introductory  remarks,  (which  with  some  variations,  are  duplica- 
ted) a  general  view  is  given  of  the  Piscine  Fauna  of  Western  North 
America.  The  families  which  are  richest  in  genera  and  species,  and 
which  are  most  characteristic  of  the  Californian  Faama  especially,  are 
those  of  the  Cataphracti,  the  Blennoids,  the  Embiotocoids,  and  the  I'leu- 
ronectoids.  Of  all  these  families,  many  new  genera,  previously  indicated 
in  the  ^  Proceedings  of  the  Academy  of  Natural  Science  of  Philadelphia," 
are  described  and  illustrated. 

The  classification  of  the  late  Johannes  Muller  is  adopted,  and  the 
orders,  suborders  and  families  of  which  representatives  are  described,  are 
all  characterized ;  the  genus  Amblodon^  however,  is  retained  in  the  family 
of  Sciaenoids ;  this  should  in  strict  accordance  with  the  principles  of  that 
classification,  be  transferred  to  the  order  of  Pharyngoguathi.  Agassiz  has 
demonstrated  the  union  of  the  lower  pharyngeal  bones,  the  only  character 
on  which  the  order  depends.  Dr.  Girard  does  not  appear  to  have  noticed 
this  discovery  as  he  has  not  adverted  to  it  in  the  generic  diagnosis  of 
Amblodon, 

Of  the  family  of  Percoids,  representatives  of  only  one  genus  are  yet 
known  as  inhabitants  of  the  Pacinc  coast.  This  genus  has  ^en  described 
as  new  under  the  name  of  ParcUabrax,  and  includes  two  species,  both  of 
which  had  been  first  referred  to  Labrax  in  the  Proceedings  of  the  Acad- 
emy.   It  is  here  placed  in  the  vicinity  of  Serranus, 

Many  fresh  water  Percoids  are  described,  belonging  to  the  genera 
IHopliies  Raf.,  Pomoxis  Raf.,  Ambloplites  Raf.,  Calliurus  Raf.,  Bryttus 
Yal.,  Pomotis  Raf.,  Labrax  Guv.,  and  Stizostedion  Raf.  The  species  de- 
scribed have  been  collected  in  many  distant  places  west  of  the  Mississippi 
river,  but  one  species  (Ambloplites  interrupttis)  having  been  obtained  in 
California. 

The  name  of  Dioplites  has  been  substituted  for  Grystes  of  Cnvier.  It 
would  by  many  have  been  deemed  more  proper  to  have  applied  Rafin- 
etqtie'a  generic  name  of  Lepomis.    Rafinesque  in  his  *'  Ichthyologia  Ohi- 
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ensia  **  ha»  characterized  the  genus  Lepomit  and  divided  it  into  two  sub- 
genera, Aplitea  and  DhpliUs,  giving  at  the  same  time,  to  each  of  the 
specieSftbe  generic  name  of  LeponUs — Apliies  and  Dioplitet  having  been 
separated  in  consequence  of  an  error  of  observation,  and  not  ditfering 
from  each  other,  cannot  be  retained — Lepomis  must  be  therefore  used,  as 
It  should  have  been  for  one  of  the  genera  or  subgenera,  if  both  had  been 
established  on  true  principles.  DiopliUi  is  restricted  hj  Dr.  Qirard  to  the 
species  without  teeth  on  the  tongue. 

The  Cuvieran  section  of  ^  Percoids  a  Joues  cuuirass^''  is  retained  as  a 
"  tribe  ^  under  the  name  of  Cataphracti,  and  is  divided  into  three  fami- 
lies, HeteroUpidcB,  Cotiidc^  ScorpamidcB,  Perhaps  the  families  so  indica* 
ted  are  valid,  but  the  characters  given  to  them  are  vague  and  will  require 
revision  after  a  comparative  study  of  the  foreign  genera. 

The  family  called  Heterolepidae  had  been  previously  named  by  Swain- 
son  ChiiidaB,  and  that  name  should  have  been  retained,  as  well  on  account 
of  its  priority,  as  its  consonance  with  the  terminology  of  the  other 
families. 

Id  the  family  of  Cottoids,  the  species  are  distributed  into  ten  genera,  all 
of  which  appear  to  be  founded  on  good  characters,  but  the  names  of  some 
of  which  are  objectionable. 

Among  the  8almonoids,  the  three  genera  of  Valenciennes,  Salmo^  Fa- 
rio  and  Salar  are  accepted,  but  we  notice  that  Dr.  Girard  has  named 
all  the  new  apeciesi  he  describes  as  belonging  to  those  genera,  Sal  mo — 
*^  Grd,  Jf 55."  in  the  synonymical  lists  of  the  species. 

In  the  family  of  Clupeoids,  the  modifications  of  Valenciennes  hare  not 
been  adopted,  and  the  genus  Hyodon  is  interposed  between  MeUtta  Val. 
and  EngraulU. 

The  genus  Anarrhichtkys  of  Ayres  is  adopted;  its  only  species  is  called 
Anarrhichthys  felis  Girard.  To  this  name  we  desire  to  draw  the  atten- 
tion of  our  readers,  as  an  important  question  of  nomenclature  is  involved. 
In  the  ^^Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia" for  1864,  Dr.  Girard  mentions  a  fish  which  he  calls  Anarrhioaa 
felis,  and  observes  that  two  large  specimens  were  received  in  such  a  preca- 
rious state  of  preservation  that  there  was  no  probability  of  keeping  them, 
and  that  having  mislaid  the  notes,  no  diagnom  could  he  given. 

Subsequently,  Mr.  Ayres,  in  the  Proceedings  of  the  Californian  Acade- 
my, gave  a  full  description  of  a  species  which  he  referred  to  a  new  genos 
and  called  Anarrhichthys  ocellatu*,  which  was  chiefly  distinguished  from 
Anarrhicas  by  its  anguilliform  body,  and  the  union  of  the  dorsal,  caudal, 
and  anal  fins.  This  is  the  species  that  Dr.  Girard  has  claimed  as  hia  own 
Anarrhicas  felis. 

To  this  reference  we  would  remark  that  as  Anarrhicas  has  by  all 
moplern  naturalists,  been  restricted  to  such  species  as  had  the  dorsal  and 
anal  fins  separated  from  the  caudal,  we  would  infer  that  any  species 
placed  without  comment  in  the  genus  would  have  those  characters.  Dr. 
Girard^s  name  of  Anarrhicas  felis  was  not  only  without  any  description 
whatever  and  therefore  not  established,  but  a  stetement  by  implication 
was  made  that  the  species  possessed  the  stout  body  and  fins  of  Anarrhicas^ 
and  was  consequently  in  direct  opposition  to  the  characters  of  Anarrhick' 
thys  ocellaius.  Such  being  the  case.  Dr.  Girard*s  name  cannot  be  adopted, 
and  that  of  Ayres  must  be  retamed. 
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The  fomily  of  Golida  is  limited  to  the  species  vfith  the  ventral  fins 
united  in  the  manner  of  a  funnel  and  thus  excludes  the  EUotroids  as  well 
as  the  Cyclopteroids.  The  latter  are  very  properly  regarded  as  distinct, 
but  the  propriety  of  excluding  the  fornier  from  the  Gobioids  is  more 
doubtful. 

The  genus  Oobius  is  limited  to  the  species  with  cycloid  scales.  The 
name  cannot  be  retained  for  such  species,  as  the  genuti  had  by  several 
naturalists  been  previously  restricted  to  species  with  pectinated  scales. 
Mr.  Gill  has  framed  for  the  two  species  thus  referred  to  GobiiUj  a  genus 
which  he  has  called  Lepidogobiut, 

We  find  that  in  the  family  of  Cyclopteroids,  the  Gronovian  name  of 
Cyclogaster  is  substituted  for  the  Artedian  name  of  Liparii.  Liparis  has 
been  almost  universally  accepted  by  naturalists,  and  being  the  prior  name, 
should  be  adopted.  No  description  is  given  by  Artedi  of  the  generic  or 
specific  characters  of  Liparis^  but  the  references  he  has  given  are  full  and 
ample,  enabling  us  without  doubt  to  ascertain  what  is  meant. 

In  the  Proceedings  of  the  Academy  of  Natural  Sciences,  Dr.  Girard 
bas  described  a  genus  under  the  name  of  ffomalopomus  which  he  has 
referred  to  the  Trachinoids.  This  is  now  referred  to  the  Gadoids,  and  a 
doubt  is  even  expressed  whether  it  is  distinct  from  Merlangus  or  Merlu' 
cius.  It  does  not  appear  to  differ  from  the  latter  genus.  The  cause  of 
the  former  erroneous  reference  is  attributed  to  the  broken  tips  of  the 
rays  of  the  specimen  on  which  the  species  was  founded. 

The  family  of  Embiotocoids  is  rich  in  generic  forms,  nine  being  de- 
scribed and  illustrated,  and  references  being  made  to  the  descriptions  by 
Dr.  Gibbons  of  five  others  which  Dr.  Girard  was  unable  to  identify  with 
his.  Some  of  the  species  described  as  new  by  Dr.  Girard  will  probably  be 
found  to  have  been  previously  indicated  by  Gibbons. 

In  the  remarks  on  the  family,  no  mention  is  made  of  the  presence  of 
the  two  rows  of  lamellae  which  are  present  on  each  of  the  branchial, 
arches,  and  which  was  especially  noticed  by  Prof  Agassiz.  This  character 
bas  been  regarded  as  having  considerable  importance  by  many  ichthyolo- 
gists and  being  one  of  the  best  distinctive  ones  of  the  £eimily,  the  fourth 
branchial  arch  of  the  Labroids  having  but  one  row  of  lamellffi. 

Dr.  Girard  claims  ^Hhat  the  real  knowledge  of  the  remarkable  peculi- 
arities concerning  Pome  of  their  habits  was  obtained  in  the  spring  of 
1852,  by  Dr.  Thomas  H.  Webb,  while  attached  to  the  United  States  and 
Mexican  Boundary  Commission.^' 

The  genera  described  and  illustrated  are  Emhiotoea  Ag.  with  seven 
species,  Damalichthys  Girard,  Fhanerodan  Grd.,  Abeona  Grd.,  Rhacochi" 
Ins  Ag.,  Ifysterocarpus  Gibbon,  Hbleonoius  Ag.,  each  with  one  species, 
JEnnichtkys  Grd.,  and  Amphistichtis  Ag.,  each  with  two  species. 

These  genera  are  chiefly  characterized  by  the  comparative  size  of  the 
head ;  the  character  of  the  lips,  and  the  attachment  or  non-attachment  of 
the  lower  one  by  a  frsBnum  to  the  jaw,  the  comparative  protractiiity  of 
the  premaxillaries ;  the  number  of  rows  of  teeth  on  the  jaws,  and  the  out- 
line of  the  dorsal  fin. 

Dr.  Girard  has  given  some  information  on  the  embryology  of  the 
Embiotocoids,  which  will  prove  of  general  interest  He  denies  the  pres- 
ence of  any  resemblance  between  their  gestation  and  that  of  the  manu- 
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pial  mammals.  Want  of  space  forbids  us  to  make  extracts  from  the 
recorded  observations,  and  we  must  remain  satisfied  with  referring  to  the 
t«xt  and  plates  of  the  report. 

Of  the  Cyprinoids,  numerous  genera  and  species  are  described  from 
almost  every  portion  of  the  west.  Tlie  family  is  divided  into  the  trib^ 
of  1.  Cyprini  with  teoth  of  the  molar  kind,  of  the  grinding  type, 
2.  Catasiomi,  with  pectiniform  teeth;  3.  ChondroBtomi,  in  American 
species  of  which  there  are  no  barbels,  and  the  teeth  are  of  "  the  grinding 
type  and  cul triform  kind  ;"  4.  Pognichihyi^  in  which  barbels  are  present, 
the  snout  is  prominent,  and  the  pharyngeal  teeth  are  more  or  less  hookeJ ; 
and  5.  Albumi,  which  diifer  from  the  Pogonickthyi  by  the  absence  of 
barbels. 

The  author  has  devoted  much  time  and  research  to  these  groups,  and 
all  of  the  genera  may  be  good,  but  some  of  them  appear.to  be  distin- 
guished on  quite  slight  grounds,  and  many  of  the  species  are  small  and 
perhaps  the  young  of  others.  But  on  this  question  we  will  not  veoturo 
to  disagree  with  Dr.  Girard. 

Most  of  the  new  genera  have  received  Indian  names,  and  although  not 
cacophonous,  some  of  those  names  appear  strange  to  ears  that  have  been 
mostly  accustomed  to  Latin  and  Greek  derivatives. 

In  Dionda^  a  genus  of  Cyprinoids,  Dr.  Girard  has  named  two  species 
collected  by  Capi.  John  Pope,  Dionda  episcopa  and  i).  Papalis. 

The  genus  ^  Argyreus  Heckel"  is  synonymous  with  Rhinichthys  of- 
Agassiz.     It  is  not  probable  that  Dr.  Girard  will  be  sustained  by  Ichthy- 
ologists in  this  application  of  Heckers  name.     An  extract  from  the  re- 
marks of  the  learned  Doctor  himself  on  the  nomenclature  of  the  genus 
will  show  the  history  of  the  name  Argyreus, 

*^  Heckel  includes  in  this  genus  two  species  which  are  gcnerically  dis- 
distinct  Cyprinus  atronasus  Mitch.,  and  Cypr.  9iihripinnu8  Mus.  Par.  MS. 
J3ut  Cyprinus  rubripinnis  is  identical  with  Leueiscvs  comutus;  and  since 
LeuciscuB  comutus  is  to  enter  the  genus  Plargyrtis  of  Rafinesque,  Cypri- 
nus atronasus  remains  as  the  type  of  the  genus  Argyreus  which  again  b 
identical  with  Rhinichthys,  It  must  be  recollected,  however,  that  the 
teeth  figured  by  Heckel  under  the  name  of  Argyreus  ruhripinnis  are  those 
of  Plargyrus  comutus,^ 

The  diagnosis  and  illustration  of  Argyreus  having  been  by  Heckel 
founded  on  "  Cyprinus  rubripinnis^  and  not  answering  to  (7.  aironoMui^ 
the  former  species  in  the  type  of  the  genus,  and  if  Kafinesque's  name 
Plargyrus  is  adopted,  HeckePs  name  must  be  treated  as  a  synonyme, 
Heckel  would  scarcely  have  referred  a  species  of  Rhinichthys  to  the  same 
genus  as  C  rubripinni^  if  he  had  known  the  pharyngeal  teeth,  and  hf 
could  only  have  done  so  from  an  ignorance  of  the  species.  Because  a  spe- 
cies on  which  a  genus  is  establish^  belongs  to  a  previously  named  genua, 
it  by  no  means  follows  that  the  generic  name  has  to  be  used  for  another 
species  of  the  genus,  when  it  proves  to  be  distinct  from  the  type. 

If  the  above  views  are  correct,  Rhinichthys  will  have  to  be  retained  for 
the  genus  called  by  Girard  Argyreus,  and  the  two  species  described  by 
him  in  his  report  must  be  called  Rhinichthys  dulcis  and  R,  nubilus. 

The  Lepidostei  have  been  separated  apparently  on  good  grounds  into 
three  groups  distinguished  by  the  comparative  length  and  breadth  of  the 
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snout,  and  the  proBenoe  of  one  or  two  rows  of  teeth  in  the  upper  jaw. 
Por  two  of  these  grotipe,  Rafinesque's  names  of  Cylindroateus  and  Atrac* 
tosteus  have  been  adopted,  although  to  Dr«  Girard,  the  credit  of  first 
giving  them  valid  characters  is  due. 

In  the  Plagiostomes,  we  have  some  interesting  additions.  A  second 
species  of  Triakis  {T.  semifasciatus  Grd.)  is  described.  Probably  this  is 
the  species  noticed  as  Triakis  calif omica  in  the  list  of  Chondropterjgii  of 
the  British  Museum,  but  as  this  name  is  unaccompanied  by  a  description, 
Girard's  name  must  of  course  be  retained.  A  new  species  of  Meterodon- 
ius  is  described  which  is  called  Cestraeion  francisci  Grd.  But  the  name 
Heterodontus  of  Blainville  must  be  retained  for  the  Cuvieran  Cestraeion- 
ieSj  and  the  species  must  be  consequently  called  Heterodontus  francisci. 
The  NotorkynchtLS  maculatus  of  Ayres  is  referred  to  the  genus  Heptanr 
ehus,  Raf. 

Among  the  Rays,  a  second  species  of  Muller  and  Henle's  genus  Urap^ 
tera  is  made  known. 

Among  the  Cydostomi  we  perceive  that  Dr.  Girard  has  not  only 
retained  the  genus  AmmoeosteSy  but  he  has  even  separated  from  it  a  new 
genus  which  he  has  called  Scolecosoma,  The  researches  of  A.  Muller  have 
demonstrated  that  the  Ammocostes  are  only  the  young  of  Petromizontoids^ 
and  there  is  no  reason  to  doubt  his  accuracy.  Dr.  Girard  must  have 
been  acquainted  with  these  researches,  and  it  would  therefore  have  been 
more  advisable  not  to  have  added  to  the  number  of  names,  until  it  was 
certain,  as  may  possibly  be  the  case,  that  there  are  fishes  of  the  AmmO' 
cestoid  ty^  which  are  adult. 

We  have  now  concluded,  and  although  we  think  that  there  is  cause  to 
dissent  from  the  author  in  many  cases,  we  most  cheerfully  bear  witness  to 
to  the  general  ability  with  which  the  work  has  been  performed,  and  to 
the  very  great  advance  in  our  knowledge  of  the  Fauna  of  our  Pacific 
possessions. 

To  the  Smithsonian  Institution,  we  are  indebted  for  the  accumulation 
of  the  materials  which  have  been  used  in  the  elaboration  of  the  report. 
Although  published  by  the  liberality  of  the  General  Government,  it  is 
one  of  the  valuable  "  contributions  to  knowledge "  which  we  owe  to  the 
fostering  care  of  that  Institution.  t.  o. 

IV.    ASTRONOMY  AND  METEOROLOGY. 

Solar  Eclipse  of  July  18, 1860. — From  the  numerous  accounts  which 
have  reached  us  of  the  observations  made  upon  this  Eclipse  we  place 
the  following  before  our  readers.*^ 

1.  Notice  of  the  AstroTiomical  Expedition  to  Cape  Chvdkigh  (or  Chid-^ 
ley\  Labrador  J  (in  a  letter  to  one  of  the  Editors). — Dear  Sir: — ^The 
American  Astronomical  Expedition  despatched  to  the  coast  of  Labrador 
for  the  purpose  of  observing  the  total  solar  eclipse  of  July  l7th,  (astr. 
time),  1860,  sailed  from  the  Navy  Yard  at  Brooklyn  on  the  morning  of 
the  28th  of  June  last.  The  expedition  had  been  organized  by  the  accom- 
plished and  energetic  Superintendent  of  the  U.  S.  Coast  Survey,  under 

*  For  LeYerriei^B  account  of  the  French  Expedition,  see  Postscript,  p.  309. 
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authority  of  joint  resolutions  of  Congress  passed  at  the  late  session : 
and  consisted  of  the  following  gentlemen,  viz :  Prof.  Stephen  Alexander, 
of  the  College  of  New  Jersey,  Prest  F.  A.  P.  Barnard,  of  the  Univer- 
.  sity  of  Mississippi,  Lieut.  E.  D.  Ashe,  R.  N.,  director  of  the  Quebec 
Observatory,  Pro£  C.  S.  Venable,  of  the  College  of  S.  Carolina,  and 
Prof.  A.  W.  Smith,  of  the  U.  S.  Naval  Academy  at  Annapolis.  Wiih 
these  were  associated  the  Commander  of  the  Coast  Survey  steamer  £i6by 
conveying  the  expedition,  Lt  Alexander  Murray,  TJ/S.  N.  Messrs. 
P.  C.  Duchochois,  of  New  York,  and  J.  P.  Thompson,  of  the  Coast 
Survey  service,  accompanied  the  corps  for  the  purpose  of  taking  photo- 
graphic impressions  of  the  eclipse ;  and  Mr.  W.  A.  Henry,  of  Washing- 
ton City,  attended  as  assistant  to  the  chief  of  the  corps. 

In  addition  to  the  purely  astronomical  objects  of  the  expedition,  ad- 
vantage was  taken  of  the  opportunity  it  presented,  to  secure  determina- 
tions of  the  important  magnetic  elements  at  the  observing  station,  as 
well  as  meteorological  and  other  observations  continued  throughout  the 
entire  period  of  absence.  The  thermometrical  and  barometrical  ob- 
servations were  kept  up  hourly  from  the  time  of  sailing  until  the  morn- 
ing of  the  day  on  which  the  Bibb  entered  the  harbor  of  Newport.  On 
the  day  of  the  eclipse  the  intervals  were  reduced  to  a  half  hour.  Fre- 
quent record  was  made  of  the  surfjAce  and  deep  sea  temperature  of  the 
water. 

The  magnetic  observations  were  placed  under  the  charge  of  Messrs. 
Edward  Goodfellow  and  Samuel  Walker,  of  the  Coast  Survey.  The  me- 
teorological, under  that  of  Prof.  Yenable,  of  the  astronomical  corps,  as- 
sisted by  Oscar  M.  Lieber,  Esq.,  of  South  Carolina.  Mr.  Lieb^  also 
undertook  such  observations  of  the  geology  of  the  coast  as  the  oppor- 
tunities afforded  would  permit 

The  history  of  the  expedition  and  its  results  have  been  communicated 
by  Prof,  Alexander,  the  chief  of  the  corps,  to  the  Supt.  of  the  Coast 
Survey,  and  will  probably  be,  at  a  suitable  time,  presented  to  the  public 
in  full.  The  present  memorandum  is  furnished  by  request,  and  wiUi 
the  permission  of  the  Superintendent,  with  the  view  of  presenting  in 
concise  form  the  facts  of  most  immediate  interest  to  the  scientific  public. 

The  track  of  the  central  eclipse  left  the  eastern  coast  of  Labrador  in 
lat.  59^  51^.  On  the  evening  of  the  13th  July,  the  expedition  had 
reached  this  parallel ;  and  was,  for  several  hours,  engaged  in  the  endea- 
vor to  penetrate  the  seemingly  unbroken  and  gloomily  frowning  barrier 
of  precipitous  cliffs  which  marked  this  rock-bound  shore.  The  naviga- 
tion at  tnis  point  was  of  the  most  hazardous  character.  It  was  neces- 
sary to  feel  every  foot  of  progress  with  the  lead,  and  the  successive 
soundings,  which  gave  everywhere,  a  rocky  bottom,  showed  the  most 
singular  and  sudden  variations  of  depth.  One  cast,  for  instance,  would 
give  ten  fathoms,  the  next,  no  bottom  with  nineteen,  and  the  next  again, 
seven  or  eight  fathoms.  On  every  hand  were  seen  rocky  islets,  rocks 
nearly  submerged,  or  reefs  and  breakers. 

llirough  such  a  sea,  for  five  or  six  hours,  from  six  o'clock  till  nearly 
12  at  night,  the  Bibb  was  engaged  in  cautiously  seeking  out  for  her- 
self a  harbor  of  refuge ;  and  just  about  at  the  moment  when  the  sun 
was  passing  his  lower  culmination,  though  a  bright  twilight  still  filled 
the  atmosphere,  she  dropped  her  anchor  in  the  inlet  which  divides  Au- 
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lezavick  Island  from  the  main  land  of  Labrador.  This  was  the  point 
-which  had  been  previously  assumed  to  be  fittest  for  the  purposes  of  the 
expedition ;  but  so  imperfect  and  even  erroneous  had  all  the  charts  of 
the  coast  been  found  to  be,  that  even  the  existence  of  the  island  was  re- 
garded as  doubtful ;  and  the  identity  of  the  inlet  was  not  folly  recog- 
nized until  further  celestial  observation  and  some  hydrographic  explora- 
tion and  survey  had  established  it. 

During  Saturday,  July  14,  a  location  was  fixed  on  for  the  encamp- 
ment, and  some  progress  was  made  in  the  shore  arrangements.  The 
harbor,  once  entered,  proved  to  be  commodious  and  secure ;  and  it  was 
found  practicable  to  moor  the  Bibb  so  near  to  the  land  as  to  enable  a 
portion  of  the  party  to  sleep  on  board  of  her,  and  thus  to  avoid  some 
of  the  discomforts  of  camp  life,  which,  in  a  region  so  bleak  and  dismal, 
are  by  no  means  trifling.  Others,  including  the  meteorologists,  the 
magnetic  observers,  and  the  members  of  the  astronomical  corps  in 
charge  of  the  transit  instrument,  were  compelled  to  make  a  larger  sac- 
rifice of  their  ease.  What  that  amounted  to  may  be  appreciated,  when 
it  is  mentioned  that  several  of  the  tents  were  blown  down  almost 
immediately  after  their  erection ;  and  that  a  wind  as  disagreeable  for  its 
piercing  chilliness  as  for  its  force  prevailed  with  little  intermission  during 
the  entire  stay  of  the  expedition,  amounting  to  eleven  days.  The  tents 
when  reerected,  were  secured,  or  anchored,  by  piling  rocks  upon  the 
margin  of  the  canvass. 

The  exact  latitude  of  the  observing  station  was  a  few  seconds  short 
of  59°  48';  the  longitude,  by  chronometer,  4^  16™  63"  west  from 
Greenwich. 

Hardly  had  the  landing  been  effected  when  there  commenced  a  storm 
of  wind  and  rain  which  rendered  any  attempt  to  use  the  transit  instru- 
ment impossible  for  two  or  three  days.  Even  up  to  the  Tuesday  night 
preceding  the  eclipse,  the  clouds  had  been  so  persistent  as  almost  wholly 
to  prevent  the  observation  of  the  stars.  On  that  evening  the  sunset 
seemed  to  hold  out  better  promise  for  the  coming  night  and  the  ensu- 
ing day.  But  on  Wednesday  morning  the  prospect  for  the  day  was 
more  than  doubtful.  Fleecy  cumulus  clouds  made  their  appearance  in 
numbers  constantly  increasing ;  and  at  the  moment  when  the  eclipse 
began,  the  sky  was  more  than  half  covered.  The  sun  was,  however,  to- 
tally unobscured  at  the  beginning  and  for  a  large  portion  of  the  time 
during  the  progress  of  the  eclipse.  Clouds  were,  however,  continually 
drifting  over  it,  concealing  it  for  brief  intervals  entirely  from  view.  At 
the  very  close,  the  alternations  of  sun  and  shade  were  so  rapid,  that  it 
became  a  question  of  doubt  whether  the  final  contact  would  be  secured, 
and  a  flutter  of  excitement  prevailed  throughout  the  observing  corps : 
but  the  last  four  or  five  seconds  presented  the  sun's  eastern  limb  entirely 
unobscured ;  and  the  desired  point  was  satisfactorily  gained. 

Just  previously  to  the  time  of  the  sun's  total  immersion,  a  thin  veil 
of  cloud  intervened  between  it  and  the  observers,  not  dense  enough  to 
intercept  the  direct  rays  of  the  luminary,  but  too  dense  to  allow  the 
corona  surrounding  the  dark  moon  during  total  obscuration  to  be  visi- 
ble. Lt  Ashe  was  fbrtunkte  enough,  however,  to  catch  one  point  of 
brightness  and  to  fix  its  position  in  this  corona ;  and  this  may  serve  a 
useful  purpose  hereafter,  in  corroborating  observations  elsewhere  made, 
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under  more  favorable  circumstances,  in  regard  to  -the  featores  of  this 
beautiful  and  rare  phenomenon.  The  bright  point  observed  by  Lt  Ashe 
was  white  and  not  ruddy.  The  expedition  are  unhappily  unable  to  bear 
any  testimony  in  regard  to  the  roseate  clouds  which  have  been  so  often 
seen  during  total  eclipses'upon  the  moon's  border.  This  has  been  a 
subject  of  great  regret,  the  more  so  because  the  corona  which  was  lost 
to  the  astronomical  party,  was  not  lost  to  such  of  the  ship's  company 
as  remained  on  board  of  the  Bibb.  From  the  description  given  of  it 
by  these,  the  chief  of  the  corps  has  prepared  a  drawing,  in  which  there 
appear  four  principal  radiant  beams  extending  outward  beyond  the  gai- 
eral  limit  of  the  coronal  luminosity,  in  positions  sufBciently  well  fixed 
to  admit  of  comparison  with  observations  made  elsewhere.  But  as  this 
class  of  observers  were  not  furnished  with  instruments,  they  gave  no 
testimony  as  to  the  positions,  or  even  as  to  the  presence  of  rosy  clouds. 

The  whole  astronomical  corps  observed  the  breaking  up  of  the  last 
line  of  solar  light  lingering  before  total  obscuration,  into  the  fragments 
commonly  called  ^*  Baily's  Beads,"  from  Francis  Baily,  President  of  the 
Royal  Astronomical  Society,  by  whom  they  were  described  in  the  Mem. 
Astr.  Soc.  for  1837,  as  observed  by  hun  in  the  annular  eclipse  of  1836. 
These  fragments  were  very  evanescent,  and  were  not  preceded  by  those 
longer  dark  filaments  or  ligaments  noticed  by  Mr.  Baily  on  the  san^ 
occasion,  and  more  or  less  perfectly  by  others  since.  At  the  emergence 
of  the  sun,  the  beads  were  not  noticed,  owing  probably  to  the  Teil  of 
clouds.  Only  two  of  the  observers  attempted,  in  fiict,  to  fix  the  exact 
second  of  emergence. 

The  darkness  which  prevailed  during  total  obscuration  was  not  as  re- 
markable as  had  been  anticipated  by  most  of  the  observers.  The  pres- 
ent writer,  for  instance,  found  no  difficulty  in  making  pencil  notes  at 
this  time,  or  in  reading  lines  written  in  pencil  iu  other  parts  of  his  note 
book.  It  was  not  necessary  to  bring  the  book  nearer  to  the  eye  than 
usual. 

The  pallor  or  ghastly  appearance  which  has  been  remarked  at  aach 
pioments  in  the  human  countenance  by  former  observers,  did  not  strike 
the  members  of  this  party,  though  it  was  looked  for. 

There  was  something  indeed  about  the  character  of  the  gloom  which 
was  unusual  and  impressive,  but  it  scarcely  effected  the  tints  of  objects 
or  rendered  the  face  of  nature  very  different  from  what  it  appears  during 
early  twilight.  Clouds  covered  at  the  time  almost  nine-tenths  of  the 
heavens ;  and  in  the  intervals  of  the  clouds  the  blue  of  the  sky  was  in- 
tensely deep  and  dark.  On  one  side  only  was  the  horizon  unobscured. 
This  was  on  the  north  where  the  harbor  opened  out  to  the  sea ;  and  in 
this  direction  a  beautiful  rose  and  orange  flush  presented  itself. 

It  would  be  easy  to  extend  this  notice  to  much  larger  dimensions,  if 
space  in  the  present  number  of  the  Journal  was  available. 

The  instruments  employed  in  the  astronomical  observations,  were  a 
thirty-inch  transit  by  Fitz,  a  fifty-one  inch  Fraunhofer  achromatic  be- 
longing to  Princeton  College,  a  forty-two  inch  by  the  same  maker  be« 
longing  to  Columbia  College,  one  of  similar  dimensions  belonging  to 
Lt.  Ashe,  a  thirty-inch  equatorial  belonging  to  the  Naval  Academy  at 
j^nnapolis,  a  three  foot  lut  and  azimuth,  belonging  to  the  Collie  of 
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South  Carolina,  and  a  mammoth  comet-seeker,  of  7^  inches  aperture, 
by  Fitz.  An  equatorial  belon^ng  to  Mr.  Rutherford  of  New  York  city, 
a  gentleman  well  known  for  his  (usinterested  zeal  and  efficient  labors  in 
the  cause  of  astronomical  advancement,  served  the  photographers  of  the 
expedition  to  fix  from  time  to  time  the  successive  phases  of  the  eclipse. 
Another  comet-seeker  was  fitted  up  for  the  purpose  of  furnishing  an  image 
of  the  sun  upon  a  white  ground  m  a  darkened  chamber. 

Fifteen  auroras  were  observed  during  the  absence  of  the  expedition. 
In  nearly  every  instance  a  corona  was  repeatedly  formed,  though  many 
of  the  auroral  clouds  were  exceedingly  filmy  and  thin. 

Atmospheric  electricity  was  almost  or  absolutely  nil  during  the  en- 
tire stay  of  the  expedition  at  the  observing  station.  The  passing  of  the 
shadow  seemed  to  produce  no  change  in  uiis  respect. 

The  diurnal  magnetic  variation  was  very  large,  varying  from  two  to 
five  degrees.  Ihiring  the  eclipse  the  needle  was  more  quiet  than  before 
or  after.  The  surface  temperature  of  the  sea  was  very  low  from  the 
Straits  of  Belle  Isle  northward..  It  was  frequently  down  to  38°  or  39°. 
Bat  the  lowest  surface  temperature  at  any  time  observed,  was  in  the 
Straits  themselves,  on  the  return  passage;  when  the  thermometer 
marked,  in  the  surface  water,  32°. 

In  the  harbor  at  the  observing  station,  ice  formed  in  the  shoals  near 
the  beach  on  the  13th  of  July.  On  Sunday,  July  22,  there  occurred  a 
storm  of  snow  and  sleet,  which  covered  the  deck  of  the  steamer,  and 
wrapped  the  whole  surrounding  country  so  fkr  as  visible,  in  a  mantle  of 
white.  On  the  return  passage,  this  snow  was  observed  still  enveloping 
the  mountains  £ur  down  the  coast 

Scarcely  any  quarter  of  the  world  presents,  perhaps,  more  difficult  or 
dangerous  navigation  than  the  coast  of  Labrador.  The  islands,  islets, 
submerged  rocks  and  reefs  are  absolutely  innumerable,  and  icebergs 
swarm  where  these  more  fixed  dangers  are  wanting.  The  month  of 
July  was  pronounced  by  the  hardy  mariners  engaged  in  the  Labrador 
fisheries,  to  have  been  one  of  the  most  tempestuous  ever  known  in  those 
seas,  and  most  prolific  of  disaster  to  their  fishing  vessels.  It  will  there- 
fore occasion  no  surprise  to  state  that  the  Bibb  has  been  repeatedly  in 
positions  of  hazard,  requiring  all  the  resources  of  her  officers  to  meet 
successfully.  The  members  of  the  corps  cannot  but  feel  that  the  hand 
of  a  protecting  Providence  has  been  more  than  once  distinctly  visible 
in  preserving  them  amid  dangers,  and  delivering  them  from  situations, 
to  which  they  can  hardly  look  back  with  tranquulity.  f.  a.  p.  b. 

2.  Extract  of  a  letter  from  the  Superintendent  of  the  Coast  Survey  to 
the  Editors  in  relation  to  observations  made  on  the  Western  coast  of  the 
United  States^  for  the  Coast  Survey,  by  Lieut.  J.  M.  Gilliss,  U.  S.  N. — 
Lieut  Gilliss  arrived  at  the  station  selected  by  him  for  observing  the 
eclipse,  and  which  is  near  Steilacoom,  Washington  Territory,  on  the  9th 
of  July.  Here  he  encamped  and  made  his  preparations  for  observations 
of  time,  latitude,  etc  These  are  not  yet  definitely  worked  up  and  hence 
I  do  not  give  the  position  of  the  station  or  the  times  of  the  different  phe- 
nomena in  detail  at  present  The  following  particulars  from  Lieut 
Gilliss's  report  will  be  found  of  inteiiBBt  in  anticipation  of  the  time  and 
longitude  resuIU : 


Digitized  by 


Google 


286  Scientific  Intelligence, 

**  For  the  first  time  after  our  arrival  at  the  station,  the  sun  rose  clear  on 
the  morniDg  of  the  I7th,  nor  was  there  at  any  time  during  that  daj 
more  than  two-tenths  of  the  sky  ohecnred  by  clouds.  Yet,  although  the 
evening  was  absolutely  cloudless,  and  the  staiii  were  shining  with  remark* 
able  lustre  after  midnight,  so  ficlde  had  been  the  climate  during  the  pre- 
ceding three  weeks,  that  when  we  closed  the  tent,  three  hours  bef<M«  the 
eclipse  would  begin,  I  had  no  confidence  that  the  next  morning  would  be 
favorable  for  observation. 

By  3^  A.  M.  we  were  up  and  had  removed  the  meteorological  instni- 
ments  from  camp  to  the  knoll.  At  that  time  it  was  sufficiently  light  to 
write  without  artificial  aid.  Mt  Rainier  was  distinctly  visible  and  sharp- 
ly cut  against  the  southeastern  sky.  Beyond  it  and  towards  the  point 
at  which  the  sun  would  rise,  there  was  a  stratum  of  vapor  whose  upper 
line  was  slightly  inclined  from  mid  height  of  Rainier  towards  the  north- 
ern horizon.  At  that  time  the  barometer  stood  at  29*698 ;  att  thermom- 
eter 44°-5,  the  temp,  of  the  air  46°"2,  and  there  was  only  a  very  slight  air 
from  the  southward.  At  (0^  1 7™,  sid.  chron.)  the  mist  stri»  became  dense 
to  the  N.  and  K,  and  were  more  evidently  in  rays  divei^ng  from  the  point 
of  sunrise  to  an  elevation  of  some  25°.  The  air  was  so  cool  and  so  loiaded 
with  moisture  that  although  the  telescope  had  been  out  all  night  the  ob- 
ject glasses  were  densely  covered  with  dew  immediately  after  the  caps 
were  removed.  By  (0*>  30»)  a  part  of  the  vapor  in  the  N.  and  E.  had 
condensed  into  little  cumuli  beyond  the  Cascade  range  each  more  light 
and  feathery  with  distance  from  diverging  point,  though  none  of  thb  se- 
ries extended  as  far  as  Mt  Rainier,  and  it  was  only  towards  the  north 
that  a  dense  volume  of  vapor  could  be  seen  coming  in  towards  the  lower 
lands  bordering  on  Puget's  Sound.  Two  minutes  later  and  the  edges  of 
the  little  flocculi  were  tipped  with  pink  and  golden  hues  increasing  in 
brilliancy  of  color  as  the  sun  approached  the  horizon. 

The  eclipse  had  far  advanced  when  the  first  cusp  appeared  above  th« 
horizon  at  (0^  39°^  38").  It  was  seen  through  a  red  screen  glass  and  was 
sharp  and  without  tremor.  Indeed  the  atmosphere  was  so  still  that  the 
rise  of  the  second  cusp  over  the  distant  ground  line  at  (0*»  40n>  58»)  was 
observed  almost  with  the  precision  of  a  transit  of  a  limb  over  the  wires 
of  a  telescope.  But  it  was  at  once  perceived  that  there  was  great  dis- 
turbance of  the  lune,  the  lower  half  being  flattened  by  the  unequal  re* 
fraction. 

At  this  time  I  was  again  obliged  to  wipe  the  heavy  drops  of  dew 
from  the  object  glass  of  the  telescope,  and  whilst  so  doing  my  attention 
was  directed  to  the  vapor  near  us.  The  whole  northeastern  portion  of 
the  prairie  had  apparently  been  converted  into  a  placid  lake  with  here 
and  there  a  knoll  projecting  through  and  forming  a  minature  isle,  the 
illusion  being  enhanced  by  rapidly  diminishing  intensity  of  the  light 
At  (0*^  54"^)  distant  objects  could  not  be  recognized  more  distinctly  than 
during  midsummer  twilight  at  8J-  p.  m. 

At  (0^  55°^)  the  southern  cusp  had  become  ronnded  off  and  rugged  as 
though  the  moon's  edge  was  serrated.  But  had  such  been  the  case  this  por- 
tion of  the  lune  would  have  broken  into  beads  of  light  before  the  total 
obscuration  took  place,  and  that  did  not  occur,  the  moon's  disc  equally 
and  uniformly  interposing  between  us  and  the  sun  until  the  last  glimmer 
of  light  disappeared. 
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I  had  turned  off  the  red  screen  half  a  minute  before  and  was  surprised 
to  behold  quite  dislinctlj  the  following  segment  of  the  lunar  sphere. 
The  periphery  of  this  segment  was  more  than  100°.  Its  color  was  uni- 
formly shaded  from  an  intense  black  at  the  centre  of  the  lunar  disc  to  a 
very  dark  grayish  purple  near  the  limb  of  the  sun.  It  was  still  traceable 
during  twenty  seconds  after  the  last  glimmer  of  sunlight. 

At  the  moment  of  totality  beads  of  golden  and  ruby-colored  light 
flashed  almost  entirely  around  the  moon  not  constant  even  for  a  second 
at  one  point  but  fitfully  flashing  as  reflection  from  rippled  water,  and  as 
mutable  in  the  respective  places  of  the  colors.  This  bead-thread  could 
not  ha?e  extended  more  than  ten  seconds  beyond  the  lunar  disc.  It 
broke  up  suddenly  at  (1^  16°^  21*.2  sid.  chron.)  and  then  for  the  first 
time  protuberances  were  noted  beyond  the  following  limb  of  the  moon. 
The  position  of  its  largest  one  waa  75°  or  78°  W.,  and  in  the  form 
of  a  flattened  cone  or  f>yramid  of  cumulus  cloud  about  one  minute 
in  height  and  when  first  observed  perhaps  two  minutes  broad  at  base. 
The  cloud  was  not  a  uniform  mass  but  apparently  an  aggregation  of 
small  ones,  and  its  general  tint  was  a  rosy  pink  with  occasional  spots 
and  edges  of  yellowish  white  light  as  though  sunlight  shone  obliquely 
through  them.  Except  in  the  pink  color  it  greatly  resembled  the  pro- 
tuberance noted  during  the  total  eclipse  of  the  sun  observed  at  Olmos, 
Sept  7th,  1858.  As  Uie  moon  advanced  this  protuberance  was  probably 
broader  at  the  base  and  brighter  at  the  summit  while  ita  apparent  eleva- 
tion remained  the  same.  This  was  an  extremely  beautiful  sight,  and  I 
watched  it  closely,  giving  nearly  all  my  attention  to  it  during  15",  yet  at 
the  same  time  I  was  able  to  perceive  a  lesser  one  of  a  more  flattened  ap- 
pearance distant  10°  or  15°  towards  the  west,  and  s^eral  others  yet 
smaller  and  one  long  one  of  a  much  darker  color  at  different  points  of 
the  disc  Intently  occupied  with  the  great  protuberance,  the  corona  had 
not  been  recoffnized  up  to  this  instant  (0^  58™  10"),  interest  in  the  former 
causing  me  also  to  drop  the  beat  of  the  chronometer. 

It  was  then  so  dark  that  I  found  it  impossible  to  recognize  the  second^s 
dial  of  the  chronometer  (the  gold  one)  and  Mr.  James  Gilliss  was  called 
to  bring  his  lantern  and  read  the  time  at  which  I  should  indicate  the  sec- 
ond internal  contact  of  the  limbs.  Raising  my  face  from  the  box  on 
which  the  time  keeper  stood  to  the  telescope  a  most  extraordinary  scene 
was  apparent!  Over  the  moon^s  black  disc  colors  of  the  spectrum 
flashed  in  intersecting  circles  of  equal  diameter  with  that  body,  and  each 
apparently  revolving  towards  the  lunar  centre.  The  moving  colors  were 
not  visible  beyond  the  moon,  but  a  halo  of  virgin  white  light  encircled  it, 
which  was  quite  uniformly  traceable  more  than  a  semi-diameter  beyond 
the  black  outline.  This  corona  was  composed  of  radial  beams  or  stream- 
ers, having  slightly  darker  or  &inter  interstices  rather  than  a  disc  of  reg- 
ularly diminishing  or  suffusing  light ;  but  the  gorgeous  appearance  of 
the  spectrum  circles  with  their  incessantly  changing  bands  of  crimson, 
violet,  yellow,  Ksidi  green^  thoroughly  startled  me  from  the  equanimity 
with  which  the  preceding  phenomena  had  been  observed.  Nor  were  these 
colors  physiological  results  from  a  change  of  position  of  the  body,  or  of 
preceding  strain  of  sight  in  efforts  to  recognize  the  division  of  the  sec- 
ond's di^,  in  darkness,  and  subsequent  direction  of  the  eye  towards  the 


Digitized  by 


Google 


268  Astronomy  and  Meteorology. 

sunlight,  for  they  continued  visible  with  the  telescope  at  least  10^  longer. 
As  near  as  it  was  posible  to  estimate,  the  breadth  of  each  spectrum  circle 
was  about  two  minutes.  The  green  colors  were  not  darker  than  the  tint 
usually  called  pea  green,  and  were  on  the  edges  farthest  from  their  re- 
spective centres,  but  neither  of  the  lines  seemed  to  retain  a  definite  posi- 
tion, and  I  was  irresistibly  drawn  to  their  contemplation  to  the  neglect 
of  all  the  changes  that  might  have  been  taking  place  in  the  ptotuber^ 
ance  and  corona. 

They  vanished  with  the  first  appearance  of  sunlight  beyond  the  west- 
ern limb  of  the  moon,  their  sudden  obliteration  causing  me  to  utter  an 
exclamation  which  was  regarded  as  the  signal  for  noting  the  tim^  a 
datum  whose  importance  had  been  wholly  forgotten  in  the  fasciDatioa 
thus  caused.  I  cannot  liken  them  to  anything  so  nearly  as  to  the  image 
seen  in  the  kaleidoscope."* 

3.  Observations  made  during  the  Total  Eeltpse  of  l^th  July^  1860, 
on  the  summit  of  Mount  Saint-Miehelj  in  the  Desert  of  Falmcu^  Spain; 
by  A.  Secohi,  S.  J.  Communicated  to  the  French  Academy  of  Sciences. 
( Comptes  Bend,,  li,  p.  156,  July  30,  1860.) — ^The  place  where  I  observed 
the  eclipse  was  on  the  top  of  Mount  Saint-Michel,  in  the  desert  <^ 
Paimas,  at  the  same  point  chosen  by  Biot  and  Arago  for  their  triangnla- 
tion  operations,  and  at  a  height  of  726  metres  (r=2378  ft)  above  the  sea, 
conmianding  a  very  wide  horizon.  The  weather  was  magnificent  during 
the  whole  time  of  obscuration,  notwithstanding  we  were  tormented  with 
a  cruel  anxiety  up  to  a  few  moments  of  the  time  by  parasitic  clouds  form- 
ing continually  on  the  mountain  and  dissolving  only  when  at  some  dis- 
tance. But  they  happily  disappeared  just  before  the  critical  moment, 
and  the  sky  was  fine  tall  evening. 

I  was  accompanied  by  M.  de  Aguilar,  director  of  the  Madrid  Observ- 
atory, and  by  Mr.  Cepeda,  lawyer  from  Valencia,  a  distinguished  ama- 
teur. 

The  instruments  were  a  Fraunhofer  telescope  of  78  mm.  aperture 
(about  3*04  inches)  and  1™'20  (=47  J  in.)  focal  length,  with  powers  of 
60,  00,  and  130  diameters.  The  two  first  powers  save  the  entire  disc  of 
the  sun,  and  the  three  oculars  being  mounted  on  a  slide  could  be  changed 
with  the  greatest  rapidity.  The  micrometer  carried  a  system  of  six  spider 
lines,  wilJb  spaces  of  6'  (invisible  in  the  dark),  and  of  four  veiy  fine  pla- 
tinum wires  so  disposed  that  there  was  a  space  just  equal  to  one  lunar 
diameter  between  the  outer  wires — the  two  intermediate  wires  were 
slightly  inclined,  subtending  1'  30''  at  the  narrower,  and  2'  30"  at  the 
larger  angle ;  an  arrangement  designed  to  aid  in  obtaining  a  more  exact 
estimate  of  the  protuberances.  The  whole  micrometer  revolved  on  a 
transom,  with  a  plate  on  which  was  a  graduated  circle  and  a  sheet  of 
white  drawing  paper  upon  which  the  angular  position  was  marked  by 
touching  a  pencil,  carried  by  the  fixed  transom — thus  reserving  the 
reading  until  the  observations  were  concluded.  This  instrument  was 
mounted  equatorially,  was  very  stable,  and  had  been  adjusted  the  day 
before. 

*  Up  to  this  date,  Sept  7th,  the  party  sent  to  the  OamberlAnd  Houie^  BkitiA 
Colambia,  have  not  been  beard  from. — Ess. 
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Some  minutes  before  the  commencement  of  observations  I  verified 
the  position  of  the  telescope  and  the  commencement  was  marked  by  a 
Morse  telegraph,  kindly  procured  from  Madrid  by  M.  Aguilar,  provided 
with  a  pendulum  which  marked  the  seconds.  A  simple  mechanism 
marked  the  instant  of  observation.  Some  minutes  after  the  commence- 
ment I  sought  for  the  disc  of  the  moon  outside  of  the  sun  but  could 
not  make  it  out.  At  2^  19'>'  I  succeeded  in  seeing  very  clearly  through 
an  arc  of  about  10^  or  more,  but  some  time  after  the  moon  disappeared, 
and  after  that  it  could  be  observed  only  for  an  instant.  Is  this  due  to 
the  inequality  of  the  portions  of  the  solar  corona,  upon  which  the  disc 
of  the  moon  is  projected  ?  I  observed  with  certainty  that  not  only  the 
edge  of  the  solar  crescent  was  more  sharply  defined  upon  the  side  of 
the  concave  phase,  than  upon  its  own  proper  border,  but  also  that  the 
field  of  the  telescope  was  much  more  clear  upon  this  side  than  upon 
that  of  the  moon,  and  the  same  could  be  seen  in  projecting  the  solar 
im^e  on  white  paper. 

'fhe  cusps  remained  throughout  very  distinct,  and  the  solar  spots  were 
successively  eclipsed  without  any  distortion  as  viewed  with  a  magnifying 
power  of  90.  The  lunar  mountains  were  well  outlined  upon  the  solar 
ground,  and  indented  the  inner  border  of  the  limb.  After  the  centre 
of  the  sun  was  hidden  (and  even  a  little  more)  the  light  of  the  horizon 
diminished  suddenly  in  a  decided  and  unexpected  manner.  Surround- 
ing objects  did  not  however  noticably  change  color.  As  the  eclipse 
was  becoming  nearly  total,  I  took  away  all  the  fixed  colored  glasses, 
and  followed  the  sun  with  a  glass  held  in  the  hand.  This  was  an  excel- 
lent glass  of  neutral  tint  made  by  Lerebours,  a  graduated  light,  the 
lighter  shade  being  very  delicate.  The  slender  crescent  is  now  breaking 
into  many  parts  near  the  cusps  which  still  reipain  very  distinct,  and  the 
corona  begins  to  show  itself  even  with  the  dark  glass.  The  sun  reduced 
to  a  siniple  thread  disappeared  without  forming  (grains  des  chapelet) 
Bail/s  ieads.  Quickly  taking  away  the  colored  glass  I  was  surprised 
to  see  the  sun  yet  white  and  its  light  so  strong  that  it  hurt  my  eyes, 
but  its  splendor  visibly  diminishing  and  changing  to  a  purple  light, 
which  at  once  appeared  to  terminate  in  an  infinity  of  purple  points, 
which  were  as  soon  hidden,  and  then  two  great  red  protuberances  ap<- 
peared  near  the  point  of  occultation.  One  of  these  was  at  least  2'  30'' 
in  height)  and  as  large  at  the  base  as  2' ;  it  was  conical  in  form,  slightly 
tapering,  curved  at  the  top.  The  other  was  about  half  the  hei^t  of 
the  preceding,  extending  over  a  considerable  arc,  at  least  5^  upon  the 
solar  border.  Its  top  was  formed  like  very  minute  saw  teeth,  parallel 
to  the  border  of  the  moon.  I  looked  as  soon  as  possible  at  the  opposed 
margin  of  the  sun,  but  nothing  appeared.  Returning  to  the  first  mar- 
gin I  saw  that  the  protuberances  were  rapidly  hid.  During  the  whole 
time  the  corona  was  magnificent  but  most  brilliant  on  the  side  on  which 
the  eclipse  began.  Its  light  was  all  around  uniform  and  without  inter- 
ruption, of  a  beautiful  silver  white,  shading  ofif  gradually  from  the  mar- 
gin of  the  moon  to  the  distance  of  about  the  lunar  radius  or  less.  At 
tiiis  distance  there  began  to  be  many  interruptions;  lai^e  sheafs  of 
light  appeared,  those  of  the  upper  part  were  the  largest,  and  extended 
out  to  a  distance  equal  to  a  diameter  and  a  quarter  of  the  moon.    On 
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the  lower  part  I  saw  only  one  of  these  long  sheafs.  With  Arago's  po- 
lariscope,  already  directed  very  near  the  son,  I  ascertained  that  the  two 
images  were  not  of  eqaal  brUliancy,  and  that  the  corona  in  one  w» 
lengthened  in  one  direction,  and  in  the  other  in  a  direction  perpendioi- 
lar  to  the  first,  but  I  conld  only  give  some  seconds  to  their  examinatioB. 

Returning  to  the  telescope,  I  regarded  for  an  instant  the  impoong 
scene  which  was  then  displayed  in  all  its  majesty.  The  moon  p^ftctlj 
black  showed  itself  with  all  the  glory  of  its  rays,  which  appeared 
lengthened  below  and  to  extend  out  to  the  distance  of  two  sobur  diam- 
eters. The  heavens  were  of  a  light  ash  color,  but  not  of  tbreateniiig 
aspect  Near  objects  were  plunged  into  feeble  twilight  contrasting  with 
distant  objects  not  yet  in  shadow.  All  this  unique  scene  remains  pro- 
foundly engraven  on  my  mind ;  the  solemnity  of  the  spectacle  appeared 
forcibly  to  impress  the  assistants,  who,  though  numerous,  all  remained 
in  perfect  silence. .  Not  to  lose  these  precious  moments  I  returned  im- 
mediately to  the  telescope.  The  aspect  of  the  sun  was  much  changed. 
The  two  great  protuberances  of  which  I  have  spoken  had  already  dis- 
appeared, and  a  great  number  of  others  appeared  from  on  all  sides  of 
the  sun  (this  moment  corresponding  to  the  middle  of  the  total  obscura- 
tion), I  was  for  an  instant  embarrassed  to  decide  which  to  select  for 
measurement  of  their  angle  of  position ;  for  it  was  useless  to  measoie 
the  size,  which  changed  while  looking  at  it.  With  the  mechanism  of 
the  micrometer  in  a  few  seconds  I  determined  six — although  I  counted 
at  least  ten — ^there  was  hardly  any  part  of  the  surface  of  the  disc  where 
there  was  not  a  point,  they  seemed  regularly  distributed.  These  are 
the  angles  taken  in  reckoning  from  east  to  northwest  South :  39^)^, 
760^  116•0^  l73•0^  211-3^  310-0^ 

A  greater  brilliancy  of  the  corona  on  one  side  announced  that  the 
sun  was  emerging,  then  in  directing  my  attention  to  this  side  I  was  as- 
tonished to  see  a  very  large  number  of  very  small  protuberances,  and 
above  all  of  them  a  red  cloud  entirely  detached  which  was  suspended 
and  separate  from  the  rest  and  from  the  lunar  margin  by  a  marked 
white  space.  Its  figure  was  elongated,  about  30"  of  length  to  3"  of 
width,  and  its  form  somewhat  tortuous  and  sharp  at  the  extremities  (I 
called  to  my  companions  to  witness  this).  This  cloud  was  not  alone. 
I  had  the  conviction  that  it  was  accompanied  with  many  otheiB  whidi 
rested  at  nearly  the  same  level  as  a  series  of  cirrus.  Their  color  was 
that  of  the  protuberances,  only  a  little  more  distinct 

During  all  this  the  number  of  protuberances  increased  greatly  upon 
this  side  and  soon  assumed  a  continuous  arc  formed  like  a  saw,  which 
extended  at  least  to  60°  of  the  circumference,  and  which  gradually 
lengthened  while  its  central  part  increased  in  width  and  brilliancy. 
The  purple  color  mingled  with  the  white  in  gradual  transition  until  the 
white  became  so  strong  that  the  eye  conld  not  sustain  it ;  the  protuber- 
ances then  disappeared 

The  sun  then  began  to  shine  in  the  heavens  like  a  point  of  true  elec- 
tric light,  and  made  a  singular  contrast  with  the  corona  still  remaning, 
and  which  (by  hiding  with  my  hand  the  bright  part)  I  could  see  for  40 
seconds  longer.  That  which  most  struck  me  in  the  circumstances,  was 
the  immense  quantity  of  red  protuberances  and  their  distribution ;  so 
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that  one  could  absolutely  say  they  enveloped  the  snn.  Those  commonly 
obeeired  are  only  the  sommit  of  the  most  elevated,  and  withoat  donbt 
it  is  only  in  certain  favorable  circomstances  that  we  can  see  the  sun 
entirely  crowned  by  them.  This  corona  of  light  prevented  accurate 
observations  of  time,  and  it  would  give  a  different  solar  diameter  accord- 
ingto  the  depth  of  shade  of  glass  employed. 

The  time  of  total  obscuration  was  lound  by  M.  Cayetano  de  Aguilar 
to  be  3°^  11",  but  it  passed  like  a  moment  and  seemed  to  us,  at  the 
most,  not  more  than  two  minutes. 

My  convictions  upon  the  nature  of  that  which  I  saw  are  that  the 
phenomena  were  reiu  and  that  I  truly  saw  the  flames  in  the  solar  atmos- 
phere and  clouds  suspended  in  these  flames }  it  would  be  impossible  to 
ima^ne  anything  else,  as  for  example,  that  it  might  be  some  phenomena 
of  effraction  or  refraction. 

The  clear  graduation  and  distinct  mingling  of  the  peach  blossom  col- 
ored light  with  the  white  photosphere  was  of  a  character  so  distinct  that 
it  can  never  be  mistaken  by  any  phenomena  of  interference,  of  refraction^ 
or  any  illusion  whatever.  I  do  not  doubt  that  it  really  appertains  to 
the  sun,  and  the  structure  of  these  suspended  clouds  tends  to  strengthen 
my  conviction.  As  regards  the  part  of  the  corona  more  remote  and 
those  long  bundles  of  rays,  the  thing  does  not  appear  to  me  so  certain : 
they  have  too  much  the  aspect  of  those  seen  through  the  clouds  at 
sunset  Yet  it  is  important  to  distinguish  from  these  the  true  corona 
which  was  continued  much  beyond  the  protuberances. 

M«  Cepeda,  however,  who  made  his  observations  with  an  excellent 
telescope^  having  a  large  field,  assures  me  that  he  saw  a  bundle  of  rays, 
carved  and  branched  like  the  horns  of  a  stag,  at  the  upper  part 

All  these  observations  have  been  confirmed  by  photography. 

The  director,  M.  Antonio  de  Aguilar,  had  brought,  for  making  the 
solar  photographs,  the  large  telescope  of  Cauchoix,  mounted  upon  a 
solid  cast  iron  foot,  furnished  with  clock-work.  Besides  numerous 
proo£i  of  the  entire  sun,  he  took  14  impressions  on  a  larger  scale,  and  St 
of  the  natural  size  of  the  focal  image,  23  millimeters  in  diameter,  and 
which  represent  all  the  phases  of  the  phenomena  The  examination 
of  these  photographs  will  be  made  under  more  favorable  circumstances 
with  proper  instruments.  At  present,  I  will  only  say  that  the  times  of 
exposure  varied  from  from  8*  to  30",  that  all  the  images  are  solarized  in 
the  protuberances,  but  the  corona  has  an  intensity  differing  according 
to  the  time.  There  was  not  the  same  intensity  throughout  but  the 
most  vivid  parts  do  not  correspond  to  the  protuberances. 

We  notice  also  a  greater  intensity  in  the  chain  of  protuberances  to« 
ward  the  first  and  the  last  instant  of  total  occultation.  The  force  of  the 
light  of  the  protuberances  is  such  that  one  impression  is  become  triple 
by  a  momentary  jar  of  the  telescope.  In  this  delicate  operation  M. 
Monserat,  Professor  of  Chemistry  in  the  University  of  Valentia,  was 
charged  with  all  photc^raphic  operations,  and  my  compeer,  P,  Yinader, 
took  charge  of  the  regulation  of  the  telescope.  This  communication 
has  alreadv  become  so  long  that  I  omit  ordinary  observations,  and  will 
only  say  that  the  light  was  strong  enough  to  enable  one  to  distinguish 
small  objeets,  and  to  read  without  difSculty  ordinary  books,  and  withoat 
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seeking  I  saw  Jupiter,  Venus,  and  some  other  luminaries.  A  portion  of 
this  light  may  have  proceeded  from  the  reflection  of  a  thunder  cloud,  a 
short  distance  from  and  feebly  lighted  by  the  sun. 

I  give  the  result  of  the  observations  made  with  the  thermomultiplier 
of  Melloni  by  M.  Botella,  inspector  of  mines.  In  general  the  progress 
was  very  regular,  as  the  figures  show  : 
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A  very  sensitive  declinometer  of  Jones,  observed  hourly  by  M.  Mayo, 
engineer,  showed  no  disturbance.  Professor  Barreda  observed  the  solar 
spectrum  at  my  request,  and  will  give  his  report  thereon  in  a  special 
memoir. 

4.  On  the  polarizatian  of  the  light  of  the  corona,  and  of  ike  red  protu- 
berances, in  total  solar  eclipses, — M.  Prazmowski  observed  at  Brivieaca 
in  Spain,  with  special  reference  to  these  subjects,  the  total  eclipse  of 
Julv  18th.  His  observations  seem  to  justify  the  following  conclusions^  viz. 

(1.)  The  light  of  the  red  protuberances  is  not  polarized.  In  this  re- 
spect they  resemble  clouds  in  our  atmosphere.  May  we  hence  conclude 
that  these  are  solar  clouds,  composed  of  particles,  not  gaseous,  but  liquid 
or  even  solid  ?  The  high  temperature  of  the  sun  leads  us  to  infer  that 
these  clouds  are  constituted  of  very  refractory  matter. 

(2.)  The  polarization  of  the  corona  proves  that  its  light  emanated 
from  the  sun  and  was  reflected.  The  bright,  very  decided,  polarization, 
proves  also  that  the  gaseous  particles  from  which  it  was  reflected  send 
the  light  to  us  reflected  nearly  at  the  maximum  angle  of  polarization. 
For  a  gas  this  angle  is  45^  ;  but  in  order  to  reflect  light  at  this  angle 
it  must  be  near  the  sun.  A  solar  atmosphere  seems  to  furnish  the  ne- 
cessary conditions. — CompUs  Rendus,  Aodi^t  6,  1860. 

5.  Baily^s  Beads. — Mr.  Lespiault,  who  watched  especially  for  this 
phenomenon,  says — (Compt  Rend.,  li,  221) — some  seconds  before  the 
first  interior  contact,  the  margin  formed  by  the  arc  of  the  moon  ap- 
peared irregular  and  trembling,  but  I  did  not  see  either  ihe  ^*  Baily- 
Beads''  ox '' comb-teeth:' 

6.  Third  Comet  of  1860. — ^A  brilliant  comet,  with  a  tail  several  degrees 
long,  was  seen  by  many  persons  in  different  parts  of  our  country,  on  the 
evening  of  June  2l8t  and  2 2d,  1860.  It  was  seen  on  the  evening  of 
June  20tb,  by  Prof.  Caswell  of  Providence,  then  on  the  deck  of  the  steam- 
ship Arabia.  The  first  public  notice  of  the  comet  appears  to  have  been 
made  by  Mr.  C.  W.  Tuttle,  assistant  in  the  Harvard  College  Observatory. 
The  comet  continued  vissible  to  the  naked  eye  about  two  weeks. 
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The  following  parabolic  elements  of  its  orbit  were  computed  by  Mr. 
Tattle,  fix)m  observations  at  Cambridge,  Mass.,  of  21st,  24th  and  27th 
.of  June. 

Perihelion  passage,  1860,  June  16.06730. 

Long,  of  perihelion,     -        -         -     161*  34'  66"  )  Mean  cqx, 

"      "   asc.  node,      -         -        -       84   41   20    )      Jan.O. 
Inclination,         -        -        -        -      79   18   11 
Log,  of  perihelion  distance,  -        9.46687 

Motion, direct, 

Goidd*8  Astron,  Jour,,  No,  136. 

7,  The  Meteor  of  July  20^A,  1860. — ^This  remarkable  meteor  -was  vis- 
ible over  a  portion  of  the  earth's  surface  at  least  a  thousand  miles  in 
len^h  (from  N.  N.  W.  to  S.  S.  K)  by  seven  or  eight  hundred  in  width  ; 
or  from  Lake  Michigan  to  the  Gulf  Stream  and  from  Maine  to  Virginia. 
The  newspapers  have  contained  many  notices  of  its  appearance  as  seen 
at  various  places  within  these  limits,  but  most  of  these  accounts  are  too 
vague  to  be  of  any  scientific  value.  We  are  not  yet  in  possession  of  a 
sufficient  number  of  good  observations  for  a  final  discussion  of  the  phe- 
nomena presented,  and  can  only  at  this  time  notice  briefly  a  few  of  the 
best  that  have  come  to  hand,  and  state  some  approximate  results  derived 
from  them  respecting  the  height  of  the  meteor  above  the  earth,  the  di- 
rection of  its  path,  Ac 

At  New  Haven,  it  was  seen,  during  a  portion  of  its  flight,  by  several 
members  of  the  Scientific  Faculty  of  the  College  at  the  house  of  Prof.  J. 
A.  Porter,  and  pains  were  at  once  taken  to  fix  its  apparent  path  by  refer- 
ence to  parts  of  the  building,  tree-tops,  stars,  <fec.,  near  which  it  had  been 
seen,  and  also  to  determine  its  time  of  flight,  by  noting  the  time  re- 
quired to  repeat  the  various  acts  performed  while  it  was  in  sight.  The 
bearings  and  altitudes  of  the  points  noted  for  fixing  the  path  were  subse- 
quently determined  instrumentally.  Independent  data  of  the  same  kind 
were  also  obtained  by  going  with  many  different  observers  to  the  places 
occupied  by  them  at  the  time,  and  observing  with  compass  and  quadrant 
the  path  in  the  sky  pointed  out  by  each,  and  noting  the  time  for  each  in 
the  manner  already  indicated. 

By  laying  down  these  bearings  and  altitudes  on  a  globe,  a  normal  or 
aver^  pam  was  obtained,  which  cuts  the  horizon  at  N.  62^  W.  and  S. 
62^  R,  and  gives  a  maximum  altitude  of  53^,  in  a  direction  S.  28^  W. 

The  time  of  flight  for  the  diflferent  observers,  determined  as  above 
stated,  ranged  from  10  to  20  seconds — giving  an  average  of  fourteen  or 
fifteen  seconds,  which  agrees  with  the  careful  estimate  made  at  the  time 
by  the  observers  at  Prof.  Porter's. 

Valuable  observations  have  also  been  received  from  individuals  in  dif- 
ferent places,  some  items  of  which  we  proceed  to  state.  They  will  be 
given  more  fully  hereafter. 

Mr.  J,  D.  Lawson,  of  New  York,  saw  the  meteor  from  the  comer  of 
Fourth  street  and  Broadway,  and  has  furnished  data  which  give  for  max- 
imum altitude  (N.)  56}**.  Another  independent  observation  at  the  same 
spot,  as  published  in  the  Journal  of  Commerce,  gives  from  data  subse- 
quently obtained  by  Prof  H.  A.  Newton,  an  altitude  of  about  55^.  We 
use  for  N.  Y.  56^  as  the  mean  of  the  two. 
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Mr.  F.  Huidekoper,  of  Meadville,  Pa^  makes  the  altitude  at  tliat  place 
39^  80'  from  the  northern  horizon  ;  the  point  of  disappearance  at  altitude 
3^  30',  and  10^  45'  S.  of  east ;  time  from  crossing  meridian  till  disap- 
pearance, 10  to  12  seconds. 

Mr.  W.  King,  a  surveyor  at  Erie,  Pa^  makes  the  altitude  44%  and 
point  of  disappearance  in  a  cloud  due  east  at  an  altitude  of  22**. 

Mr.  S.  B.  McMillan,  of  E.  Fairfield,  Ohio,  reports  it  as  having  been  seen 
^  moving  from  a  point  about  10**  E.  of  N.  to  within  as  much  of  a  doa 
east  direction,"  attaining  an  altitude  of  15**. 

Rev.  T.  K.  Beecher  at  Elmira,  N.  Y.,  saw  it  pass  very  nearly  through 
liis  zenith,  and  '*so  very  close  to"  a  Lyrse  *'as  to  quench,  if  not  eclipse 
it."  This  star  was  then  about  ll**  from  his  zenith,  and  in  azimuth  S. 
16^°  E.  The  meteor  separated  into  two  parts  with  an  explosion  ^hea 
near  the  zenith. 

Other  observations  (not  now  at  hand),  which  have  been  used  in  obtain- 
ing our  results,  have  been  received  from  Mr.  B.  Y.  Marsh,  of  Philadelphia^ 
and  Prof.  Hallowell,  of  Alexandria. 

A  comparison  of  these  observations,  and  a  few  of  the  best  that  have 
been  published,  give  approximate  results  as  follows : 

(1.)  The  vertical  plane  in  which  the  meteor  moved  cuts  the  earth's 
surface  in  a  line  crossing  the  northern  part  of  Lake  Michigan,  passing 
through,  or  very  near  to,  Goderich  on  Lake  Huron,  (C.  W.),  Buffalo,  El- 
mira and  Sing  Sing,  N.  Y.,  Greenwich,  Conn.,  and  in  the  same  direetion 
across  Long  bland  into  the  Atlantic. 

(2.)  In  this  plane  the  path  that  best  satisfies  the  observations  is  sensibly 
a  straight  line  approaching  nearest  to  the  earth  (41  miles)  at  a  point  about 
south  of  Rhode  Island,  and  having  an  elevation  of  42  miles  above  Long 
Island  Sound,  of  44  over  the  Hudson,  51  at  Elmira,  62  at  Buffalo,  85 
over  Lake  Huron,  and  120  over  Lake  Michigan.  The  western  observa- 
tions, however,  which  are  few  and  imperfect,  seem  to  indicate  a  somewhat 
greater  elevation  than  this  for  the  western  part  of  the  path.  Possibly^ 
therefore  its  true  form  may  have  been  a  curve  convex  towards  the  earth, 
resulting  from  the  increasing  resistance  of  the  atmosphere  as  the  meteor 
descended  into  denser  portions  of  it  The  observations  made  this  side  of 
Buffalo,  which  are  somewhat  numerous  and  many  of  them  good,  are  veiy 
well  satisfied  by  the  straight  path  already  described.  Further  and  more 
accurate  observations  beyond  Buffalo  are  greatly  needed  for  determining 
the  true  form  and  position  of  the  orbit,  both  in  respect  to  the  earth's  sur- 
£eu^  and  in  space. 

(3.)  The  close  approximation  to  parallelism  to  the  earth's  sur&ce  of  the 
eastern  portion  of  the  observed  path  leaves  it  a  matter  of  doubt,  oonsid- 
ering  the  imperfection  of  the  observations,  whether  the  meteor  finally 
passed  out  of  the  atmosphere  and  went  on  its  way  in  a  disturbed  orbit, 
or  descended  gradually  into  the  Atlantic.  The  former  supposition  is 
perhaps  the  more  probable,  especially  if  the  path  was  curved,  as  above 
suggested,  instead  of  a  straight  line. 

(4.)  The  meteor  exhibited  different  appearances  in  different  parts  of  its 
course.  It  seems  to  have  been  observed  first  as  a  single  body,  more  or 
less  elongated,  gradually  increasing  in  brilliancy,  throwing  off  occasion- 
ally sparks  and  flakes  of  light,  until  it  reached  the  neighborhood  of  El- 
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mira,  N.  Y.  Here  somethmg  like  an  explosion  occurred,  and  the  meteor 
separated  into  two  principal  portions  with  many  subordinate  fragments 
all  continuing  on  their  course  in  a  line  behind  each  other,  and  still  scat- 
tering luminous  sparks  along  their  tracX  until  a  point  was  reached  about 
south  of  Nantucket,  when  a  second  considerable  explosion  took  place, 
and  afterwards  the  principal  fragments  passed  on  till  lost  to  view  in  the 
distance.  The  most  trustworthy  observations  represent  the  meteor  as  dis- 
appearing while  yet  several  degrees  above  the  horizon,  (generally  from  3^ 
to  6^  or  8^).  Besides  the  actual  changes  of  form  which  the  body  suc- 
cessively underwent,  apparent  changes  would  present  themselves  to  each 
observer  arising  from  change  of  direction  in  which  the  meteor  was  seen. 

(5.)  It  is  not  easy,  from  the  obeervations  in  hand,  to  determine  with 
much  accuracy  the  velocity  of  the  meteor  while  passing  through  our  at- 
mosphere. The  time  of  flight  is  doubtless  largely  overestimated  by  most 
observers,  especially  those  unaccustomed  to  measure  intervals  of  a  few 
seconds.  Timing  with  a  watch  a  repetition  of  the  acts  performed  during 
the  flight  of  the  meteor,  usually  reduces  the  interval  to  not  more  than 
one  third,  or  even  one  fifth,  of  the  observer's  own  estimate.  From  15  to 
30  seconds  is^a  fair  range  for  good  observations,  and  probably  to  no  ob- 
server was  the  meteor  in  sight  over  45  seconds  or  a  minute,  although  a 
minute  and  a  half  and  two  minutes  are  very  common  estimates.  A  com- 
parison of  the  most  probable  estimates  of  time  with  the  length  of  path 
observed,  gives  a  velocity  ranging  from  eight  to  fifteen  miles  a  second. 
Probably  12  or  13  miles  is  a  tolerable  approximation.  This,  allowing  for 
the  earth's  motion  in  its  orbit,  gives  26  or  2l  miles  a  second  as  the  actual 
velocity  of  the  meteor  in  space.  Its  relative  velocity  may  have  been 
much  greater  when  just  entering  the  atmosphere,  than  after  encountering 
its  accumulated  resistance. 

(6.)  The  actual  diameter  of  the  luminous  mass,  taking  its  apparent 
diameter  as  neariy  equal  to  that  of  the  moon,  (the  estimate  of  many 
observers  nearest  its  track)  must  have  been  from  one-fifth  to  one-third  of 
a  mile.  Many  estimates  would  make  it  still  larger.  The  two  principal 
heads  when  passing  New  Haven  must  have  been  from  one  to  three  miles 
apart 

(7.)  A  report  is  mentioned  by  many  observers  as  having  been  heard 
from  one  and  a  half  to  five  minutes  after  the  meteor  passed.  The  least 
time  in  which  such  a  report  could  have  been  heard,  taking  the  usual  con- 
stant for  the  velocity  of  sound  (1090'4'7  feet  a  se  cond)  would  be  about 
three  minutes  and  a  half.  This  is  a  point  of  much  interest,  and  needs 
to  be  investigated. 

The  ''  rushing  sound''  spoken  of  by  many  as  heard  while  the  meteor 
was  passing,  is  of  course  to  be  attributed  to  imagination. 

C.  S.  Ltmak. 

8.  The  Meteors  of  August  2d  and  6<A,  1860. — ^A  meteor,  rivaling  in 
brilliancy  that  of  July  20th,  was  extensively  observed  throughout  the 
Southern  United  States  on  the  evening  of  August  2d,  between  10  and  11 
o'clock,  according  to  the  local  time.  It  appears  to  have  passed  from  east 
to  west  vertically  over  Tennessee  at  ten  minutes  past  ten,  Knoxville  time. 
**  From  three  to  five  minutes  after  the  disappearance  of  the  meteor  a  re- 
port was  heard  like  the  discharge  of  an  eight-pounder;  which  was  fol- 
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lowed  by  a  long — long  rolling,  reyerberatory  sound  of  more  than  a  min- 
ute^s  duration."  This  fact  is  mentioned  by  Mr.  W.  C.  Kane  writisg  from 
Knoxville  to  a  friend  in  Hartford,  Conn. 

Another  brilliant  meteor  was  seen  in  the  southwest,  from  New  HaToi 
and  New  York,  between  half  past  seven  and  eight  o'clock,  on  the  evening 
of  August  6th.  It  passed  from  south  to  north,  and  notwithstanding  the 
daylight  still  remaining  attracted  attention  oyer  a  wide  extent  of  conntiy. 

9.  Further  Notice  (/  the  New  Concord  {Ohio)  Meteor^  of  May  1, 1860 ; 
by  Prof.  E.  W.  Evans, — Since  writing  my  communication  published  in 
the  July  number  of  this  Journal,  on  the  path  and  height  of  the  New 
Concord  meteor,  I  have  found  some  additional  data,  which  I  regard  as 
important  because  they  have  been  furnished  by  a  good  observer  wlio 
saw  the  meteor  under  favorable  circumstances.  A  single  case  of  ths 
kind  is  the  more  worthy  of  note  because,  owing  to  the  cloudiness  of  the 
day  when  this  meteor  passed,  there  were  but  a  few  places  from  which  it 
was  seen  at  all.  The  ob8er\'er  referred  to  is  D.  Mackley,  Esq.,  a  lawyer  of 
Jackson,  Ohio,  who  at  the  time  of  the  occurrence  happened  to  be  at 
Berlin,  about  six  miles  north  east  from  the  former  place,  and  seventy 
miles  from  the  nearest  point  under  the  meteor's  path.  He.took  puns  to 
note  all  the  &cts  as  accurately  as  he  could  at  die  time ;  and  he  after- 
wards returned  to  the  spot  in  order  to  determine  more  definitely  the 
points  of  the  compass.  His  testimony,  in  answer  to  my  interrogatories, 
is  substantially  as  follows : — 

'*  The  meteor  first  appeared  to  me  at  a  point  about  55^  east  of  north. 
It  moved  northward  in  a  line  very  nearly  parallel  with  the  horizon. 
When  it  disappeared  it  had  described  an  arc  of  about  15°.  It  was  in 
sight  about  6  seconds.  Its  altitude  was  about  30".  In  regard  to  its 
size,  I  have  since  looked  at  the  sun  through  a  thin  cloud,  and  I  tliink 
the  apparent  diameter  of  the  meteor  was  one-half  that  of  tlie  sun." 

These  data  give  the  meteor  a  height  of  41  miles  over  the  nortliem 
boundary  of  Noble  county ;  a  diameter  of  three-eighths  of  a  mile ;  and 
a  relative  velocity  of  nearly  4  miles  a  second.  T^e  results  agree  suffi- 
ciently well  with  those  before  given. 

The  meteor  was  seen  through  openings  in  the  clouds  at  various  points 
along  a  line  of  60  miles,  extending  from  near  Newport  on  the  Ohio 
river  to  the  neighborhood  of  New  Concord.  The  evidence,  upon  tJie 
whole,  does  not  indicate  any  descent  of  the  body  towards  the  earth  be- 
tween these  limits,  or  any  change  in  its  size  or  appearance.  From  this 
fact,  and  the  great  height  of  the  body,  and  the  absence  of  all  evidence 
that  it  was  seen  or  heard  in  the  northern  part  of  the  State  or  beyond, 
it  seems  probable  that  this  meteor  was  not  dissipated  in  the  atmosphere, 
but  passed  out  of  it  again.  The  shower  of  stones  which  came  down 
near  New  Concord  ha^  probably  been  detached  from  the  principal  man 
before  the  latter  came  into  sight 

Marietta,  Ohio,  Aug.  20,  1860. 

10.  Shooting  Stare  of  Auguet  9-10,  1860. — Since  the  year  1837,  at 
least,  it  has  been  found  in  the  Northern  hemisphere,  whenever  the 
weather  has  permitted  observation,  that  shooting  stars  have  been  unusu- 
ally abundant  during  a  period  of  several  nights  in  August^  gradually 
increasing  in  numbers  for  a  few  days  up  to  the  10th  of  the  month, 
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ll'  to  12»>  p.  M. 

N.E. 

14 

8,E. 

22 

S.W. 

41 

N.W. 

18 
101 

I'»t0  2«' A.M. 

N.E. 

U 

S.E. 

26 

S.W. 

81 

N.W. 

1-7 
97 

anil  then  gradually  diminishing  in  frequency.  While  every  other  mete- 
oric period  has  intermitted,  this  of  August  holds  out  with  little  change. 
The  observations  below  stated  were  made  in  the  open  air,  from  the 
top  of  the  southern  tower  of  the  Alumni  Building  of  Yale  College,  by  a 
corps  of  observers  consisting  of  J.  W.  Gibbs,  Jr.,  Charles  Tomlinson, 
J.  W.  Johnson,  W.  C.  Johnston,  H.  W.  Siglar,  J.  B.  Chase,  with  myself. 
During  the  hour  from  2^  to  3*>  a.  m.,  there  were  but  six  observers.  Each 
meteor  was  called  aloud,  and  no  one  was  reckoned  twice.  Between 
10  p.  M.  of  the.9th  and  3  a.  m.  of  the  10th  of  August,  1860,  we  observed 
Jive  hundred  and  sixty-five  different  shooting  stars,  distributed  as  fol- 
lows, viz: 

Aug.  9.     lOh  to  llJ>  p. M.     N.  E.    29 

S.  E.      30 

S.W.    36 

N.W.   11 

105 

Aug.  10.    Oh  to  1»»  A.  M.      N.  E.  19 

S.  E.  27 

S.W.  44 

N.W.  11 

107 

2h  to  3h  A.  M.  N.  E.  30 
S.  E.  20 
S.  W.  65 
N.  W.  40 

155 

The  meteors  were  reckoned  in  that  quarter  where  they  firat  became 
visible,  but  it  is  of  course  impossible  to  mdicate  satisfactorily  by  words 
their  distribution  on  the  face  of  the  sky.  The  majority  of  them  were 
inferior  in  brilliancy  to  stars  of  the  second  magnitude.  Many  however 
were  as  bright  as  stars  of  the  first  magnitude,  and  a  few  rivalled  in 
splendor  Mars  and  Venus.  Several  of  them  left  luminous  trains,  but 
none  appeared  to  explode.  Their  general  Southwesterly  direction  was 
evident,  and  as  nearly  as  we  could  estimate,  at  least  three  fourths  of  all 
conformed  to  the  radiant  of  former  years,  in  the  vicinity  of  the  sword- 
handle  of  Perseus. 

During  our  watch  the  sky  was  clear  except  that  between  1*»  and  2*> 
A.  H.  there  were  some  clouds  about  the  west.  The  moon  in  her  lait 
quarter  embarrassed  our  view  after  11  p.  m.,  and  doubtless  concealed 
about  one  third  of  all  the  meteors  which  might  have  been  seen  in  her 
absence.  At  3  a.  m.  mist  was  forming  rapidly,  but  we  saw  after  that 
hour  five  meteors  not  included  above ;  and  while  we  were  arranging  for 
the  watch  a  few  minutes  previous  to  10^  we  saw  eighteen,  making  a  total 
of  588  meteors  observed  by  us  during  five  hours  and  ten  minutes.  Had 
the  moon  been  absent  we  should  probably  have  seen  800  during  this 
period.  This  is  not  far  from  six  times  the  common  nightly  average  for 
a  like  interval. 
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It  is  perhaps  hardly  worth  mentioning  that  the  Aurora  Borealis  uras 
visible  all  night,  being  by  turns  quite  active  after  twelve  o'clock.  Thk 
phenomenon  has  been  seen  here  with  uncommon  frequency  this  som- 
mer,  but  it  appears  to  have  no  special  connection  with  shooting  atan. 

During  the  entire  nights  of  the  8th,  lOth,  11th,  12th  and  Idth  of  this 
monthf  our  sky  was  wholly  overcast  Edw'd.  C.  Hkrrick. 

Yalfi  College,  New  Hatod,  August,  1860. 

V.  inSCBLLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  The  Fourteenth  Meeting  of  the  American  Association  far  the  Jd- 
vancement  of  Science,  was  held,  August  l8tr-8th,  1860,  at  Newport,  B. 
Island,  in  the  old  State  House,  dating  from  the  Colonial  times  under 
Queen  Anne.  The  Hon.  W.  H.  Cranston,  Mayor  of  Newport,  pronoun- 
ced an  address  of  welcome  from  the  city  of  Newport,  to  the  members  of 
the  Association.  The  general  enjoyment  of  the  occasion  was  amply  se- 
cured by  the  kind  and  abundant  hospitality  of  the  city  and  its  citizens, 
leaving  on  all  who  participated  the  most  agreeable  impressions  of  New- 
port. The  weather  was  superb,  neither  fog  or  rain  marred  the  pleasure  of 
the  unequalled  drives  by  beach  and  shore  over  this  American  Isle  of 
Wight,  and  the  Geologists  with  Mr.  Hitchcock's  map*  of  the  Island  in 
hand  found  the  conglomerates  of  'Purgatory'  and /Paradise'  and  the 
graphitic  anthracite  of  these  most  overdone  and  contorted  coal  measures 
a  fruitful  theme  of  discussion  both  in  hall  and  field. 

The  numbers  in  attendance  at  the  Newport  meeting  were  small  com- 
pared  with  most  previous  meetings.  An  erroneous  impression  appears 
unfortunately  to  have  gone  abroad  that  Newport  was  a  very  costly  place 
to  visit  and  that  the  '  height  of  the  season'  at  a  great  watering  place  was 
not  a  time  when  science  could  hold  ground  against  fashion.  While  all 
this  was  eminently  untrue,  the  effect  of  such  an  impression  was  visible  in 
the  absence  of  numbers  of  familiar  faces. 

Neither  can  we,  if  we  would,  conceal  the  fact  that  while  many  papers  of 
marked  ability  were  presented,  the  character  of  this  meeting  was  not  in 
all  respects  creditable  to  American  Science.  A  conviction  prevailed 
among  many  who  were  present  at  Newport  of  a  decadence  in  the  scien- 
tific character  of  the  Association,  of  a  loss  of  tone  which  if  not  already  a 
demoralization  threatened  soon  to  become  such.  There  was  a  time  when 
weak  speculations — ^by  whomever  put  forth — ^were  promptly  trampled  on 
and  their  authors  made  to  feel  that  they  were  answerable  to  a  power  of 
united  public  sentiment  which  bore  rule  with  a  righteous  severity.  The 
evidence  of  this  power  was  wanting  at  Newport — signs  of  concession  to 
scientific  charlatanism  were  visible  in  quarters  where  we  least  looked  for 
it,  and  we  left  the  meeting  with  a  persuasion  that  unless  the  old  order  of 
proceedings  could  be  restored,  the  American  Association  must  come  to  a 
speedy  and  disastrous  end.  We  do  not  despair  of  the  immediate  restora- 
tion of  a  higher  standard — the  effort  will  certainly  be  made. 

One  of  the  bright  points  of  the  Newport  meeting  was  the  opportune 
return  of  the  Labrador  Astronomical  Expedition,  sent  out  under  the 
auspices  of  the  United  States  Coast  Survey  and  under  the  inmiediate  sci- 
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entific  leadership  of  Prof.  Stephen  Alexander  of  Princeton,  to  witness  the 
total  Eclipse  of  July  18th.  Aa  we  elsewhere  give  a  detailed  statement  of 
the  results  from  the  pen  of  one  of  the  expedition,  it  is  only  necessary  to  add 
that  the  ''  Btbb''^  made  Newport  harbor  on  her  return  in  season  to  secure 
an  agreeable  reunion  on  Tuesday  evening,  and  that  on  Wednesday  morn- 
ing IProf.  Alexander  recounted  the  results  of  the  Efxpedition  to  that  land  of 
^  monumental  desolation '  in  a  brief  but  fervid  recital,  deeply  moving  his 
audience  by  his  peculiar  eloquence.  It  was  a  happy  circumstance  that 
the  meeting  could  close  under  so  agreeable  an  impression. 

The  address  of  the  retiring  President,  Prof.  Stephen  Alexander,  was 
delivered  on  Wednesday  morning,  just  before  the  adjournment,  and  will 
appear  in  the  Transactions  of  the  year. 

Prof.  Bache  gave  an  interesting  public  discourse  reviewing  the  history 
of  discovery,  and  the  method  of  investigation  employed  in  regard  to  the 
Ghdf  Stream.  This  address  we  hope  to  present  to  our  readers  in  fuU 
in  a  future  number  of  this  Journal,  as  also  the  substance  of  another 
public  address  by  Prof.  Henry,  on  Atmospheric  Electricity,  delivered  as  a 
popular  evening  lecture  at  Newport,  by  the  distinguished  Secretary  of 
the  Smithsonian  Institution. 

List  of  papers  presented  to  the  Association, 

SectioD  A~MATHsxAno6,  Pbtsiob  and  OHEmsxaT. 

(Teneml  Aeoount  of  the  Results  of  Part  II  of  the  Dtaccnnon  of  the  I>ecliaomeier 
Obeervatioiis  made  at  the  Girard  OoUege,  Philadelphia,  between  the  yean  1840  and 
1846,  with  special  refereooe  to  the  Solu:  Diurnal  Variation  and  its  Annual  Inequalir 
tj  ;  by  A.  D.  Bache. 

On  some  of  the  Relations  of  the  Violet  and  Green  Modifications  of  Chrome  Alum 
to  Soda,  Potassa  and  Ammonia ;  by  E.  N.  Horsford. 

Reflections  on  the  Origin,  Derelopmfont  and  Ohanges  of  Languages ;  by  Henry  M. 
Harman. 

The  Great  Auroral  Display  of  August  28  and  September  2,  1869;  by  Elias 
Loomis. 

Brief  Abstract  of  a  Memoir  on  the  Theoretical  DeterminatioD  of  the  Dimensions 
of  Donati*8  Comet;  by  W.  A.  Norton. 

On  the  Solution  of  Ice  in  Inland  Waters ;  by  B.  F.  Harrison. 

On  Natural  loe-Houses  and  on  Frozen  Wells ;  by  Elias  Loomts. 

Description  of  a  new  Registering  Thermometer;  by  James  Lewis,  of  Mohawk, 
N.  Y.    Presented  by  W.  B.  R(»«rs. 

On  the  Phenomena  presentedby  the  "  Silver  Spring,"  in  Marion  County,  Florida  ; 
by  John  LeConte. 

Influence  of  diflerenee  in  the  mean  Telocity  of  winds  from  the  different  points  of 
the  compass,  in  modifying  the  mean  direction  of  the  atmosj^ric  currents  oyer  the 
United  States ;  by  James  H.  Clafiio. 

Can  the  Sadden  Cooling  of  one  Part  of  a  Metallic  Rod  cause  another  Part,  as  m 
consequence,  suddenly  to  become  warm  ?  by  £.  N.  Horsford. 

Improvement  in  Barometers  ;  by  H.  A.  Clum. 

General  Account  of  the  Results  of  Part  III  of  the  Discussion  of  the  Declinome- 
ter Ofoseryations  made  at  Girard  College,  Philadelphia,  between  the  years  1840  and 
1846,  with  special  reference  to  the  Investigation  of  the  Influence  of  the  Moon  ov 
the  Magnetic  Declination ;  by  A.  D.  Bacha 

Some  experiments  and  inferences  in  regard  to  Binocular  Vision ;  by  W.  B.  Rogevs. 

On  the  data  and  methods  of  the  Hindu  Astronomy  ;  by  W.  D.  Whitney. 

On  Atmospherical  Electricity ;  by  Joseph  Henry. 

Note  on  Sources  of  Error  in  the  employment  of  Picric  Acid  to  detect  the  FFes- 
ence  of  Potash  ;  by  M.  0.  Lea.    Presented  by  B.  Sitiiman,  Jvr 
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On  a  leries  of  new  oombinatioiis  of  Ammonia  Picric  Aci*!  and  Metallic  Bases ;  by 
H.  C.  Lea.    Presented  by  B.  Silliman,  Jr. 

On  the  Combostion  of  Wet  Fuel ;  by  B.  Sillimsn,  Jr. 

Theoiy  connected  with  the  Solar  Spots ;  by  C.  W.  Hackley. 

Description  of  a  new  Portable  Cofler  Dam  for  FoondaUons  under  water  ;  by  £. 
B.  Hunt 

On  certain  Variable  Stafo ;  by  B.  A.  Oould. 

Modem  Warfare ;  its  science  and  art ;  by  £.  B.  Hunt 

Abstract  of  the  principal  results  of  ihe  observations  of  the  Tides  at  Van  Rensse- 
laer harbor,  made  by  the  second  Orinnell  Expedition  under  oonmiand  of  Dr.  £.  K. 
Kane,  U.  S.  Navy,  during  186S,  '54,  '65,  from  a  reduction  and  discussion  by  Cfaaries 
A.  Schott,  Assistant  Coast  Surrey.    Presented  by  A.  D.  Bache. 

On  Oatachroiam,  a  new  optical  property  belonging  to  certain  Crystalline  Surfiuses, 
with  some  remarks  on  Polarization,  oy  reflection  from  colored  surfaces ;  by  M.  C. 
Lea.    Presented  by  B.  Silliman,  Jr. 

On  a  new  theory  of  Light,  proposed  by  J.  Smith,  of  Manchester,  Englsnd ;  by 
O.  N.  Rood. 

Some  reflections  on  the  Obsenrations  of  the  Solar  Spots  and  of  the  Magnetic  Va- 
riations; by  James  Hyatt. 

On  the  Actmism  of  the  electric  discharge  in  yacunm  tubes ;  by  W.  B.  Rogers. 

Inyestigation  of  the  problem  regarding  the  existence  of  a  lonar  tidal  wave  on  the 
great  fresh-water  lakes  of  North  America ;  by  J.  D.  Graham. 

On  the  Hydrates  of  Sesquioxyd  of  Chromium ;  by  £.  N.  Horsford. 

On  a  series  of  inrestigations,  on  the  assimilation  of  gaseous  nitrogen  of  plants, 
conducted  during  the  year  1857,  1858  and  1859,  at  Rothamsted,  England;  by  £L 
Pugh. 

V  ital  Statistics  of  the  Blind,  with  an  approximate  Life  Table ;  by  E.  B.  Elliott. 

Influence  of  difference  in  the  mean  velodty  of  winds  from  the  different  points  of 
the  compass,  in  modifying  the  mean  direction  of  the  atmospheric  cnirents  orer  the 
United  States-— discussed  by  the  direction  and  at  the  expense  of  the  Smithsonian 
Institution,  from  materials  collected  in  its  archiyes  for  the  yean  1864, 1855, 1856 
and  1857 ;  by  James  H.  Coffin. 

An  attempt  to  estimate  the  Height,  Velocity,  Ac,  of  the  Meteors  of  the  eyeniiw 
of  July  20. 1860 ;  by  H.  M  Hannaa 

On  the  meteors  of  1859,  Aug.  11,  and  1860,  July  20;  by  B.  A.  Qould. 

On  the  Induction-Time  in  Electro  Magnets ;  by  A.  D.  Bache  and  J.  E.  Hilgard. 

The  loss  by  fire  of  Berdan's  Mechanical  BaJcery  in  Boston,  due  to  Spontaneous 
Combustion ;  by  £.  N.  Horsford. 

Obseryations  on  Hydraulic  Cements;  by  Q.  A.  Gilmore.  Presented  by  £.  B. 
Hunt 

On  the  Motions  of  Uranus ;  by  Truman  Henry  Saflford. 

Fire  Damp  Explosions  in  Collieries  by  lighting  with  coal  gas ;  by  E.  B.  Hunt 

The  Meteor  of  July.  20th,  as  seen  from  Washington,  Dutchess  County,  New  York ; 
by  James  Hyatt. 

Some  remarks  on  the  Open  Sea  of  the  Arctic  Regions ;  by  W.  W.  Wheildoo. 

On  the  Paradoxes  of  the  Atomic  Theory  of  Chemistry,  with  a  proposition  of  a 
new  Hypothesis;  by  Clinton  Rooseyelt 

On  the  production  of  Ethylamine  by  reaction  of  the  Oxy-Ethers ;  by  M.  0.  Lea. 
Presented  by  B.  Silliman,  Jr. 

Abstract  of  the  principal  results  of  the  astronomical  obseryations  at  Van  Rensse- 
laer harbor  and  other  places  near  the  northwest  coast  of  Greenland,  made  by  the  sec- 
ond Grinnell  Expedition,  under  command  of  Dr.  £.  EI.  Kane,  IJ.  S.  Nayy,  during 
1858,  '54,  '55,  from  a  reduction  and  discission  by  Charles  A.  Schott,  Assistant  Coast 
Buryey.  Presented  by  A.  D.  Bache. 

A  new  Ammonia  Chrome  Alum,  and  the  Violet^  Green  and  Red  Modifications  of 
Chrome  Salt ;  by  E.  N.  Horsford. 

On  the  Time  N'ecessaiy  to  Double  the  Pressure  of  Steam  under  certain  circum- 
stances; and  the  practical  lessons  therefrom ;  by  James  Hyatt. 

Systematic  Views  on  Mechanics  and  Mechanism,  with  inferences  on  Organisms ; 
by  S.  B.  Hunt. 

On  the  nitric  acid  and  ammonia  in  rain  water,  collected  Sepi,  1859,  between  New 
York  and  liyerpool  about  the  middle  line  of  the  Atlantic  Ocean ;  by  £.  Pugh. 
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On  the  Relations  of  Salts  of  Zinc  and  Alumina  to  Soda  and  Potassa;  bj  K  N. 
Horsford. 

On  OQr  inability  through  the  retinal  impression  alone,  to  determine  which  retina  is 
impressed ;  by  W.  B.  Rogers. 

The  TheoiT  of  Probabilities  applied  to  determine  the  Identity  of  Words  and  Lan- 
guages ;  by  U.  M.  Harman.  . 

On  the  possibility  of  expressing  the  polar  co-ordinates  of  the  Asteroids  by  conver- 
ging series,  admitting  of  tabulation :  by  G.  W.  Coakley. 

Analysis  of  a  Bituminous  Earth  from  Brazil ;  by  £.  K.  Horsford. 

Section  B— Natural  History  akd  Qeoioot. 

Remarks  npon  certain  points  in  Ichnology  ;  by  Edward  Hitchcock. 

Synchronism  of  Coal  Beds  in  the  Rhode  Island  and  Western  United  States  Goal 
Basuis ;  by  C.  H.  Hitchcock. 

Geology  of  Newport  and  Vicinity ;  by  0.  H.  Hitchcock. 

Additional  facts  respecting  the  Olathropteris  of  East  Hampton ;  by  Edward 
Hitchcock. 

Description  of  brecciated  trachytic  Dykes  in  Shelbume,  Vt.,  with  special  refer- 
ence to  tneir  temperature,  when  formed  ;  by  Edward  Hitchcock. 

Upon  a  Diatomaceous  Earth  from  Nottingham,  Calvert  Co.,  Md. ;  by  C.  Johnson 
of  Baltimore. 

Jottings  on  the  Geology  of  the  Eastern  part  of  Maine,  Ac ;  by  W.  B.  Rogers. 

On  the  recent  discovery  by  Mr.  Norman  Eastop,  of  Fossils  in  the  conglomerate  of 
Taunton  River ;  by  W.  B.  Rogers. 

On  the  origm  and  stratigfaphical  relations  of  the  Trappean  rocks  of  Lake  Superi- 
or ;  by  J.  W.  Foster  and  J.  D.  Whitney. 

On  the  Lead  Region  of  the  Upper  Mississippi ;  by  J.  D.  Whitney. 

On  the  arrangement  of  the  Museum  of  Comparative  Zoology  at  Cambridge ;  by 
L.  Agassiz. 

On  the  origin  and  distribution  of  the  Sediments  composing  the  stratified  rocks  of 
North  America ;  by  J.  S.  Newberry. 

On  the  Surface  Geology  of  Western  America  ;  by  J.  S.  Newberry. 

Some  points  in  the  Surface  Geology  of  the  Northwest ;  by  J.  D.  Whitney. 

Remarks  on  the  distribution  of  Gold  in  Veins,  with  notes  upon  remarkable  Gold 
Specimens  from  Georgia  ;  by  Wm.  P.  Blake. 

On  the  Ethnological  Value  of  the  imitative  faculty  in  relation  to  the  characterist- 
ics of  ancient  and  modem  American  Races ;  by  Daniel  Wilson. 

On  the  Petroleum  WeUs  of  the  Mississippi  Valley ;  by  J.  3.  Newberry. 

Description  of  a  new  species  of  Trilobite  of  the  Genus  ConocepJuditeBy  from  the 
Potsdam  Sandstone  ;  by  F.  R  Bradley,  with  notes  by  E.  Billings.  Presented  by  B. 
SiUiraan,  jr. 

On  Certain  Phenomena  of  the  Great  Dismal  Swamp  in  Virginia  and  North  Caro- 
lina ;  by  Nathan  B.  Webster. 

On  methods  in  Zoology ;  by  Louis  Agassiz. 

On  the  American  Reindeer ;  by  L.  E.  Chittenden. 

On  the  food  of  Birds,  with  special  results  in  the  investigation  of  the  food  of  the 
Robin,  {Turdu9  mi^atorius) ;  by  J.  W.  P.  Jenks. 

On  the  later  extmct  Floras  of  North  America  ;  by  J.  S.  Newberry. 

^ge  of  the  so-called  Taconic  Rocks  in  Vermont ;  by  C.  H.  Hitchcock. 

9n  the  origin  of  the  Prairies  of  the  Northwest ;  by  J.  D.  Whitney. 

'   *  In  obedience  to  a  pledge  given  in  1859,  that  the  next  meeting  should 
'  be  held  in  some  Southern  city,  the  Association  adjourned  to  meet  in  Nash- 
ville, Tennessee,  in  April,  1861,  the  exact  date  to  be  fixed  by  the  local 
Committee. 

The  OflScers  of  the  Nashville  Meeting  are.  President,  F.  A.  P.  Barnard, 
LL.D.,  President  of  the  University  of  Mississippi ;  Vice  President,  Dr. 
Robt  W.  Gibbes,  of  South  Carolina ;  General  Secretary,  Prof.  J,  W. 
Mallet,  of  Mississippi ;  Secretary,  Dr.  A.  L.  Elwyn,  of  Philadelphia. 
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2.  Beclamation  by  Gov,  Stevens  of  Washington  Territory. — 'Prot  B. 
SiLLiMAN,  Jr. — Sir  : — I  send  you  herewith  a  copy  of  my  final  Report  and 
Narrative  of  the  Exploration  of  the  Northern  route  for  a  Pacific  Bail- 
road,  and  desire  respectfully  to  ask  you  to  examine  it  in  connectioii  with 
a  volume  entitled  Natural  History  of  Washington  Territoiy,  by  Dia. 
Cooper  and  Suckley,  also  sent  with  this. 

It  is  due  to  one  of  the  authors  ^Dr.  Suckley)  that  I  should  here  re- 
mark that  when  he  was  informed  of  the  injustice  done  me,  ho  frankly 
admitted  that  I  had  a  right  to  be  dissatisfied  and  that  nearly  all  the  hctA 
complained  of  occurred  during  his  absence  in  California — that  when  he 
returned  he  found  the  title  pages  and  the  chapter  on  Meteorology  had 
been  printed  under  the  direction  of  Dr.  Cooper,  my  friend  and  neighbor, 
and  that  he  supposed,  from  Dr.  Cooper's  relationship  to  me,  that  my  per- 
mission had  been  given  to  the  incorporation  of  the  chapter  on  Meteorol- 
ogy. He  also  added  that  as  an  amende  honorable  he  should  send  notices 
over  his  signature  to  every  holder  of  the  book  and  also  one  to  be  pub- 
lished in  your  Journal,  stating  that  my  name  was  inadvertently  left  out 
of  the  title  page  and  that  I  was  the  sole  author  of  the  chapter  on  Meteor- 
ology. Therefore  wherever  Dr.  Suckley's  name  is  referred  to,  it  is  simply 
because  he  appears  as  joint  author  of  the  "  Natural  Histoiy,"  and  not 
because  I  attach  any  blame  to  him  in  regard  to  the  matter. 

An  examination  of  my  report  will  show  you  that  this  "  Natural  Histo- 
ry "  is  a  portion  of  my  own  Report  I  will  first  call  your  attention  to 
their  letter  addressed  to  me  transmitting  their  volume.  You  will  find  it 
at  the  close  of  the  volume  (Appendix  C).  In  that  letter,  as  will  appear 
from  its  contents,  they  transmit  the  portion  of  my  Report  immediately 
following  the  alphabetical  Index  and  preceding  the  appendices. 

If  you  will  examine  the  "  Natural  History  "  you  will  find  that  it  con- 
tains Chapter  IV.  of  my  Report  on  Meteorology,  copied  page  for  page ; 
that  this  chapter  is  illustrated  by  several  views  taken  from  the  body  of 
my  Report,  and  that  my  isothermal  chart  is  to  be  found  at  the  end  of  the 
volume.  By  turning  to  my  own  Report,  it  will  be  observed  that  Qm 
chapter  on  Meteorology  is  an  integral  portion  of  my  own  personal  and 
official  Report  of  the  route,  follows  the  geographical  memoir  and  precedes 
the  estimate  of  the  cost  of  a  railroad  on  the  northern  route. 

You  will  also  observe  upon  page  viii.  of  the  prefece  to  the  "  Natural 
History  "  that  the  authors  (Drs.  Cooper  and  Suckley)  state  that  none  of 
the  plates  illustrating  their  volume  have  been  before  published  in  any  of 
the  series.  If  you  will  compare  these  pictorial  views  with  those  in  my 
final  Report  and  narrative,  you  will  find  them  to  be  identically  the  same, 
having  been  struck  off  from  the  same  stone,  by  the  same  person,  and 
therefore  cannot  be  new.  . 

My  object  in  addressing  you  is  to  expoee  the  plagiarism  of  Dr.  Cooper 
and  to  show  his  injustice  to  myself. 

It  being  doubtful  whether  extra  copies  would  be  ordered  by  Congress, 
I  gave  my  consent  to  the  Government  printer's  striking  off  some  extra 
copies  of  the  Natural  History  Report  for  the  use  of  Drs.  Cooper  and 
Suckley,  they  bearing  the  expense,  and  the  pretended  edition  of  Bailliere 
Brothers  was  struck  off  in  this  manner.  I  did  not  give  my  consent  to 
the  incorporation  of  the  chapter  on  Meteorology,  or  to  the  use  of  the 
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plates,  or  to  the  use  of  the  isothenual  chart  It  was  done  without  au- 
thority, without  the  least  consultation  with  me,  nor  was  I  aware  till  I  saw 
the  bound' volume  that  they  had  any  intention  of  the  kind. 

Now  turn  to  their  title  pa^e.  1.  My  name  is  altogether  omitted  from  it, 
whereas  ^nce  the  work  is  simply  a  portion  of  my  own  report,  my  name 
should  have  been  there.  2.  The  title  states  that  Drs.  Cooper  and  Suck- 
Jey  are  the  authors  of  the  work,  and  of  course  the  authors  of  Chapter 
I V.    The  following  extract  from  the  title  makes  this  claim  : 

<<  Being  those  parts  of  the  final  Reports  on  the  Survey  of  the  Northern 
Pacific  Kailroad  route,  containing  the  Climate  and  Physical  Geography, 
with  full  catalogues  and  descriptions,  <fec,  by  J.  G.  Cooper,  M.  D.,  and 
Dr.  G.  Suckley,  U.  S.  A.,  Naturalists  to  the  Expedition."  3.  The  title 
shows  new  matter  added,  which,  under  the  arrangement  referred  to,  was 
•  certainly  inadmissable. 

i  wilUnow  call  your  attention  to  Bailliere's  advertisement  which  I  send 
,you  with  the  "Natural  History."  It  is  there  set  forth  that  Chapter  IV, 
on  Meteorology,  is  by  Gov.  Stevens  and  Dr.  Cooper. 

By  reference  to  the  date  of  my  letter  to  the  Secretary  of  War,  trans- 
mitting my  Report,  and  the  date  of  Drs.  Cooper  and  Suckley's  preface,  it 
will  appear  that  on  the  7th  of  February,  1859,  this  chapter  was  sent  in 
to  the  Secretary  as  my  exclusive  work  and  was  so  published  by  the  Sen- 
ate.' In  November  following  it  is  claimed  by  Drs.  Cooper  and  Suckley  in 
their  title*  page  as  their  work,  and  in  Bailli^re's  notice  as  the  joint  work 
of  Gov.  Stevens  and  Dr.  Cooper.  The  priority  of  the  Senate  publication 
establishes  the  plagiarism. 

The  authorship  of  the  chapter  in  question  is  exclusively  my  own.  Dr. 
Cooper  has  no  pretext  to  any  portion  of  the  authorship.  He  was  em- 
ployed by  me  under  the  authority  of  the  Department,  at  the  rate  of  $125 
per  month,  to  assist  me  in  my  Report.  He  did  assist  me  on  this  chapter 
and  in  other  portions  of  my  Report  I  prescribed  the  mode  of  investiga- 
tion, supervised  the  work  daily  and  prepared  the  Report.  The  mode  of  in- 
vestigation, reasoning,  deductions  and  conclusions  are  my  own  and  not  Dr. 
Cooper's.  My  attention  had  long  been  given  to  the  subject.  The  Doctor 
was  patient  under  my  direction  in  preparing  tables  and  collecting  data.  It 
18  not  only  a  most  extraordinary  case  for  an  employ^  to  assume  the  au- 
thorship of  an  article  when  he  simply  did  the  work  of  an  employ^,  but 
it  has  been  long  since  established  judicially  that  all  such  claims  are  utterly 
untenable. 

Why  did  not  Dr.  Cooper  claim  the  authorship  when  I  sent  in  the  Re- 

fort  to  the  Secretary  ?  Why  did  he  not  claim  it  when  he  was  employed 
y  me  in  assisting  me  in  the  tables  to  be  found  in  it  ?  He  was  during 
this  whole  time  and  for  many  months  subsequently  at  my  house  every 
day.  Why  did  he  not  claim  the  authorship  when  the  Senate  Report 
was  published  ?  It  was  published  before  the  date  (November)  of  their 
preface. 

Why  has  it  been  done  clandestinely,  my  first  notice  of  it  being  seven 
months  after  the  Senate  publication  ? 

I  had  a  right  to  expect  better  treatment  at  the  hands  of  Dr.  Cooper 
than  this,  since  at  the  time  he  was  contemplating  claiming  authorship  to 
an  article  of  which  he  knew  I  was  the  author,  he  was  pretending  friend- 
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ship  towards  myself,  and  afterwards  did  seek  and  obtain  ihrougEi'^j  in- 
fluence a  position  with  a  Government  expedition.     « 

I  have  respectfully  to  request  that  you  will  publish  this  communication 
in  your  valuable  Journal.  I  am,  Sir,  very  respectful  It, 

Isaac  L  S^evbns. 

3.  Dr.  Suckley^s  Disclaimer. — Editors  Silliman's  Journal : — Gentle- 
men : — You  will  confer  a  favor  by  stating  in  the  next  number  of  your 
valuable  Journal  that  the  authorship  of  the  Chapter  on  Meteorology  in 
Cooper  and  Suckley's  work  on  the  Natural  History  of  Washington  Ter- 
ritory should  be  accorded  to  the  Hon.  Isaac  L  Stevens,  whose  name 
was  unfortunately  omitted  from  the  title-page.  Notices  to  this  effect  have 
been  sent  to  all  the  owners  of  copies. 

Very  respectfully,  your  ob't  servant,  GsoRas  Sucklbt.  . 

New  York,  July  81, 1860. 

4.  Stereoscopic  Advertisements  ;  by  Eu  W.  Blake,  Jr. — ^Prof.  H.  ^. . 
Dove,  to  whom  we  are  indebted  for  so  many  beautiful  stereoscopic  exper-- 
iments,  in  his  Optische  Studien*  gives  a  specimen  of  stereoscopic  print- 
ing to  illustrate  the  double  refraction  of  Iceland  Spar,  as  seen  in  btnoeu- 
lar  vision. 

This  effect  is  produced  by  printing  for  the  left  eye,  lines  in  the  ordinary 
manner,  while  for  the  right  eye,  the  alternate  lines  are  slightly  advanced. 
Upon  combining  the  two  by  means  of  the  stereoscope,  fie  printing  ap- 
pears to  be  in  two  planes,  more  or  less  distant  from  each  other. 

Should  the  "  spacing"  of  the  two  not  correspond  exactly,  single  words 
will  rise  towards  or  fall  back  from  the  eye ;  thus  by  varying  the  spaces 
between  the  words  even  in  the  slightest  degree,  a  marked  effect  is  produ- 
ced. In  this  age  of  advertising  it  might  be  worth  the  while  of  enterpri- 
sing individuals  to  print  their  advertisements  in  a  stereoscopic  form.  It 
would  certainly  gain  for  them  a  more  general  and  careful  study  than  this 
class  of  literature  can  generally  command.  I  annex,  as  an  example  of 
this  mode  of  printing,  a  stereoscopic  advertisement  of  this  Journal,  which 
may  be  observed  by  simply  placing  the  instrument  over  it. 

6.  Paraselena  and  Lunar  Rainbow  ;  by  Lieut.  J.  M.  Gilliss. — ^When 
returning  from  Washington  Territory  and  at  9  p.  m.  of  July  26th,  we 
were  witnesses  to  atmospheric  phenomena  so  rarely  seen  together  that  a 
brief  notice  is  offered  for  record  in  the  Journal. 

The  steamer's  position  was  lat  44°  N.;  long.  124**  30' W.,  and,  con- 
sequently, some  20  miles  N.W.  of  Umpqua  river,  in  California.  The 
stars  shone  brightly  overhead  and  the  atmosphere  was  perfectly  calm,  but 
loaded  with  a  wet  fog  or  mist  At  the  time  specified,  the  moon  was  8^ 
days  old  and  its  altitude  about  20®.  Its  disc  was  enveloped  in  bright 
mist,  which  extended  in  a  well-defined  circle  of  30'  to  32'  diameter.  This 
mist-ring  was  surrounded  by  an  exquisitely  marked  halo  of  about  3° 
diameter,  whose  colors  were  blue,  pearl-^ite  and  reddish-pink,  the  blue 
color  nearest  to  the  moon.  The  halo  lasted  from  16"*  to  20™,  its  colors 
gradually  fading,  until  they  were  no  longer  distinguishable,  though  the 
bright  inner  mist-ring  continued  much  longer.  When  it  had  disappeared 
3tars  were  visible  to  within  16**  of  the  horizon. 

*  Optische  Studien  von  H.  W.  Dove.    Berlui,  18l>9. 
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Prior  to  the  formation  of  the  halo,  and  for  some  time  after,  we  ceased 
to  fiee  it,  there  was  a  perfectly  formed  fog  or  mist  bow  to  the  north  of  the 
ship.  At  times,  a  slight  tinge  of  dirty  red  could  be  traced  on  its  outer 
border  and  near  the  sea,  though  the  predominant  color  was  a  murky 
white. 

At  9^^  30™  a  faint  secondary  bow  was  formed  of  3^  lesser  radius,  but 
it  continued  only  a  few  minutes. 

6.  Oil  WelU  of  Pennsylvania  and  Ohio. — A  strong  impulse  has  been 
given  to  the  explorations  for  petroleum  by  the  success  of  the  well  at 
Titusville,  Pennsylvania,  worked  for  some  years  past  by  the  Pennsylvania 
Rock  Oil  Company,  on  Oil  Creek.  In  a  circuit  of  five  miles  from  Titus- 
ville, there  were  early  in  July,  over  400  wells  in  progress,  and  100  at 
work,  raising  from  ten  to  fifty  barrels  daily  from  depths  varying  from  40 
to  300  feet.  The  crude  oil  is  dichromatic,  having  by  transmitted  light  a 
dark  brown  color,  which  by  reflected  light  is  greenish  or  blueish.  Its  den- 
sity is  0*882.  It  is  even  in  warm  weather  rather  thick,  and  in  cold  weather 
is  more  stiff,  but  even  at  — 16°  is  still  fluid.  Its  odor  is  strong  and  pecu- 
liar from  the  Pennsylvania  wells — ^but  from  the  wells  at  Mecca,  Ohio,  it 
is  nearly  odorless.  It  boils  at  a  very  high  temperature,  but  begins  to  dis- 
till a  thin  colorless  oil,  even  at  212°  F.  By  fractional  distillation,  I  ob- 
tained from  304  grams  of  crude  oil  of  Titusville : — 


Temperature. 

Quantity. 

Densit} 

Ist  Product  at  100°C.  =  212°F.            (arid  water,) 

5Gin9. 

2a 

»< 

"  140°C.  to  16000—284°  to  802°F. 

26     " 

•788 

Sd 

u 

«  160°C.  to  160°O.=302°  to  820°?. 

29     « 

•763 

4th 

u 

"  160°C.  to  170°U.=320°  to  338°F. 

38     " 

•766 

5th 

u 

«  170*^0.  to  180oa=388*'  to  366° F. 

17     •' 

•776 

6tb 

u 

«  18(|OC.  to  200°C.~356°  to  892°P. 

16     " 

•800 

7th 

M 

"  200°C.  to  220°C.==8»2°  to  428°F. 

17     " 

•848 

8th 

f( 

"  22U°0.  to  270°C.=428°  to  618°F. 

12     « 

•854 

The  boiling  points  of  these  several  fluids  present  some  anomalies,  but 
are  usually  progressive,  thus, 

No.  2.  common  boiling  at  I15°C.=289°F.  remained  constact  at  228°C.=442°F. 

8.                   "             "  120°C.=248oF.  "               "     270°C.=518°F. 

4.                  "             "  140°C.=-284°F.  "               "     290°C.=664°F. 

6.                  **            "  160°G.=«20°F.  and  still  rising  at      8080C.=581°F. 

6.  "            "  135°  C.=275°F.  rose  rapidly  above  the  range  of  mercu- 

rial thermometer. 

7.  «  "  185°C.=276°F.     and  still  rising  at        306°C.=305°F. 

The  first  five  products  remained  entirely  fluid  at  the  low  temperature 
of  -16°  F. 

At  the  town  of  Mecca,  Trumbull  County,  Ohio,  many  Oil  Wells  have 
lately  been  bored.  We  learn  from  Dr.  J.  S.  Newberry,  who  has  lately 
visited  them,  that  only  two  were  as  yet  considerably  productive.  One  at 
*  Powers  Corners,'  which  yields  three  or  four  barrels  of  crude  oil,  daily, — 
and  the  second  has  rewarded  the  industry  of  two  poor  Germans  by  the 
unexpected  yield  of  twenty-five  gallons  hourly,  or  from  twelve  to  sixteen 
barrels  daily.  Over  fifty  wells  were  already  in  progress.  Many  of  them 
yielding  oil  from  the  sand  near  the  surface,  and  all  easily  bored — often  for 
a  well  to  the  depth  of  fifty  feet  at  a  cost  not  above  fifty  dollars — without 
the  pumping  apparatus  and  lining.  Oil  springs  have  been  known  in  both 
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these  districts  for  over  fifty  jears,  and  were  regarded  by.the  agricohnral 
population  with  disgust,  as  spoiling  their  water — until  they  found  them  an 
unexpected  source  of  wealth.  Both  these  districts  are  within  the  coal  re- 
gion— but  the  Pennsylvania  locality,  at  least,  is  below  the  coal-bearing 
rocks. — 8. 

7.  Artesian  Well  at  Columbus^  Ohio, — rate  of  increase  in  temperaiurt 
at  2,51 5  feet  depth.— In  a  letter  to  the  Editors  from  T.  E.  Wormlkt,  Esq. 
dated  Columbus,  Ohio,  August  6th,  1860.  Dear  Sirs  : — I  herewith  send 
you  the  temperature  of  the  artesian  well  in  our  city,  at  a  depth  of  2,5^75  feeL 

A  few  days  since  a  Walferdin*8  Thermometer,  placed  in  a  glass  tube 
filled  with  water,  and  this  enclosed  in  a  strong  iron  case,  also  filled  with 
water,  was  lowered  to  a  depth  of  2,475  feet,  where  it  remained  for  twenty- 
five  hours,  it  was  then  sunk  to  the  bottom  of  the  well,  a  depth  of  2,575 
feet,  where  it  remained  for  forty  minutes.  Upon  the  withdrawal  of  the 
instruments,  it  was  found  to  have  registered  88**  F.  Assuming  thia  to  be 
the  temperature  at  the  bottom  of  the  well,  and  also  assuming  as  correct 
idata,  that  the  temperature  is  uniformly  53°  F.  at  a  depth  of  90  feet,  we 
have  an  increase  of  1°  F.  for  every  seventy-one  feet. 

8.  Salt  Wells  in  Michigan, — At  Saginaw,  Michigan,  a  well  669  feet 
deep  has  been  sunk,  passing  through  the  coal  measures  and  readiing 
jabout  to  the  top  of  the  Devonian.  Its  water  is  half  saturated  with  salt 
and  has  the  temperature  at  surface  of  54^  F. 

At  Grand  Bapids,  Kent  County,  Michigan,  on  the  Grand  River,  the 
salt  well  is  661  feet  deep — but  as  it  begins  445  feet  lower  down  in  the 
eection  than  the  Saginaw  well,  the  whole  section  presented  by  the  two  is 
.over  1,100  feet  Careful  sections  of  all  the  beds  passed  through  have 
been  preserved  by  Mr.  George  A.  Lathrop,  our  informant,  who  will  com- 
municate them  to  the  State  Geologist. 

It  would  be  interesting  to  record  the  bottom  temperature  of  all  artesian 
wells,  by  a  Walferdin's  thermometer,  and  we  trust  our  correspondents 
will  take  care  to  send  us  such  results. 

Book  Notv^xs — 

1.  A  Treatise  on  Elementary  and  Higher  Algebra  ;  by  Theodorx 
Strong,  LL,.  D.,  Prof,  of  Math,  and  Nat  Philosophy  in  Rutgers  College, 
etc.  New  York.  Pratt,  Oakley  &  Co.  1859.— This  work  does  not  be- 
long to  the  class  of  elementary  compilations  with  which  our  schools  and 
colleges  are  so  abundantly  supplied,  but  is  a  fresh  and  original  treatise, 
atamped  on  every  page  with  the  peculiar  impress  of  the  author's  mind. 
It  contains  moreover  several  positive  additions  to  the  Science  while  many 
of  the  demonstrations  of  well  known  propositions  are  new  and  highly 
suggestive.  The  leading  idea  of  the  author  appears  to  have  been  to  set 
forth  the  theory  of  the  resolution  of  numerical  equations  in  a  new  man- 
ner ;  and  accordingly  this  subject  is  entered  upon  at  as  early  a  »tage  of 
the  book  as  possible.  Thus  he  begins  its  discussion  under  the  bead  of 
Multiplication,  continues  it  successively  under  the  heads  of  Divisiim, 
Geometrical  Progressions,  and  Undetermined  Cheffieients,  and  finally  com- 
pletes it  in  two  chapters,  near  the  close  of  the  volume,  on  the  "  Limits  of 
the  Real  Roote  of  an  Equation  of  the  nth  Degree,"— and  the  •*  Develop- 
ment of  the  Real  and  Imaginary  Roots  of  an  Equation  of  the  nth  De- 
gree." This  distribution  of  the  sul^ect,  however,  has  not  conduced  to 
clearness,  while  it  haa  given  thd  work  n  character  whidi  renders  the  word 
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"'  Elementary,'' introduced  into  the  title,  quite  inappropriate.  We  should 
not  have  thought  it  necessary  to  make  this  remark  had  not  the  author  in 
his  preface  declared  that  the  work  was  intended  *^  to  give  a  full  view  of  the 
present  state  of  the  science,''  and  also  to  be  adapted  "  to  the  wants  of 
teachers  and  pupils  not  only  in  our  Colleges  and  Academies,  but  in  schools 
of  a  primary  character,^  Dr.  Strong  baa  risen  to  such  heights  in  the  sci- 
ence and  has  so  long  been  an  industrious  explorer  on  its  confines,  that  he 
has  lost  sight  of  the  paths  by  which  the  novice  must  necessarily  be  intro- 
duoed.  But  assuming  the  reader  to  have  acquired  a  fair  knowledge  of 
algebra,  including  the  general  theory  of  equations,  we  would  recomncrend 
him  to  read  this  work  as  a  review  in  which  the  science  is  rearranged  in  a 
special  order,  and  a  new  light  is  thereby  thrown  upon  many  of  its  pro- 
cesses. For  Dr.  Strong  is  a  master  of  his  subject  and  handles  the  most 
di£Scult  parts  of  it  with  something  of  that  kind  of  giant  ease  which  we 
feel  and  admire  so  much  in  the  great  Euler. 

From  this  statement,  the  reader  will  readily  understand  that  a  mnnute 
review  of  this  work,  pointing  out  all  that  is  peculiar  in  methods,  or  in  ar- 
rangement of  methoas,  would  be  a  profitless  and  superfluous  labor.  We 
will  make  but  a  single  remark  upon  that  part  of  the  book  which  is  pro- 
minently set  forth  as  new  and  important  both  by  the  author  and  his  re- 
viewers— ^namely :  the  Solution  of  Cubic  Equations  •*  by  pure  algebra." 
The  author's  solution  is  certainly  new,  (at  least  new  to  us,)  and  extremely 
ingenious ;  but  we  can  hardly  concede  that  it  is  the  only  solution  "  by 
pure  algebra,"  as  appears  to  be  claimed.  For  if  the  term  "  pure  algebra" 
is  used  to  distinguish  the  solution  from  that  which  is  obtained  by  trigo- 
nometry, then  we  have  other  methods  of  solving  the  "  irreducible  case  of 
Cardan's  rule"  by  "  pure  algebra,"  quite  as  complete  on  this  score  as  that 
of  Dr.  Strong.  He  obtains  the  roots  only  by  a  series  of  successive  ap- 
proximations, and  does  not  present  them  in  the  form  of  a  finite  algebraic 
formula.  Horner's  method  of  solving  equations  appears  to  us  to  meet  the 
case  as  well  as  Dr.  Strong^s,  both  being  based  upon  successive  approxima- 
tion, and  in  practice  Horner's  method  will  generally  be  far  more  expedi- 
tious. Again,  the  roots  may  be  developed  in  converging  series  (as  was 
done  by  Nicole  as  long  ago  as  1738)  and  thus  obtained  by  *^pure  alge^ 
bra."  As  compared  with  the  method  by  series,  Dr.  Strong's  solution  pos- 
sesses the  decided  advantage  that  it  always  approximates  with  tolerable 
rapidity,  the  rate  of  approximation  being  nearly  the  same  in  every  case ; 
vrhile  the  series  of  Nicole  converge  with  more  or  less  rapidity  according 
to  the  relation  existing  between  the  coe£Scients  of  the  given  equation,  and 
in  certain  cases  the  convergence  is  so  slow  as  to  render  the  series  praetic- 
ally  useless.  For  example,  the  terms  of  the  series  which  express  the  roots 
of  the  equation  a;^  — 23a;=:30,  will  depend  upon  the  successive  powers  of 
the  fraction  ^|f|t,  which  differs  so  little  from  units,  that  one  thousand 
terms  of  the  series  would  barely  suffice  to  determine  the  first  decittial 
place  of  the  root,  whereas  some  ten  or  twelve  approximations  according 
to  Dr.  Strong^s  method  will  determine  the  roots  accurately  to  six  decim^ 
places.  This  method,  therefore,  may  be  justly  claimed  as  an  addition  to 
the  science,  as  well  as  the  solution  of  Binomial  Equations,  the  new  demon- 
stration of  the  Binomial  Theorem,  the  development  of  the  roots  of  equa- 
tions, series,  etc.,  all  of  which  will  be  read  with  pleasure  by  advanced 
stude&ts. 


Digitized  by 


Google 


808  Miscellaneous  Intelligence. 

2.  ContributionB  to  the  Palaeontology  of  lowa^  being  descriptions  of 
new  species  of  Crinoidea  and  other  fossils^ — (supplement  to  vol.  i,  part  ii« 
of  the  Geological  Repository  of  Iowa) ;  by  Jambs  Halu — Eight  sheets  of 
an  early  copy  of  these  contributions  have  readied  us  from  the  Author  in 
advance  of  publication.  As  we  hope  soon  to  receive  a  complete  copy,  wa 
reserve  a  list  of  its  contents  for  a  second  notice. 

Personal. — Prof.  Dana  returned  to  the  United  States  early  in  Au- 
gust, improved  in  health  by  his  European  visit,  but  not  yet  in  a  state  to 
permit  the  resumption  of  his  accustomed  labors.  Ladt  Franklik  was 
passenger  on  the  same  ship. 

Prof.  C.  U.  Shbpard,  and  Prof.  Alkxis  Caswell  of  Brown  University 
are  among  the  American  tourists  in  Europe  this  season. 

Prof.  Eli  AS  Loomis,  LL.D.,  late  of  Ne\f  York  University,  has  been 
elected  to  the  chair  of  Natural  Philosophy  and  Astronomy  in  Yale  Col- 
lege made  vacant  by  the  death  of  Prof.  D.  Olmsted.  Prof.  Loom  is  is 
now  in  Europe  for  the  purpose  of  making  additions  to  the  physical  cabinet 
of  Yale  College. 

Joseph  E.  Sheffield,  Esq.,  a  citizen  of  New  Haven,  distinguished  for 
his  enlightened  liberality,  has  at  his  sole  charge,  prepared  a  large  i»Dd 
commodious  building  for  the  uses  of  the  Yale  Scientific  School,  era- 
bracing  ample  apartments  for  the  Engineering,  Mechanical  and  Physical 
departments — a  perfectly  appointed  chemical  Laboratory  fitted  for  thirty 
special  students,  and  private  laboratories  for  the  Professors — a  Metallur- 
gical Laboratory — Lecture  rooms,  both  private  and  public — and  two  mu- 
seum rooms — forming  altogether  a  scientific  Establishment,  second  to 
none  in  this  country.  It  will  be  ready  for  occupation  at  the  opening  of 
tlie  fall  term. 

TaAXSACTTONS  OF  TH«  Am.  Phtlos.  Soctktt,  Phila.,  vol.  xi,  new  series.  Part  TIT, 
1860. — Art.  xvi,  p.  187-!f58,  Revision  of  Buprestidae  of  the  U.  S.,  ;rith  a  plate.  By 
JohnL.  LeConte,  M.D. — xvii,  p.  259-402,  Analytic  Orthography;  an  Investigation 
of  the  soorcea  of  the  voice  and  their  Alphabetic  notation.  By  Pnf.  8,  8,  HtUdt- 
mann. 

Pboceedings  of  Am.  Pbil.  Soc.  Philad..  1860.  January  to  June.— p.  174,  Deaths 
of  members  announced — p.  175.  Phosphoresence  of  the  Diamond  ;  Dr.  Em^noti. — 
p^  176,  Oale  of  July  9th  and  10th,  1860— Effects  upon  Philadelphia  Oas  Wcirks; 
JProf.  CreMon, — p.  177.  Sanscrit  and  Engli^ih  analogues;  Pliny  E.  6*Aa«e.— Geoloyy 
of  the  Arctic  Archipelago  drawn  from  Mc  Klintock's  narrative,  J,  P.  Le*iejf. — p.  295, 
Regiiiterinv  Thermometpr ;  Jamet  Lewis. — p.  297.  Biographical  notice  of  the  late 
Tbomas  Nuttall — p.  820.  Optical  education :  Dr.  JSmerwn. — Obituary  notice  of 
JoRKPH  Anniaox  Alexandrr;  John  Lei/bum,  D.D. 

TaANSACTtONS  OP  Till  AcADKMT  OF  Sacnt  Louis,(Mo.O  vol.  1. — p.  58S  Observations 
on  the  cretaceous  strata  of  Texasi ;  B.  F.  Shumard. — p.  606,  DeM'riplions  of  new 
cretaceous  fossils  from  Texas ;  B.  F  Shumard  The  author  describes  the  following : 
yautilua  Texanw ;  Janira  Wrighlii  ;  Onirea  qftadriplicata  ;  O.  bellaplicnia  ;  C%- 
dfiria  hemigrannxua^p.  624,  Description  of  five  new  species  of  Gasten>po<la,  from 
the  Coal  measures,  and  a  Brachiopod  from  the  Potodam  Sandstone  of  Texas,  B.  P. 
Shtanard  viz:  Pleurotomaria  Brazoenttit;  P.  tenitutriata ;  P,  RiddUlii ;  P.gtam^ 
dula  :  Marchinona  Terana  ;  Orthin  C<doradoenitis, 

MeHOIURS  DB  l'  ACAb£MIB  ImPEIIIALK    DK8  SciK.XCEB,    ArTS   ET  BBLLKB-LnT&fS  DK 

DiJON,  second  series,  Tome  vii,  1858-1859.  Dijon,  1859,  800  pp.,  scientific  contents 
catalogues  des  Insectes  coleopteres  du  departement  de  la  Vote-dor  («ut/«),  par  M, 
Rouget. 

Une  visits  4  la  grotte  de  Fouvent  (Haute-Sadne):  OaMmtiata  fottilei  ei  debria  db 
rinduitrie  humain;  memoire  poathome  de  M,  Nodot. 
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Postscript,  September  7. 

LeVerrier's  Report  on  the  Solar  Eclipse  of  July  18,  1860,  at  Tara- 
9ona  in  Spain,  {VInetitut,  Nos.  1387-88-89.  Aug.  1-16.) — [At  the 
last  moment,  and  after  our  notices  of  tliis  phenomenon  is-ere  printed 
(see  pp.  281,  285,  288),  we  have  received  I^Verrier's  lleport  of  the  Ob- 
aervations  of  the  French  Expedition  to  Spain,  made  to  the  Minister  of 
Public  Instruction,  which  we  hasten  to  lay  before  our  readers,  slightly 
condensed,  although  other  matters  which  some  of  our  correspondenta 
"will  naturally  look  for  here  are  thereby  displaced.  The  interest  with 
"which  LeVerrier*s  new  views  of  the  physical  constitution  of  the  Sun  will 
be  read  is  our  apology  to  all  such.] 

LeVerrier  was  accompanied  to  Spain  by  Messrs.  Yvon  Villarceau, 
and  Chacomac,  who  were  occupied  chiefly  with  determining  the  height 
and  position  of  two  or  more  of  the  luminous  appendages.  M.  Foucault 
studied  the  corona,  and  made  the  photometric  and  photographic  experi- 
ments. M.  LeVerrier  observed  the  astronomical  phases  of  the  phenome- 
non, and  was  also  charged  with  the  duty  of  obtaining  an  exact  description 
of  the  whole  scene.  Two  telescopes  on  Foucault's  plan  were  devoted  to  the 
measurements,  being  provided  with  micrometers  of  peculiar  construction, 
devised  by  Yvon  Villarceau  for  rapid  and  easy  manipulations  in  the  dark. 
Two  excellent  telescopes  of  6  inch  aperture  (one  for  the  use  of  the  Span- 
ish obi^ervers)  were  also  provided,  to  which  must  be  added  the  photo- 
graphic apparatus,  a  meridian  circle,  chronometers,  barometers,  seekers, 
and  lastly  the  great  meridian  instrument  belonging  to  the  War  Depart- 
ment, and  with  which  the  longitude  was  determined — forming  a  grand 
total  of  scientific  baggage  which  on  the  28th  of  June  was  dispatched  for 
Spain.  The  outfit  of  the  English  expedition  was  even  yet  more  consider- 
able. Early  in  July  Mr.  Yvon  Villarceau  joined  the  instruments  at  Tudela 
in  the  center  of  Spain,  on  the  banks  of  the  Ebro,  and  immediately  pro- 
ceeded with  them  to  Tarnzona  and  to  the  chosen  station  called  the  Sane- 
iuaire^  1,400  meties  (=4592  feet)  above  the  sea.  M.  LeVerrier  and  Fou- 
cault, fearing  clouds,  descended  on  the  morning  of  the  18th  to  a  plateau 
ne.ir  the  cemetery  of  Tarazona  where  the  weather  was  magnificent  during 
the  whole  eclipse.  Passing  the  description  of  the  contacts  and  observa- 
tions for  time,  (S^c,  we  note  that  at  totality  they  found  the  general  illu- 
mination of  the  atmosphere  much  greater  than  ihe  relation  of  former  ob- 
servers of  total  eclipses  had  led  them  to  expect,  so  that  they  could  read 
and  write  easily  without  using  their  lamps. 

Says  LeV. :  ^^  The  firet  object  which  I  saw  in  the  field  of  the  telescope 
after  the  commencement  of  totality  was  an  isolated  cloud  separated 
from  the  moon's  border  by  a  space  equal  to  its  own  breadth,  the  whole 
about  a  minute  and  a  half  high  by  double  that  length.  Its  color  was  a 
beautiful  rose  mixed  with  shades  of  violet,  and  its  transparency  seemed  to 
increase  even  to  brilliant  white  in  some  parts.  A  little  below  on  the  right 
two  clouds  lay  superimposed  on  each  other,  the  smaller  above,  and  the 
two  of  very  unequal  brilliancy.  The  rest  of  the  western  edge  of  the  disc 
Itod  the  lower  part  showed  nothing  more  than  the  corona,  the  light  of 
which  was  perfectly  white  and  of  the  greatest  brilliancy.  But  30°  below 
the  horizontal  diameter  on  the  east  I  discovered  two  lofty  and  adjoining 
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peaks,  the  upper  sides  both  tinted  with  rosy  and  violet  lig^t  while  the 
lower  sides  were  brilliant  white.  I  do  not  doubt  that  the  toothed  form 
I  assign  to  these  peaks  is  real,  which  as  it  contrasted  with  that  of  the 
first  appendages  I  have  described,  I  verified  with  great  care ;  moreover, 
in  shifting  the  telescope,  whose  high  power  permitted  a  sight  of  only 
a  small  part  of  the  solar  disc  at  one  time,  I  saw  a  third  peak  a  little 
higher,  also  tooth-formed,  and  resembling  Uie  two  others  in  color  and 
form,  differing  only  in  its  larger  dimensions.  The  remainder  of  the  dise 
offered  nothing  remarkable,  and  on  returning  to  the  upper  region  I  found 
the  two  first  described  clonds  unchanged.  As  the  moment  of  reappear- 
ance of  the  Sun  approached,  and  whue  waiting  for  the  first  rays,  I  made, 
during  about  20",  perhaps  my  most  important  observation.  The  margin 
of  the  disc  which  two  minutes  before  was  entirely  white  was  now  tn^ed 
by  a  delicate  fillet  of  unappreciable  thickness  of  a  purplish  red — then  aa 
the  seconds  glided  by,  this  fillet  enlarged  by  d^rees  and  formed  soon 
around  the  black  disc  of  the  moon,  over  a  breadth  of  about  80^  a  red 
border  perfectly  defined  in  thickness,  crescentrformed  and  with  an  irr^n- 
lar  outline  above.  At  the  same  instant  the  brilliancy  of  the  part  c^  the 
corona  which  during  the  last  second  emeiged  from  behind  the  moon^s 
disc  was  exalted  so  rapidly  that  I  was  in  doubt  if  the  sun^s  light  was  not 
returned.  It  was  only  on  the  reappearance  of  the  direct  rays,  the  bright- 
ness of  which  obliterated  in  turn  the  corona,  that  I  was  sure  of  the  nature 
of  three  phenomena  present  at  the  same  time,  which  I  thus  sum  up. 

1.  The  visible  part  of  the  emergent  Sun  over  its  whole  breadth  and  up 
to  the  height  of  seven  or  eight  seconds  was  covered  by  a  bed  of  rosy 
clouds,  which  appeared  to  gain  in  thickness  as  they  emerged  from  behind 
the  disc  of  the  moon.  Must  we  believe  that  the  entire  surface  of  the 
sun  is  overspread  at  a  small  elevation  as  it  is  strewn  with  faculse,  and 
that  the  roseate  clouds  are  emanations,  appearing  like  spots  on  the  snn^s 
disc? 

2.  The  intensity  of  the  light  in  the  corona  which  is  always  white,  va- 
ries with  great  rapidity  in  ^e  immediate  vicinity  of  the  Sun's  disc. 

3.  The  reappearance  of  the  direct  sunlight  was  at  3*»  0™  49*K).  To- 
tal obscuration  continued  d'>>  14*-3.  The  disc  of  the  moon  comj^etely 
cleared  the  Sun  at  4^  6°»  20«." 

[M.  Foucault's  interesting  observations  on  the  photographs,  etc,  are 
unavoidably  postponed  for  want  of  room.] 

LeVerrier  goes  on  to  state  that  the  observation  of  his  party  authorize,  in 
his  opinion,  important  modifications  in  the  generally  received  notions  re- 
specting the  physical  constitution  of  the  Sun.  Arago  in  his  notice  of  solar 
eclipses — says,  *'  where  exist  the  reddish  flames  wiUi  well  defined  outlines 
which  during  the  total  eclipse  of  the  8th  of  July,  1842,  passed  oonsid^^ 
ably  beyond  the  outlines  of  the  lunar  disc  ?  These  flames  were  either  in 
the  Moon,  or  in  the  Sun,  or  in  our  atmosphere ;  unless,  indeed,  denying 
their  actual  existence,  we  regard  them  as  an  effect  of  light,  for  example 
as  phenomena  of  diffraction.'^ 

The  two  last  suppositions  have  found  few  partisans.  Before  adopting 
any  hypothesis  it  is  necessary  to  decide  by  observation  a  certain  feature  ol 
the  phenomenon.  During  the  eclipse,  the  disc  of  the  moon  moves  acrost 
the  disc  of  the  Sun.    But  do  these  reddish  clouds  follow  the  moon  in 
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its  movement  ?  or  does  each  cloud  remain  invariabl j  above  the  same 
point  on  the  solar  disc  ?  In  the  first  case  the  origin  of  the  luminous 
clouds  is  to  be  sought  in  the  Moon ;  in  the  second  case,  these  clouds 
belong  to  the  Sun.  For  deamess  saJce,  assume  the  latter  supposition, 
and  (^eerve  what  appearances  should  present  themselves  when  the  lunar 
disc  passes  like  a  screen  over  the  whole.  Consider  first  a  doud  situ- 
ated on  the  east  and  adherent  to  the  Sun's  limb.  This  object  will  be 
visible  at  the  instant  when  totality  commences.  The  advandng  moon 
will  regularly,  at  the  rate  of  a  half  second  of  arc  in  a  second  of  time, 
cover  with  its  limb  successively  the  lower  then  the  middle  and  lastly  the 
higher  portions — ^ihus  constantly  diminishing  the  height  of  the  cloud. 
For  a  cloud  situated  on  the  west,  these  appearances  will  be  reversed,  its 
magnitude  increasing  as  the  moon  gradually  uncovers  it  If  then  the 
roseate  appendages  seen  during  a  total  eclipse,  depend  on  the  sun,  the  fact 
should  appear  by  the  variation  in  height  between  those  which  appear  in 
the  east  and  the  west  The  phenomena  will  appear  otherwise  if  the  douds 
appertain  to  the  moon. 

In  the  absence  of  equatorial  solar  clouds,  the  question  in  dispute  can 
still  be  decided  by  observations  on  those  seen  on  the  south  or  north  of  the 
disc.  The  height  of  these  douds  ought  not  to  vary,  it  is  true,  whether 
they  belong  to  the  moon,  or  to  the  sun,  but  in  the  latter  case,  carried 
away  by  the  sun  they  would  be  displaced  on  the  lunar  disc  with  a  cer- 
tain velocity,  while  if  they  are  adherent  to  the  moon's  disc,  they  would 
not  be  so  displaced  Hence  the  study  of  the  height  of  the  luminous 
clouds,  whether  east  and  west  or  north  and  south,  has  the  highest  interest 
All  the  elements  of  the  desired  demonstration  are  found  in  the  Spanish 
observatioD8.  In  my  first  report,  I  mentioned  the  successive  increase  in 
thickness  of  a  band  of  rosy  clouds  visible  from  the  east  to  the  end  of  the 
eclipse.  Messrs.  Yvon  Villarceau  and  Chacomac  have  carefully  noted  the 
motions  of  a  cloud,  situated  on  the  north.  This  cloud,  according  to  M. 
Villarceau,  in  two  minutes'  time  was  displaced  8^°  on  the  moon's  disc,  in 
moving  to  the  west  The  measurements  of  M.  Ghacornao  cover  an  inters 
val  of  over  six  minutes  in  time,  in  which  the  cloud  moved  11^°. 

Beautiful  observation,  and  one  which  could  not  have  been  hoped  for  I 
We  see  that  the  duration  of  the  motion  studied  by  Chacomac,  much  ex- 
ceeds the  time  of  total  obscuration.  The  last  measure  was  made  more  than 
three  minutes  after  sun-light  had  reappeared  I  It  is  important  to  note, 
among  other  points  that  this  was  not  done  with  a  cloud  vaguely  seen  after 
the  return  of  sunlight,  but  fortunatdy  it  was  a  measurement  so  care- 
fully made  as  to  be  a  guaranty  against  Uie  possibility  of  illusion.  It  should 
be  added  that  the  displacement  of  the  luminous  doud  determined  by  the 
observations  made  at  the  Sanctuaire,  is  precisely  equal  to  that  required 
by  calculation,  assuming  the  cloud  to  belong  to  the  Sun.  There  remains, 
then,  no  foundation  for  a  doubt,  as  to  the  nature  of  the  rosy  clouds 
which  have  been  variously  called  flames,  mountains,  protuberances,  and 
clouds. 

The  observation  on  one  of  the  appendages,  perfectly  isolated  from  the 
disc  of  both  the  Sun  and  Moon  and  of  a  sharply  pronounced  character, 
and  on  the  other  the  appearance  of  a  rosy  band  on  the  west  at  the  mo- 
ment of  emersion,  and  die  rate  of  motion  of  a  second  appenda^  fixed 
by  Villarceau  and  Chacomac,  prove  that  these  objects  belong  to  Uie  Sun. 
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Let  us  then  hereafter  pive  the  name  of  solar  clouds  to  the  rosy  append- 
ages which  hecoiTie  visible  when  the  solar  light  is  sufficiently  dimmed. 

A  tew  words  more  will  finish  the  description  of  the  phenomenon  and 
of  the  observations.  Lnmail-Effendi,  a  young  Egyptian  attached  to  the 
Paris  Observatory  for  three  years  past,  a  very  expert  astronomer,  and  who 
accompanied  the  French  expedition  to  Spain,  has  sent  me  a  drawing 
which  prov*?8  the  appearance  of  luminous  clouds  in  the  east  immediatdj 
before  the  commencement  of  the  eclipse.  The  clouds  in  question  form  a 
slightly  elevated  but  continuous  band  embracing  90^  of  the  outline  of  the 
Sun.  This  band  was  not  long  visible,  but  was  eclipsed  behind  the  lunar 
disc,  and  it  had  in  effect  ceased  when  I  passed  over  this  region  in  explor- 
ing the  whole  periphery  with  a  power  which  allowed  me  to  see  only  por- 
tions successively. 

The  magnetic  observations  were  made  at  Paris,  the  variations  being 
sensibly  simultaneous  for  the  whole  of  Europe,  and  M.  Desains,  who 
took  note  of  the  magnetic  observations,  detected  no  perturbations  during 
the  eclipse. 

Physical  constitution  of  the  Sun, — A  reconstruction  or  even  a  com- 
plete abandonment  of  the  theory  hitherto  prevalent  as  to  the  physical 
constitution  of  the  Sun  appears  to  me  essential.  It  must  give  place  to 
one  far  more  simple. 

We  have  been  hitherto  assured  that  the  Sun  was  composed  of  a  cen- 
tral dark  globe ;  that  above  this  globe  existed  an  immense  atmosphere  of 
sombre  clouds,  still  higher  was  placed  the  photosphere,  a  self-liiroinonsi, 
gaseous  envelope,  and  the  source  of  the  light  and  heat  of  the  sun. 
Where  the  clouds  of  the  photosphere  are  rent,  says  the  old  theory,  the 
dark  body  of  the  Sun  is  seen  in  the  si)Ots  which  so  frequently  appear. 
To  this  c-omplex  constitution  must  be  added  a  third  envelope  formed  of 
the  accumulation  of  roseate  clouds. 

Now,  I  fear  that  the  greater  part  of  these  envelopes  are  only  fictions — 
that  the  Sun  is  a  body,  luminous,  simply  because  of  its  high  tempera- 
ture, and  covered  by  an  unbroken  layer  of  roseate  matter  whose  existence 
is  now  proved.  This  luminary  thus  formed  of  a  central  nuc]<>us,  liquid 
or  solid,  and  covered  by  an  atmosphere,  falls  within  the  law  common  to 
the  constitution  of  celestial  bodies. 

[M.  LeVerrier  goes  on  to  discuss  with  some  detail  the  solar  spots  in 
the  light  of  these  new  views,  but  this  we  must  defer  for  another  occasion. 
It  is  certain  that  a  subject  of  so  much  interest  will  command  much  con- 
sideration from  physicists  and  astronomers  and  we  shall  take  care  to  give 
it  the  attention  it  deserves. 

Nor  will  the  question  be  settled  peaceably — already  M.  Faye  {Comptes 
Rend.^  Aug.  13)  in  presenting  to  the  French  Academy  a  long  letter  from 
Baron  Feilitzseh  with  an  account  of  his  ohservations  (also  in  Spain),  de- 
clares it  to  be  his  opinion  as  well  as  that  of  Baron  F.  that  the  eclipse  of 
1860  furnishes  the  most  decisive  evidence  in  favor  of  the  opinion  which 
refers  the  corona  and  the  luminous  clouds  to  simple  optical  appearances, 
and  not  to  the  essential  constitution  of  the  Sun  or  of  his  atmosphere.  M. 
Faye  adds  that  the  opinion  appears  to  be  confii-med  by  a  comparison  of 
the  results  of  other  observers — that  the  Sun  has  no  atmosphere  and  that 
the  appearances  recorded  are  purely  optical  I — ^£ds.] 
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Abt.  XX  V  111. — Lecture  on  the  Ovlf  Stream^  Prepared  at  the 
Bequest  of  the  American  Associdiion  for  the  Advancement  of  Sci- 
ence ;  by  A.  D.  Bache,  Supt  U.  S.  Coast  Survey  * 

[Delivered  before  the  American  Association  for  the  Advancement  of  Science,  at 

Newport.] 

By  request  of  the  Association,  at  their  last  meeting,  at  Spring- 
field, I  now  present  a  summary  of  the  results  of  the  Gulf  Stream 
explorations  made  by  the  officers  of  the  Coast  Survey. 

The  Gulf  Stream  is  the  great  hydrographic  feature  of  the  ITni- 
ted  States  coast,  and  no  survey  of  the  coast  could  be  complete 
for  purposes  of  navigation,  without  it.  Hence  the  explorations 
have  been  early  undertaken  and  thoroughly  carried  on.  But  as 
it  required  peculiar  means  and  special  adaptation  in  the  officers 
to  this  line  of  research,  and  did  not  require  a  continuous  survey, 
the  work  has  been  executed  from  time  to  time,  as  means  and 
officers  could  be  had  without  interference  with  the  more  regular 
operations  of  the  hydrography. 

An  act  of  Congress  which  refers  to  this  Survey,  requires  the 
immediate  presentation  of  its  results  to  Congress  and  they  have 
therefore  been  discussed  as  soon  as  procured  and  have  been 
given  to  the  public. 

This  is  the  great  sea  mark  of  the  coast  of  the  United  States, 
both  Gulf  and  Atlantic,  and  its  q^ualitiesas  hindrances  and  aids 
to  navigation  require  that  the  navigator  should  be  well  informed 
in  regard  to  it. 

*  Communicftted  by  the  Author. 
AM.  JOUR.  SCL—SECOND  SERIES,  Vol  XXXI,  No.  90.~NOV.,  1860. 
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In  order  to  present  an  intelligible  summaiy  of  the  results  ob- 
tained by  llie  Coast  Survey  in  the  short  time  allowed  for  a  lec- 
ture, it  is  necessary  to  condense  tlie  subject  very  considerably, 
to  omit  matters  at  :dl  extraneous  to  the  subjects  in  hand,  and  to 
con  tine  myself  to  a  brief  and  direct  statement  of  the  means  em- 
plofft-d  in  cxaminvig  tite  stream  from  its  surface  to  its  depths^  the 
mtt/iod  of  studying  i/ie  results^  and  of  the  results  themselves. 

The  temperatures  in  and  near  the  Gulf  Stream,  are  among 
its  most  striking  peculiarities,  and  therefore  have  formeil  one 
principal  object  of  observation.  It  will  be  necessary  in  order  to 
oring  the  subject  within  limits,  to  confine  myself  chiefly  at 
this  time  to  the  consideration  of  this  class  of  facts  and  to  the 
results  and  laws  connected  with  them. 

I  shall  proceed  therefore  to  consider  the  subject  under  the  fol- 
lowing heads: 

1.  The  Instruments  for  determining  deptha  and  temperatures 
and  for  obtaining  specimens  of  the  bottom. 

2.  The  phm  of  research. 

3.  The  method  of  discussion  of  the  results, 

4.  The  results,  consisting  of  type-curves  of  the  law  of  change 
of  temperature  with  depth,  at  several  characteristic  poftitions. 
Type-curves  showing  the  distribution  of  temperaturee  across  the 
stream,  represented  by  two  sets  of  curves,  one  in  which  the  vari- 
able temperatures  at  the  same  depth  is  shown,  and  the  other  in 
vhich  the  variable  depth  of  the  same  temperature  is  represented. 
Upon  the  diagrams  showing  these  latter  curves,  the  figure  of  the 
bottom  of  the  sea  is  given,  where  it  has  been  obtained. 

Discussion  in  regard  to  the  cold  wall,  which  is  one  of  the  most 
interesting  features  of  }he  approach  to  the  Gulf  Stream. 
6.  The  limit  of  accuracy  of  the  results. 

6.  The  figure  of  the  bottom  of  the  ocean  below  the  Gulf 
Stream. 

7.  The  general  features  of  the  Gulf  Stream  as  to  temperature. 
These  points  are  illustrated  by  diagrams,  enabling  the  eye  to 

follow  the  results  as  they  are  stated* 

L  iKSTRUiosina 

1.  For  Temperatures, — The  instrument  for  determining  temper- 
atures should  fulfill  the  two  conditions  of  registering  its  indica- 
tions and  of  being  unaifected  by  pressure.  The  common  mercu- 
rial thermometer,  while  it  answers  perfectly  for  the  determination 
of  temperatures  at  the  surflice,  fails  in  both  the  conditions  stated. 
The  ordinary  self-registering  thermometer,  or  self-reffistering 
metallic  thermometer,  in  the  watch  form,  as  made  by  Breguet^ 
Montandon,  and  Jiirgensen,  when  provided  with  a  suitable  cover 
to  protect  it  from  pressure,  answers  a  good  purpose,  and  has 
been  exteni^vely  applied  in  the  course  of  the  observationa    Ab 
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a  rule  it  is  only  the  mininrom  temperature  themaoTncters  that 
muflt  be  tised,  as  the  temperatures  decrease  generally  in  descend^ 
ing.  An  ordinary  self' registering  minimum  thermometer  placed 
in  a  glass  globe,  was  successfully  used  by  Commander  Charles  H. 
Davis,  and  by  Lieut  G.  M.  Bache.  It  has  the  disadvantage  of  tak- 
ing the  temperature  slowly,  and  of  being  inapplicable  below  a 
certain  depth.  Small  hollow  cylindrieal  brass  vessels  which  were 
divided  in  two  parts  closely  fitted  by  grinding,  and  within  which 
the  Breguet  thermometers  of  the  watch  form  were  placed,  were 
an  improvement  upon  the  glass  globe,  as  taking  the  temperature 
of  the  sea  more  rapidly,  but  besides  the  difficulty  of  making  the 
joint  tight,  they  were  crushed  by  the  pressure,  at  even  moderate 
depths.  The  substitution  of  a  globe,  for  the  cylinder,  extended 
the  range  of  these  instruments,  but  the  thermometers  were  ofken 
crushed  or  injured  bv  the  access  of  sea-water  to  the  interior  of 
the  globe.  Six's  seff-registering  thermometers  as  bearing  con- 
siderable pressure  without  injury  and  without  rendering  the  in- 
dications erroneous,  and  'as  requiring  no  case  to  enclose  them, 
except  to  prevent  breaking  from  accidenUil  knocks  in  handling, 
are  very  useful.  They  are  still  favorites  with  many  of  the  offi- 
cers, though  others  complain  of  their  great  liability  to  derange- 
ment, especially  if  the  mercury  is  not  perfectly  clean,  when  the 
mercurial  column  easily  separates  and  some  skill  is  required  to 
bring  it  together.  These  instruments  are  from  their  cheapness 
still  furnished  to  the  parties  and  are  used  successfully  at  depths 
Teaching  about  one  hundred  fathoms,  and  on  occasions,  conside- 
rably lower.  Keeping  them  in  order  requires  the  skill  of  an 
experimenter,  rather  than  that  of  an  observer,  and  hence  they 
do  not  satisfactorily  fulfill  the  conditions  of  the  problem.  The 
metallic  thermometer  of  Joseph  Sax  ton,  Esq.,  of  the  U.  S.  Office 
of  Weights  and  Measures,  is  a  compound  coil  resembling  some- 
what the  well  known  instrument  or  Breguet.  In  its  construc- 
tion, two  stout  ribbons,  of  silver  and  platinum — carefully  united 
by  silver  solder  to  an  intermediate  thin  plate  of  gold — are  coiled 
with  the  more  expansible  metal  in  the  interior.  The  gold  serves 
to  prevent  the  tendency  of  the  silver  and  platinum  to  separate. 
The  lower  end  of  thift  coil  is  fastened  to  a  brass  stem  passing 
through  the  axis  of  the  coil,  while  its  upper  end  is  firmly  at- 
tached to  the  base  of  a  short  cylinder.  The  whole  motion  of 
the  coil  as  it  winds  and  unwinds  with  variations  of  tempera- 
ture, thus  acts  to  rotate  the  asial  stem.  This  motion  is  miigni- 
fied  by  multiplying  wheels  contained  in  the  short  cylinder  at  top, 
and  is  registered  upon  the  dial  of  the  instrument  by  an  index, 
which  pushes  before  it  a  registering  hand,  moving  with  suffi- 
cient friction  merely  to  retain  its  place  when  thrust  forward  by 
the  index  hand  of  the  thermoimeter.    These  instruments  are 
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graduated  by  trial.  The  brass  and  silver  portioiis  receive  a 
thick  coating  of  gold  by  the  electrotype  process  to  prevent  the 
action  of  the  sea- water  upon  them. 

When  kept  clean  by  Irequent  washing  in  fresh  water,  and  in 
good  order  and  frequently  compared  with  the  standards  to  guard 
against  accidental  derangements,  these  thermometers  answer  ad- 
mirably all  the  required  conditions.  The  length  of  the  coil 
measured  along  its  axis  should  not  be  less  than  six  inches^  as 
the  interposition  of  wheels  to  magnify  the  motion,  should  as  fax 
as  possible,  be  avoided.  The  water  being  all  around  the  coil, 
which  is  a  good  conductor,  and  has  a  low  specific  heat,  the  instru- 
ment readily  feels  the  temperature  of  the  part  of  the  sea  where 
it  is  exposed,  and  registers  it  to  less  than  half  a  degree  (say 
0'2)  with  certainty.  The  box  which  covers  the  coil  and  indica- 
ting part  of  the  thermometer  is  merely  to  protect  it  from  aod- 
dental  injury,  and  is  open  so  as  to  permit  the  sea- water  to 
pass  freely  through  it.  Plate  IV  gives  a  view  of  Saxton's 
metallic  thermometer,  and  of  its  various  parts  in  detail.  Al- 
though there  seemed  no  reason  to  doubt  that  this  instrument 
was  free  from  any  effects  of  pressure,  it  was  deemed  desirable  to 
actually  try  it  by  extreme  pressure  and  a  series  of  ex|>eriments 
made  by  J.  M.  Batchelder,  Esq.,  showed  that  at  pressures  less  than 
that  corresponding  to  600  fathoms,  the  effect  was  less  than  one 
degree  (0°-25  to  1°)  and  at  pressures  from  600  to  1500  fathoms 
the  change  amounted  to  little  more  than  from  7^  to  9°  Fahr.,  the 
index  returning  when  the  pressure  was  removed.  For  great 
depths  the  effects  of  pressure  must  be  ascertained,  as  it  is  specific 
in  each  instrument  and  probably  depends  chiefly  upon  some 
mechanical  defect  in  the  construction,  perhaps  in  the  soldering.* 

The  apparatus  used  in  these  experiments  on  the  effect  of  pres- 
sure, was  a  very  ingenious  one  for  testing  hydraulic  engines  by 
Mr.  Thomas  Davison  of  the  Novelty  Iron  Works  of  New  York. 
Fig.  No.  12,  Plate  IV. 

2.  For  Depths. — Where  the  depth  becomes  considerable  the 
usual  sounding  line  fails  entirely  to  give  it,  especially  if  there  is 
a  current  and  more  especially  if  there  is  besides,  a  counter-cur- 
rent. The  amount  of  "  stray  line  "  is  very  variable.  This  sub- 
ject has  been  ably  examined  of  late  years  by  Commanders  Maury 
and  S.  P.  Lee,  Lieuts.  Berry  man,  Brooke  and  others  of  our  navy, 
and  by  Commander  Dayman  and  others  of  the  British  navy, 
and  especially  by  Prof.  Trowbridge  of  the  Coast  Survey  in  his 
memoir  read  before  the  Association  ("  Deep  Sea  Soundings," 
by  W.  P.  Trowbridge,  Assistant  U.  S.  Coast  Survey,)  at  the 
meeting  in  Baltimore  and  re-published  in  the  American  Journal 
of  Science  and  Arts,  vol.  xxviii  for  the  year  1858. 

*  Qulf  Stream  Explorations  ;  Hiird  Memoir  Proceedings  Amer.  Assocl  Adr.  Sc:, 
IStb  Meeting,  Springfield,  1869,  and  this  Jour.,  [2],  vol.  xziz,  1860. 
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The  use  of  Ogden's  or  Ericcaon's  leads  to  100  fathoms  is  still 
continued  bjr  some  of  the  ofBcers  of  the  survey,  though,  at  such 
depths,  nothing  better  than  the  common  souncling  line  is  in  fact 
required.  Maasey's  lead  with  Woltman*s  wheel,  as  an  indicator, 
has  been  extensively  used  of  late  years.  Mr.  Saxton's  indicator 
is  more  simple  than  Massey's,  but  acts  upon  the  same  principle. 
To  remedy  the  defect  of  the  turning  of  the  cord  of  the  lead  line, 
two  indicators  are  applied,  one  on  each  side  of  the  axis.  Prof. 
Trowbridge's  lead  modified  somewhat  from  that  described  at 
the  last  meeting  of  the  Association  in  Baltimore,  has  recently 
been  tried  with  good  succe.«s  by  Lieut.  Comdg.  Wilkinson  in  the 
last  soundings  across  the  Straits  of  Florida  for  the  telegraph  to 
Havana.  The  most  reliable  observations  heretofore  made  in  the 
Coast  Survey  have  been  with  Massey's  indicator,  the  errors  are 
Dot  such  as  to  affect  the  development  of  the  laws  of  change  at 
the  moderate  depth  reached  in  most  of  the  observations,  and  at 
great  depths  the  changes  are  very  slow.  The  new  apparatus 
has  the  advantage  of  saving  a  great  deal  of  time  and  therefore 
inaccuracies  from  change  of  position  during  the  sounding  are 
avoided. 

S.  For  obtaining  specimens  from  the  hoitom. — The  only  satisfac- 
tory test  of  having  reached  the  bottom  of  the  sea  at  considerable 
depths  being  the  bringing  up  of  a  specimen,  this  has  been  a  sub- 
ject of  constant  study  with  us.  The  different  instruments  inven- 
ted by  Lieut  Stellwagen,  Commander  Sands,  Lieut.  Craven, 
Lieut.  Berryman,  Lieut.  Brooke  and  other  oflScers  of  our  navy, 
are  all  in  use  for  different  kinds  of  bottom,  and  according  to  the 
preference  given  by  different  hydrographic  chiefs.  The  one 
most  commonly  used  in  these  explorations  has  been  Lreut. 
Stellwngen's  invention ;  a  cup  placea  below  the  sounding  lead, 
covered  by  a  dick  or  valve  of  leather  which  slides  up  the  stem  of 
the  cup  and  opens  when  the  lead  is  descending,  closing  when  it  is 
raised.  The  weight  of  the  lead  and  the  turning  of  the  cord  gen- 
erally suffice  to  sink  the  cup  into  the  bottom,  filling  it,  and  when 
the  valve  is  made  to  close  tightly  by  a  piece  of  flexible  leather 
below  the  stiff  disk,  the  specimen  is  not  washed  out  as  the  lead 
is  drawn  up.  In  Commander  Sands'  sounding  apparatus  a 
spring  keeps  an  outer  cylinder  over  an  opening  in'an  inner  hol- 
low one,  until  it  reaches  the  bottom,  when  the  outer  cylinder  is 
forced  upwards  and  the  opening  at  the  side  of  the  inner  one, 
which,  having  a  conical  termination,  penetrates  the  bottom,  per- 
mitting a  specimen  of  the  bottom  to  pass  in.  On  raising  the 
lead  the  spring  forces  the  outer  cylinder  over  the  opening,  pre- 
venting the  specimen  from  being  washed  out.  The  only  very 
deep  soundings  being,  as  a  general  rule,  in  sofl  bottom.  Sands' 
specimen-cylinder  is  admirably  adapted  to  that  class  of  work. 
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JL  Plak  of  ram  Work. 

The  plan  of  the  work  was  simple.  The  temperatures  were  ta 
be  ascertained  at  various  depths,  at  different  aistances  from  the 
coast,  on  sections  as  nearly  at  risht  angles  with  the  stream  as 
practicable,  the  sections  starting  from  some  point  well  known  in 
position.  The  temperatures  were  to  be  taken  at  distances  di* 
minishing  as  the  changes  of  temperature  were  more  rapid.  So 
in  regard  to  the  depths,  the  observations  were  to  be  multiplied 
in  the  strata  of  rapidly  varying  temperatures  near  the  surface. 
So  in  regard  to  position,  when  the  cold  water  near  the  coast  was 
rapidly  exchanging  for  the  warm  water  of  the  Gulf  Stream,  the 
sections  diminishing  in  distance  as  the  source  of  the  warm  water 
was  approached. 

The  vessel's  position  was  determined  with  reference  to  some 
prominent  point,  Sandy  Hook,  or  Cape  May,  for  example,  the 
course  run  was  perpendicular  to  the  suppo^  axis  of  the  stream, 
S.B.,  several  positions  were  taken  up  in  succession  and  at  each 
the  temperatures  ascertained  at  the  surface,  at  5,  10,  15,  20,  30, 
50,  100,  200,  300,  400,  600  fathoms,  or  depths  found  to  apply 
more  satisfiictorily  under  the  general  rule,  to  the  position  and 
section.  Having  crossed  the  stream  any  position  found  to  be 
desirable,  could  be  assumed  on  returning,  and  the  extreme  posi- 
tion reached  was  verified  by  the  return  to  the  coast 

The  summer  season  was  selected  for  the  standard  observations 
for  various  reasons,  bufchiefly  for  two,  namely,  that  the  weather 
permitted  more  accurate  work,  and  the  phenomena  were  more 
likely  to  be  those  of  equilibrium,  when  the  surface  waier  was 
more  slowly  changing  its  temperature.  Our  little  vessels  could 
not,  without  considerable  danger,  be  exposed  to  the  roughness  of 
the  wind  and  water  in  the  Gulf  Stream  in  winter,  and  when  we 
attempted  comparative  winter  observations,  disappointment  was 
often  the  result.  The  loss  of  one  valuable  officer  and  ten  of  his 
crew,  and  the  extreme  peril  of  another  in  autumnal  explorations 
of  the  stream,  has  but  too  fully  justified  these  precautions.  The 
propriety  of  selecting  the  summer  for  making  the  observations 
was  completely  proved  by  the  success  in  determining  the  laws  of 
temperature. 

These  observations  were  but  incidental  to  the  hydrography  of 
the  coast,  and  hence  were  prosecuted  only  when  means  could 
be  spared  from  other  more  pressing  and  regular  parts  of  the 
work.  It  was  only  a  favorable  conjuncture  with  regard  to  oflS-  • 
cers,  means,  weather,  adaptation  of  vessel,  and  the  like,  which 
gave  results  even  when  attempted.  Too  much  credit  cannot  be 
assigned  to  those  who  have  succeeded  in  this  laborious  and  per- 
ilous work,  and  their  names  have  been  kept  in  close  connection 
with  their  results,  whenever  and  wherever  brought  before  the 
public,  and  they  have  been  carefully  preserved  in  the  archives 
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of  the  Survey.  Charles  H.  Davis,  George  M.  Bache,  S.  P.  Lee, 
Richard  Bache,  John  N.  MaflStt,  T.  A.  Craven,  Otway  H.  Berry- 
man,  B.  F.  Sands  and  John  Wilkinson  make  up  the  list  of  our 
successful  observers  in  this  field  within  the  last  sixteen  years. 
Their  names  you  will  see  attached  to  the  sections  run  by  them 
on  the  general  chart  of  the  Gulf  Stream  presented  to  you  this 
evening. 

The  first  was  run  in  1844,  from  Nantucket  south  and  eastward, 
by  Commander  C.  H.  Davis,  now  the  accomplished  Superinten- 
dent of  the  Nautical  Almanac,  and  the  last  in  1860  oy  Lieut 
John  Wilkinson,  from  the  Tortugas,  southeast  to  the  coast  of 
Cuba.    The  work  still  goes  on  perse veringly. 

The  number  of  sections  run  has  been  fourteen,  the  number  of 
positions  on  these  sections  occupied  300,  and  the  number  of  ob- 
servations made  for  temperature  StJOO.  The  limits  below  which 
the  stream  and  the  adjacent  waters  have  been  explored  for  tem- 
peratures are  from  latitude  28°  N.,  to  41°  N.,  and  from  longi- 
tude 83°  W.  to  66^°  W.  from  near  Havana  to  near  Cape  Cod, 
and  from  the  Tortugas  to  9^°  E.  of  Cape  Henlopen.  The  dis- 
tance along  the  axis  of  the  Gulf  Stream  to  the  most  north- 
eastern point  in  the  North  Atlantic,  measures  nearly  1400  nau- 
tical miles.  . 

IIL    Method  of  Discussioh  of  tbe  Results. 

These  have  generally  been  discussed  by  diagrams,  sometimes 
by  analytical  formulae ;  the  former  method  is  generally  best  adapt- 
ed to  the  character  and  degree  of  accuracy  and  circumstances 
of  the  observation  ;  the  diagrams  finally  adopted  after  trials  were 
chiefly  of  three  diflferent  kinds,  one  ifbr  the  discussion  of  the 
change  of  temperature  with  depths,  the  two  others  for  the  change 
of  temperature  with  position  as  well  as  de))th.  Of  the  first  of 
these  diagrams  Nos.  1  and  2,  Plate  I,  are  specimens.  The  depths 
constitute  the  ordinates  and  the  temperatures  the  ahscisssB  of  a 
curve,  showing  the  law  of  change  of  temperature  with  the  depth. 
Upon  the  horizontal  lines  at  the  top  of  the  paper  the  tempera- 
tures from  ten  degrees  to  ten  degrees  Fahr.  are  written  and  on 
the  vertical  line  at  the  side,  the  depths.  The  separate  observa- 
tions being  represented  by  dots  ;  the  curve  is  drawn  with  a  free 
hand  among  them. 

The  next  two  classes  of  diagrams  give  the  distribution  of  tem- 
peratures across  the  sections.  In  the  first  the  temperature  cor- 
responding to  the  same  depth;  in  the  second  the  depths  corres- 
Eonding  to  the  same  temperatures.  In  this  latter  the  figure  of  the 
ottom  is  shown  when  ascertained.  In  both  classes  the  distances 
from  the  cape,  or  headland,  city  or  inlet,  which  is  the  origin  of 
the  section  is  marked,  and  the  several  positions  occupied  fur  ob- 
serving, so  that  the  abscissae  of  the  curve  are  the  distances  from 
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the  point  of  beginning.  In  the  first  (see  diagram  No.  4,  Plate  I,) 
the  temperatures  are  marked  on  the  vertical  lines  at  the  left  side 
of  the  diagrams,  the  ordinates  of  the  curves  thus  corresponding 
to  temperatures.  In  the  second  (see  diagram  No.  9,  Plate  I,) 
the  depths  are  similarly  written,  the  ordinates  thus  corresponding 
to  depths.  The  notes  or  legend,  show  in  the  first  case  to  what 
depths  the  curves  correspond  B^d  in  the  second  to  what  temper- 
atures. The  observations  at  each  position  being  plotted  accord- 
ing to  its  temperature  or  depth  in  the  two  claeBes  of  diagrams^ 
the  curve  is  drawn  with  a  free  hand  among  the  points. 

It  should  be  observed  that  the  discussion  of  each  season's  ob- 
servations was  in  general  made  separately,  and  that  the  result  of 
one,  two  or  three  seasons,  groupea,  were  announced  separately, 
leaving  to  the  new  observations  to  confirm,  or  refute,  the  con- 
clusions drawn.  It  is  a  remarkable  fiict  that  with  sach  difficul- 
ties in  the  way,  in  the  character  of  the  phenomena  to  be  observed, 
in  the  diversity  of  seasons  and  of  observers,  the  phenomena 
have  always  been  readily  deducible  from  the  observations,  and 
that  the  separate  discussions  have  been  confirmations,  the  follow- 
ing of  the  preceding;  in  short  that  the  nature  of  the  medium 
in  which  the  work  has  been  performed  in  its  relations  to  heat, 
has  more  than  compensated  for  other  difiiculties  and  that  the 
results  are  more  accordant  tKan  the  elaborate  ones  obtained  from  . 
the  progress  of  temperature  below  the  surface  of  the  ground  by 
the  experienced  and  skillful  observers  who  have  made  theoL 
Few  observations  have  been  rejected  in  the  whole  series. 

I  need  not  notice  special  diagrams  which  will  be  explained 
when  your  attention  is  called  to  them. 

When  the  character  of  the  diagrams  to  be  made  had  been 
definitely  fixed,  they  were  prepared  under  the  direction  of  the 
chiefs  of  the  parties,  so  that  I  was  relieved  of  the  personal  labor 
of  representing  the  results.  In  the  subsequent  general  discussion 
I  was  greatly  assisted  by  Prof.  Pendleton,  U.  S.  N".  and  by  Prot 
W.  P.  Trowbridge,  Assistant  U.  S.  Coast  Survey,  who  has  made 
a  general  review  of  the  whole  of  the  results  preparatory  to  their 
publication  in  a  volume  of  the  Becords  and  Kesults  of  the  Coast 
Survey*. 

IV,    Results. 

1.  Type-curves  of  law  of  temperature  with  depths  at  the  most  charae^ 
teristic  positions. — The  two  most  characteristic  positions  are  in  the 
cold  current  between  the  land  and  the  Gulf  Stream  and  in  the 
axis  of  the  stream  itself. 

1.  Diagram  No.  1,  Plate  I,  is  a  specimen  of  the  type-curve  in 
the  cold  current.  The  long  tongue  from  the  sur&ce  to  about  50 
fathoms  in  depth  is  the  overflow  of  the  warm  water  of  the  Gulf 
Stream,  the  temperature  varying  from  81**  to  about  55®.    The 
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temperatures  in  the  mass  of  water  from  60  fathoms  down  to  600 
fathoms  arc  just  such  as  would  take  place  in  a  mass  of  water 
heated  by  conduction  from  the  surface,  the  law  is  that  of  a  loga- 
rithmic curve,  in  which  the  conducting  power  of  sea  water  is  the 
modulus  of  the  system. 

A  comparison  of  many  of  these  curves  with  the  logarithmic 
form  showed  that  it  was  applicable  to  them  within  the  limits  of 
the  probable  error  of  the  observations.  Taking  the  warm  stra- 
tum from  the  Gulf  of  Mexico  above  and  the  cold  polar  stratum 
below,  the  mass  of  the  water  between  is  heated  by  conduction. 
The  bottom  of  the  sea  has  not  been  reached  under  the  axis  of 
the  Gulf  Stream,  north  of  Gape  Lookout  on  the  North  Carolina 
coast 

This  form  of  curve  was  deduced  in  1844  from  the  observations 
of  Commander  Charles  H.  Davis  and  was  the  first  discovery 
made  in  connection  with  the  then  recently  commenced  system- 
atic exploration  of  the  Gulf  Stream  by  the  Coast  Survey. 

2.  Nos.  2,  3,  and  8  bis,  Plate  I,  are  specimens  of  tlie  type- 
curve  in  the  Gulf  Stream,  taken  from  the  sections  off  Cape  ffenry, 
Gape  Hatteras  and  Charleston,  being  characterized  by  the  com- 

Earatively  short  beak  or  projection  and  the  persistence  of  the 
igher  temperature  to  great  depths  as  65°  to  426,  450,  650  fath- 
oms giving  the  peculiar  shape  to  this  curve  between  60  and 
600  fathoms. 

II.  Type-curves  of  distribution  of  Temperature  across  the  Streaic 

(a.)  Oarves  of  iemperc^re  at  the  same  depths. — The  sections 
made  are  the  following,  beginning  the  enumeration  at  the  Gulf 
of  Mexico :  1.  Tortugas  to  Havana.  2.  Sombrero  Key  to  Salt 
Key.  3.  Carysfort,  L.  H.,  to  Cuba.  4.  Cape  Florida  to  Bernini. 
5.  Off  Cape  Cafiaveral.  6.  'Off  St.  Augustine.  7.  Off  St.  Si- 
mon's, Georgia.  8.  Off  Charleston.  9.  Off  Cape  Fear.  10.  Off 
Cnpe  Hatteras.  11.  Off  Cape  Henry.  12.  Off  Cape  May.  18. 
Oft'  Sandy  Hook.  14.  Off  Cape  Cod,  being  on  the  average  one 
to  each  hundred  miles  along  the  axis  of  tlie  stream.  These  are 
marked  on  the  general  chart,  Plate  III,  the  names  of  the  ex- 
plorers beinff  stated  in  the  column  which  gives  the  point  of 
oripdn  of  each  section. 

The  Sandy  Hook  curves,  Nos.  4  and  5  Plate  I,  are  among  the 
best  of  the  type-curves  of  temperature  at  the  same  depth,  though 
among  the  ^rlieet  determined.  The  overflow  of  the  Grvilf  Stream 
into  the  long  space  occupied  by  the  cold  current  between  it  and 
the  shore,  mixing  in  a  degree  with  the  cold  water,  as  well  shown 
by  the  curves  cr,  h  and  c  at  the  surface,  6  and  10  fnthoms,  and  the 
still  greater  admixture  with  the  cold  water  at  20,  80  and  50 
fathoms  (rf,  e,  /.)  The  whole  space  from  the  shore  to  240  miles, 
is  occupied,  however,  with  comparatively  cold  water.    Then  is 
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met  the  Budden  rise  to  the  Gulf  Stream  shown  especially  below 
60  fathoms  and  termed  so  appropriately  by  Lieut  George  M. 
Bache  the  ''cold  wall/'  that  navi^tors  have  not  hesitated  to 
receive  the  term  into  use;  next  the  hot  water  of  the  Gulf  Stream, 
rising  to  a  maximum  of  82°,  then  falling  to  a  minimum  of  80^ 
rising  to  a  second  maximum  of  81^^,  falling  to  a  second  mini- 
mum of  78°  and  rising  from  this  toward  a  third  maximuniL 
With  these  results  the  curves  at  5  and  10  fathoms  and  those  at 
20,  80,  50,  70,  100  and  160  fathoms  agree  and,  with  characteris- 
tic differences,  those  of  200,  800,  400  and  500  fathoms. 

The  cold  wall  at  20  fathoms  shows  a  rise  of  19°  in  25  miles, 
three  quarters  of  a  degree  to  a  mile,  and  at  200  fathoms  of  16°, 
in  the  same  distance;  at  the  surface  it  is  nearly  8°  in  50  miles. 
The  cold  water  between  the  Gulf  Stream  and  the  shore  has  two 
well  marked  maxima  and  two  minima  in  it,  of  which  one  seems 
to  correspond  in  position  to  the  sudden  deepening  of  the  water 
100  miles  from  Sandy  Hook,  as  shown  by  the  Coast  Survey  off- 
shore chart  between  Gay  Head  and  Cape  Henlopen. 

These  results  are  more  distinctly  seen  by  grouping  the  carves 
into  natural  groups  and  taking  the  mean  of  their  indications. 
Diagram  No.  5  Plate  I,  gives  the  group  of  six  curves  from  the 
sur&ce  to  80  fathoms,  of  four  curves  from  40  to  100  £ithoms, 
both  inclusive  of  200,  800,  and  the  single  curve  at  400. 

Similar  groups  are  shown  on  Diagram  No.  6,  Plate  I,  finom 
Cape  Henry,  the  cold  wall,  three  maxima  of  temperature  and 
three  minima  being  very  distinctly  seen.  The  results  of  three 
different  explorations  of  this  section,  by  three  different  officers, 
in  three  different  years,  are  shown  upon  the  same  diagram.  The 
coincidence  of  result  could  hardly  be  better.  The  average  of  the 
whole  of  the  observations  is  shown  in  No.  6  bis,  Plate  I. 

The  cold  wall  here  gives  a  chartge  of  22^^°  in  50  miles  from 
the  curves  between  0  and  80  &thoms  and  18°  in  50  miles  in  the 
mean  of  200,  800  and  400  fathoms. 

The  average  of  the  three  years  comes  out  beautifiilly  on  Dia- 
gram No.  6  bis,  Piute  I.  The  Charleston  curves  are  shown 
upon  No.  7,  Plate  I.  They  are  less  regular  than  those  just  given, 
for  reasons  which  will  appear,  when  I  come  to  speak  of  the  sec* 
ond  class  of  diagrams. 

The  conclusions  deduced  from  the  examination  of  all  the 
sections  between  Cape  Florida  and  Sandy  Hook  is,  that  the  Gulf 
Stream  is  divided  into  alternate  bands  of  hot,  or  warm  and  cool 
or  cold  water,  the  most  distinct  of  which  is  that  containing  the 
axis  of  the  Gulf  Stream. 

That  between  the  stream  and  the  coast  there  is  a  fall  of  tem- 
perature so  sudden  that  it  has  been  aptly  called  the  cold  wall, 
less  distinct  at  the  surface  and  where  the  overflow  from  the  Gulf 
Stream  passes  furthest  toward  the  shore,  but  still  distinctly 
piarked  even  at  the  sur&ce. 
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Navigators  have  noticed  these  changes  of  temperature  and 
have  supposed  themselves  at  each  occurrence  of  warmer  water 
to  be  in  the  hottest  water  of  the  stream  and  so  have  been  greatly 
embarrassed  and  have  deemed  the  phenomena  and  limits  of  the 
Gulf  Stream  to  be  very  irregular. 

The  cold  water  between  the  Gulf  Stream  and  the  shore  has 
also  bands  less  regular  than  those  beyond  the  axis  of  warmer  and 
cooler  water. 

The  intrusive  cool  water  in  the  Gulf  Stream  on  the  Sandy 
Hook  section  was  distinctly  recognized  in  1846  by  Lieut.  Geo.  M. 
Bache,  who  Srom  the  facts  observed,  8up})06ed  it  to  represent  a 
division  of  the  warm  water  of  the  stream  into  two  branches. 

Passing  through  the  Straits  of  Florida  between  the  keys  and 
reefe  and  the  coast  of  Cuba  we  have  after  going  beyond  Cape 
Florida,  a  different  type-curve.  The  cold  wall  is  less  distinctly 
marked  and  the  rise  of  temperature  is  less  marked.  It  rises  how-* 
ever  to  an  axis  near  the  coast  of  Cuba.  Throughout  the  length  of 
the  Strait  there  is  but  one  maximum  of  temperature  and  the 
bands  belonging  to  the  Atlantic  regimen  do  not  occur  in  the 
straits.  (See  diagrams  Nos.  3,  4,  5,  6,  Plate  II.)  The  cause  of 
this  change  of  regimen  will  be  seen  in  presenting  the  other  form 
of  diagram. 

(J.)  Curves  of  deptlis  at  the  same  temperature, — I  have  selected 
curves  from  the  southern  portions  of  the  work,  partly  because 
the  bottom  has  been  struck  m  the  sections  and  the  diagrams  show 
its  sections  as  well  as  those  of  the  stream,  and  partly  to  show 
how  fully  the  deductions  in  regard  to  the  divisions  of  the  stream, 
apply  to  these,  as  well  as  the  more  northern  sections.  The 
Charleston  section  of  Lieut.  Maffitt  is  given  on  diagram  No.  9, 
Plate  I.  The  surface  curve,  notwithstanding  the  disturbance  by 
a  storm,  shows  the  cold  wall,  (see  also  No.  7)  the  axis  and 
two  other  maxima,  the  corresponding  minima,  a  maximum  with- 
in the  cold  current  which  is  not  therefore,  as  has  been  supposed, 
cut  off  at  Hatteras,  the  curve  of  72°  reaching  to  the  coast  and 
77**  nearly  reaching  it.  The  Cape  Florida  diagrams  (Nos.  3  and 
7,  Plate  II.)  give  two  maxima  with  indications  of  a  third  and  the 
corresponding  minima.  The  cold  wall  cannot  be  recognized 
upon  it,  probably  for  the  want  of  one  or  two,  more  positions. 

The  form  of  the  bottom  delineated  on  these  two  sections,  name- 
ly the  Charleston  and  Cape  Florida  sections,  is  remarkable  and 
applies  to  the  sections  between  them  as  far  as  explored.  Fir^  is 
a  gentle  slope,  then  a  sudden  descent,  a  second  steep  pitch  to  a 
considerable  depth,  a  range  of  hills,  a  valley  and  a  second  range. 

The  correspondence  of  these  features  with  the  bands  of  tem- 
perature is  plainly  marked.  The  cold  water  lies  in  the  valleya 
and  passing  along  the  bottom  rises  upon  the  tops  of  the  hills.  The 
diacovery  of  this  range  of  hills  was  made  at  nearly  the  same  time  ' 
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by  Lieut.  Maffitt  on  the  Charleston  section  and  by  Lieut.  Cr&Ten 
on  the  St.  Simon's  section.  Diagram  No.  9,  Plate  I,  shows  this 
connection  in  a  very  striking  manner  as  does  also  No.7,  Plate  II, 
and  the  figure  of  the  bottom  of  the  straits  of  Florida,  shows  why 
there  are  no  bands  formed  prior  to  passing  Cape  Florida,  in  other 
words,  why  the  regimen  of  the  stream  is  different  in  the  straits 
and  in  the  Atlantic.  In  the  straits  we  see  (No.  9,  Plate  II)  that 
after  leaving  the  United  States  shore  and  the  comparatively  flat 
surface  extending  to  the  reefs,  there  is  a  rapid  descent  towar!i  the 
Cuban  side  of  the  strait,  the  axis  of  the  Gulf  Stream  being  found 
in  the  deep  hollow  of  that  side  of  the  strait 

These  results,  with  a  more  elaborate  discussion  of  them,  were 
presented  at  the  last  meeting  of  the  Association.  It  would  seem 
from  the  configuration  of  the  bottom,  that  the  cold  stream  at  the 
bottom  of  the  straits  of  Florida  divides,  one  portion  passing  to  the 
north  and  west  into  the  Oulf  of  Mexico  and  the  other  around  the 
western  end  of  the  Island  of  Cuba.  That  the  polar  stream  still 
occupies  the  bottom  of  the  strait  is  shown  by  temperature  of 
85^  Fahr.  being  reached  at  600  &thoms  from  the  sorfaoe  off 
Havana. 

Do  these  bands  correspond  throughout  their  length  to  the  form 
of  the  bottom  of  the  sea?  This  ia  not  yet  made  out,  many  as 
have  been  the  attempts  to  reach  the  considerable  depths  off  the 
more  northern  sections.  Three  officers  have  attempted  to  sound 
out  the  Cape  Cod  section,  but  the  cold  wall  is  all  that  has  been 
reached  thus  &r.  The  range  of  hills  nearest  to  the  coast  has 
been  traced  from  the  coast  of  Georgia  by  Commander  Sands  to 
off  Cape  Lookout 

UL  The  Cold  Wall. 

The  cold  wall  extends  with  varying  dimensions  and  changes 
of  its  peculiar  features,  all  alone  the  coast  where  the  stream  has 
been  examined.  A  diagram  showing  the  features  of  the  cold 
wall  on  the  various  Atlantic  sections  and  those  of  the  straits  of 
Florida  is  given  in  No.  10,  Plate  I.  Table  No.  1  shows  the  dis- 
tance of  the  cold  wall  firom  the  coast  and  the  dimensions  of  the 
Atlantic  bands  of  the  Gulf  Stream. 

The  table  shows  that  at  Cape  Florida  and  Cape  Hatteras  the  cold 
wall  is  nearcpt  to  the  coast.  The  distance  of  the  axis  of  the  stream 
from  the  coast  will  be  found  by  adding  half  the  numbers  in  the  sec- 
ond column  to  those  in  the  first  column.  It  is  obvious  from  these 
numben^  when  taken  in  connection  with  the  longitudes  of  the 
points  where  the  sections  originate,  that  the  earth's  motion  is  not 
the  sole  determining  cause  of  the  direction  of  the  axis  of  the 
stream,  a  result  which  a  more  elaborate  investigation  of  the  move- 
ments from  parallel  to  parallel  confirms.  In  the  portions  of  its 
course  between  Cape  Florida  and  Mosquito  inlet  {Si°  of  latitude) 
the  curve  is  actually  slightly  to  the  westward. 
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Tablb  l.'-Distanee  of  the  cold  teall  from  the  fhore,  and  width  t  of  the  several  hands 
ofeoid  andwarm  water  in  the  Ghdf  Stream,  meaeured  on  the  linenofthe  Seetione, 


IS'amea  of  Sections. 


Sandj  Hook.... 

Cape  May. 

Cape  Henry . . . . 
Cape  Hatteras. . 

Cape  Fear 

Charleston 

St.  Simons 

St  Attirustine..,. 
CapeCufiaverai. 
Cape  Florida  . . 


•Ill 

II  iJ 

5    ^ 


240 
126 

80 
60 
62 
87 
'?0 
85 
10 


111 

is; 


^S8 


60 
56 
45 
47 
80 
25 
25 
20 
20 
25 


80 
80 
82 
25 
20 
15 
IS 
18 


87 
40 
47 
45 
87 
80 
20 
12 


II. 

9m, 


127 
125 
124 
117 
87 
67 
58 
47 
85 
25 


AM.  Btsf 


60 
70 
80 
87 
80 
26 
25 
22 
14 
5 


50 
65 
60 
75 
60 
85 
25 
20 
13 


5e^ 

2  §2 

^s8 


In  'ef. 
70 
50 
70 
26 


J^ote.'-^The  width  of  the  hands  heyond  the  2d  maximum,  and  north  of  Cape  Hat- 
teras are  somewhat  indefinite. 

The  table  shows  a  width  in  the  Gulf  Stream  proper  along  the 
Atlantic  coast  of  from  25  miles  off  Cape  Florida  to  127  miles 
off  Sandy  Hook,  The  warm  water  at  say  fifteen  fathoms,  is 
from  80  to  150  miles  in  width.  The  stream  widens  each  way 
from  Cape  Florida.  These  several  divisions  of  the  Atlantic 
stream  lose  a  portion  of  their  distinctness  as  we  pass  northward 
and  eastward,  the  stream  widening. 

IV.   Limit  of  Accuracy  of  ths  Dbterminatioks. 

There  are  two  modes  by  which  the  limits  of  accuracy  of  these 
results  may  be  tested,  by  one  of  which  their  permanency  is  also 
tried.  In 'this  latter  mode  the  sections  are  run  over  in  different 
years,  or  in  the  same  year  by  different  officers,  so  as  to  connect 
the  observations  of  one  year  with  those  of  the  next,  or  of  one 
officer  with  that  of  another.  Table  No.  2  shows  that  the  relative 
results  are  reproduced  from  year  to  year  with  less  variability, 
than  those  of  the  mean  temperature  of  the  section  ;  and  hence  : 
the  permanency  of  the  bands  and  the  possibility  of  observing 
them  with  the  requisite  precision  must  be  admitted.  On  the 
Cape  Henry  section  which  was  explored  three  times,  the  position 
of  the  cold  wall  and  of  the  axis  of  the  stream  were  reproduced 
within  5i  miles  and  those  of  the  succeeding  points  of  maxi- 
mum and  minimum  temperatures  within  7^  miles.  As  the  posi- 
tions at  sea  are  liable  to  an  uncertainty  of  some  three  to  five 
miles  it  must  be  admitted  that  the  permanency  of  the  bands 
and  the  accuracy  of  the  observations  of  them  are  fully  proved. 

The  Cape  Henry  section  was  run  over  by  Lieuts.  G.  M.  Bache, 
S.  P.  Lee,  and  Richard  Bache,  the  Hatteras  section  by  Lieuts. 
Richard  Bache  and  J.  N.  Maffit,  and  the  Charleston  section  by 
Lieuts.  J.  N.  Maffit  and  T.  A.  Craven. 
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Tablc  2.— 7fa6/«  Mhewing  th§  probable  tmeertainty  in  the  dtUrminmii&n  of  maximum 
and  m*nimmn  poiiUt,  btf  running  the  mivm  teetion  nfeer  in  diferent  year*  6y  diftr- 
ent  obeereera. 

Cape  HuniT  Surnox. 


Dates  ind  Dimes  of  obserren. 

sS 

n 

93 
91 
97 

3 

n 

P 

h 

e 

a 

260 
2  1 

287 

1 

82 
88 

8:;8 

f  5 

869 

888 

• 
Lt.  O.  H  Bache,  1846 

185 
146 
1461 

187 
185 
180 

218 
215 
19 

•*  8.  P.  Lee,      1847 

-  RBache,        1848 

7 

Meen^  for  three  yeara. 

841  1421  184;210i   279|  8  8i  S70 

l^bable  error  tor  each  year. 

5-86|4-27i2-42}7<J2|n-hl|6^lj7-18 

Caps  Hatrras  Sicnoir. 


LtlLDache,        1848 

.^ 

901  184 

76|  125 

1621  214 
167|  211 

28«  865 

266  822 

«  J.  M.  Maffit.    1868 

Meiinrt  for  two  years |    — 

821  129]  1591  212 

266|  888 

Pnihable  error  for  each  year |  — j    6-4|     4-8|  2 4  I  1  -6 

151    16 

Meaiw  for  both  necUoiM |5-86|  6-31    841    601     6*4 1  1-04,1  15( 

Average  unoertaintj  of  mazima  and  mioima,  6'9  miles. 
*'  "  cold  wall  and  axis,        5*5    " 

«  "  all  the  other  points,      7*4    '* 

The  other  mode  of  testing  the  result  is  by  the  comparison  of 
the  remarkable  points  in  the  diflferent  sections,  each  one  belong- 
ing to  a  different  position  and  therefore  being  entirely  indepen- 
dent of  the  other  in  its  determination.  It  is  established  as  a 
general  law  that  this  cold  wall  and  axis  of  the  hottest  water 
change  their  position  from  the  surface  to  the  depth  of  six  hun- 
dred fathoms  slowly  and  by  an  ascertained  progression,  and  that 
the  succeeding  maximum  and  minimum  points  are  at  the  same 
distance  from  the  shore,  nearly,  at  different  depths,  or  in  a  verti- 
cal line  at  all  the  different  depths.  The  positions  of  these  points  as 
shown  by  the  observations  at  different  depths  become  thus  the 
test  of  the  permanency  of  their  positions  and  of  the  accuracy  with 
which  they  have  been  ascertained.  Table  8  gives  the  prob- 
able error  of  the  mean  of  the  determinations  of  each  point  in- 
cluding the  cold  wall  minimum,  the  axis  maximum,  ana  the  suc- 
cessive minima  and  maxima  to  the  fourth  minimum  inclusive. 
These  results  show  that  the  cold  wall  minimum  is  ascertained,  on 
the  average,  within  0  83  mile,  the  axis  maximum  within  two 
miles  and  a  half,  the  second  minimum  within  two  miles  and  a 
half,  the  second  maximum  and  third  minimum  and  third 
maximum,  within  four  miles,  and  the  fourth  maximum  within 
eight  and  a  half  miles,  all  being  satisfactory  except  the  last^ 
which  of  course  is  in  reality  loosely  defined.  The  Hatteras  re- 
sult for  the  axis  of  the  stream,  makes  the  probable  error  con- 
siderably larger  than  it  would  otherwise  te,  probably  fircm  the 
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fact  that  the  proximity  of  the  bottom  of  the  sea,  makes  the 
result  less  permanent  than  in  the  other  cases.  Without  this  re- 
sult the  mean  probable  error  would  be  1*1  mile. 

Table  8. — Reeapitvlation,  thowina  (he  value  of  the  probable  error  of  determination 
of  the  banda  for  each  section  aua  the  average  of  the  %efiole. 


Sections. 


Sandy  Hook 

Cape  May 

Cape  Henry,  8  years... . . 
Cape  Uatteras,  2  years^. 

Gape  Fear. 

Charleston 

St  Simons «. 

St  Augustine 

Gape  C*ifiAVf»ral. 


1st  min  lint  m«ix  l2d  inin.l2d  iimx.l3d  min  I3H  m<ix  4th   min. 


i'rt>balilH  rirurK. 


•82 
•84 


1-26 

•62 
•95 


•75 
126 

•61 
6-77 
1-25 
1-67 

•74 

•51 
169 


2-64 

'55 

«-36 

•72 

1-27 

•44 

•89 


8-94 
1-57 
1-70 
9-81 

209 
•41 
•44 


799 

106 
5-69 
298 
2-40 

•55 


4-03 

•94 

6-28 

8-49 

•82 


4-87 
8-42 

13-87 


I  Mean  proUibie  urrur.. 


249  12-49 


4^00 


4-01 


8-71 


8*45 


While  these  results  are  so  permanent,  the  mean  temperatures 
of  the  sections  change  considerably  from  year  to  year.  The 
average  temperature  between  the  surface  and  400  fathoms  be- 
yond, or  outside  of  the  cold  wall  on  the  Sandy  Hook  section  in 
1846,  was  as  high  as  that  on  the  Cape  Henry  section  in  1848, 
and  that  on  the  Cape  Fear  section  in  1853,  within  a  degree  of 
that  of  the  St.  Augustine  section  in  1863,  while  the  Cape  Hatte- 
ras  section  in  1848  and  in  1853,  differed  two  degrees  in  mean 
temperatures.  Again  the  temperatures  from  the  surface  to  30 
fathoms  just  below  the  axis  of  the  stream  in  the  Sandy  Hook 
f  ection  in  August  1846  was  either  as  high  or  higher  than  those 
on  the  Cafiaveral  section  in  June  1853.  In  general  the  Cape 
May  section  in  1846  and  the  mean  of  the  Cape  Henry  section  of 
1846,  1847  and  1848  are  warmer  at  the  same  deptlis  than  the 
sections  south  of  it  were  in  1848  and  1853. 

These  results  show  that  there  are  great  changes  in  temperature 
from  year  to  year,  and  probably  from  season  to  season.  Some 
progress  has  been  made  in  connecting  these  results  in  a  gener^ 
way  with  the  changes  of  weather  in  the  Gulf  of  Mexico. 

The  depths  at  which  the  results  are  easily  determined  and 
where  they  are  characteristic  and  as  permanent  as  the  phenomena 
permit  is  thirty  fathoms. 

y.  Figure  of  the  Bottom  of  the  Sea,  below  the  Gulf  Stream. 

We  have  seen  that  in  cross  sections  there  is  a  great  resem- 
blance in  the  bottom  of  the  sea  off  our  coast  to  the  region  of  land 
more  removed  from  the  coast-line  in  the  interior.  The  top  of 
the  first  range  of  hills,  (see  Diagram  No.  9,  Plate  I,)  is  1500  feet 
above  the  valley  to  the  eastward  of  it,  distant  12  miles ;  and  the 
top  of  the  second  range  600  feet  above  the  same  valley,  distant 
15  miles.    The  first  slope  is  125  feet,  and  the  second  is  40  feet^ 
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to  the  mile.  The  bottom  of  the  sea  from  the  Tortugas  section  to 
that  of  Cape  Florida,  rises  from  800  to  825  fathoms,  and  fnwa 
the  same  point  descends,  in  passing  northward  and  eastward 
The  Cupe  Florida  section  showed  that  there  then  was  present  a 
ridge  of  comparatively  cold  water  since  the  division  into  bands 
should  apply  along  the  stream  as  well  as  iu  the  direction  of  its 
cross  sections.  The  temperature  of  40°  is  in  fact  reached  on 
that  section  at  800  fathoms,  and,  as  well  as  can  be  judged  from 
the  results  in  the  separate  sections  there  are  divisions  of  this 
sort.  The  diagram  No.  2,  Plate  II,  shows  where  the  curves  of 
50°  and  45°  are  found  upon  the  different  sections  and  indicates 
a  rise  on  the  Charleston  section  and  a  sharp  descent  from 
Charleston  to  Capo  Fear. 

VII.  General  features  of  the  Gulf  Stream. 

Upon  the  general  diagram  now  presented  to  the  members, 
(Plate  III,)  the  general  features  of  the  Gulf  Stream  are  repre- 
sented from  the  Tortugas  to  the  Cape  Cod  Section,  Passing 
along  the  Cuban  coast  the  temperature  in  June  was  found 
to  be  about  84°  or  8°  above  the  mean  temperature  of  Key 
West,  as  given  by  the  Surgeon  General's  report.  The  cur- 
rent here  is  feeble,  but  sufficient  to  cause  it  to  be  sought  by 
sailing  vessels  making  to  windward  and  even  by  steamers.  Is- 
suing from  the  straits  of  Bemini,  the  stream  is  turned  northward 
by  the  land  which  confines  and  directs  its  course.  Its  effective 
velocity  is  not  derived  from  difference  of  temperature,  as  the 
observations  abundantly  show,  the  greatest  relative  differences 
being  in  fact  crosswise  of  the  stream.  The  direction  is  here  a 
little  west  of  north  and  the  velocity  is  from  3  to  5  miles  per 
hour.  Tlie  temperature  bands  now  begin.  The  bottom  of  the 
sea  which  was  one  slope  and  counter  slope,  across  the  Florida 
Straits,  is  here  corrugated;  the  depth  instead  of  being  un&th- 
omable,  as  has  heretofore  been  supposed,  is  but  325  fathoms,  in 
which  depth  the  two  currents,  from  the  poles  near  the  bottom 
and  from  the  Gulf  at  the  top,  must  pass  each  other.  While  the 
surface  water  is  above  80*"  that  near  liie  bottom  is  as  low  as  40**. 

The  stream  just  north  of  Mosquito  inlet  begins  to  bend  to  the 
eastward  of  north,  and  off  St  Augustine  has  a  decided  set  to  the 
eastward.  While  flowing  thus  onward  the  warm  water  seeks 
the  sides  of  the  channel  overflowing  towards  the  coast  of  Florida, 
and  towards  the  Bahamas,  but  not  as  rapidly  as  it  moves  on 
north.  Between  St  Augustine  and  Cape  Hatteras  the  set  of 
the  stream  and  the  trend  of  the  coast  differ  but  little,  making  5 
degrees  of  easting  in  5  degrees  of  northing.  At  Hatteras  it 
curves  to  the  northward  and  then  runs  easterly,  making  about  3 
degrees  of  northing  in  3  degrees  of  easting.  In  the  latitude  of 
Cape  Charles  it  turns  quite  to  the  eastward  having  a  velocity  of 
between  one  and  one  mile  and  a  half  the  hour. 
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That  this  curve  follows  the  general  sweep  of  the  coast  under 
water,  appears  most  probable,  the  coast  line,  the  curve  of  100 
fathoms  and  the  ranges  of  hills  discovered  by  Lients.  Maffitt  and 
Craven  all  seem  to  indicate  it.  That  the  direction  of  the  stream 
is  given  in  a  general  way  by  the  configuration  of  the  bottom  of 
the  sea,  it  is  hardly  potssible  to  doubt,  while  admitting  that  it 
receives  modification  from  other,  and  perhaps  more  general,  cau- 
aes.  The  after  progress  of  this  mighty  stream,  and  of  its  branches 
if  it  does  divide,  remains  yet  to  be  traced  and  and  so  also  its 
heading  in  the  Gulf  of  Mexico. 

I  forbear  to  mingle  doubtful  speculation  upon  causes,  with  the 
inductions  in  regard  to  temperatures,  which  it  has  been  the  object 
of  these  observations  to  supply  and  of  this  lecture  to  bring  to 
your  notice. 


Art.  XXIX. — On  Fermented  and  Aerated  Breads  and  their  Com' 
parative  Dietetic  Value;  by  J.  Daugusit,  M.  D.* 

[Extracted  from  the  London  Medical  Times  and  Gazette,  yoL  i,  p.  468,  I860.] 

Since  the  new  process  of  preparing  bread  has  been  introduced, 
— ^a  process  which  eflfects  tne  raising  of  bread  wholly  by  me- 
chanical means,  imparting  to  it  the  most  perfect  vesicular  struc- 
ture, while  it  leaves  the  constituents  of  the  flour  wholly  unchan- 

*  As  most  of  our  readers  are  doubtless  avare,  Dr.  Dauglish  is  the  author  of  a 
new  system  of  bread  making  that  has  excited  considerable  interest  among  chemists 
during  the  last  twelvemonth. 

An  extended  description  of  this  method  was  read  at  the  Aberdeen  meeting  of 
the  British  Association  in  Sept,  1 859,  by  Dr.  Odling,  from  whose  paper  we  take 
the  following  extracts. 

**  It  is  weU  known  that  the  vesicular  character  of  ordinary  bread  results  from  the 
development  of  carbonic  acid  gas  uniformly  throughout  a  mass  of  fermenting  dough, 
whereby  a  loose  spongv  texture  is  imparted  to  -what  would  otherwise  be  a  dense 
aodden  lump  of  baked  nour  and  water.  In  fermented  bread  the  carbonic  gas  thus 
generated  within  the  substance  of  the  doii^h  is  a  product  of  the  transformation  or 
degradation  of  one  of  the  constituents  of  tlie  flour,  viz.,  of  the  starch  or  sugar. 

*'  In  the  plan  of  Dr.  Daugttsh  the  carbonic  acid  is  produced  independently  and 
superadded  to  the  flour  which  conitequently  need  not  undergo  any  degradation 
whatever.  Water  charged  with  carbonic  acid  (common  **sr)da  water")  is  mixed 
under  pressure  with  the  flour  and  the  resulting  dough,  which  becomes  vesicular 
when  the  pressure  is  removed,  is  divided  into  loaves  and  baked  in  the  ordinary  way. 

**The  advantages  claimed  for  the  new  process,  are,  1st.  Its  cleanliness.  Instead 
of  the  dough  being  mixed  with  naked  arms  or  feet,  the  bread,  from  the  wetting  of 
the  flour  to  the  completion  of  the  baking  is  not,  and  scarcely  can  be  touched  by  any 
one.  2d.  Its  rapidity.  An  hour  and  a  half  serves  for  the  entire  conversion  of  a  sack 
of  flour  into  baked  loaves,  whereas  in  the  ordinary  process,  four  or  five  hours 
are  occupied  in  the  formation  of  the  sponge,  and  a  further  time  for  the  kneading, 
raising,  and  baking  of  the  dough.  8d  Its  preventing  deterioration  of  the  flour.  In 
making  fermented  bread  from  certain  varieties  of  flour,  not  in  themselves  unwhol- 
some,  the  prolonged  action  of  warmth  and  moisture  induces  a  change  of  the  starchy 
matter  of  the  flour  into  dextrine,  whereby  the  bread  becomes  M>dden  and  danc 
colored.    This  change  is  usually  prevented  by  the  addition  of  alum,  which  is  indeed 
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ged  and  uQcontaminated^ — there  has  not  been  wanting  tbos3 
who  doubt  whether  the  process  of  fermentation,  by  which  bread 
has  been  hitherto  prepared,  is  not  really  beneticial  in  other 
respects  than  that  of  imparting  the  vesicular  structure  to  it; 
whether,  in  fact,  the  changes  which  the  constituents  of  the  floor 
— especially  the  starch — undergo,  iare  not  essential  to  healthy 
digestion  in  the  stomach. 

Although  I  believe  there  are  few  members  of  the  Medical 
profession  who  will  be  prepared  to  maintain  that  fermentation 
IS  beneficial^  still,  as  some  do  hold  such  an  opinion,  and  have 
asserted  likewise  that  starch  which  has  not  undergone  the  fer- 
mentive  process  is  wholly  unfit  for  human  food,  I  am  desirous  of 
stating  what  I  believe  are  good  reasons  for  rejeetins  the  process 
.of  fermentation  for  the  new  one  which  I  have  introduced. 

In  order  to  dispose  of  the  assertion  that  starch  requires  to  be 
j)repared  by  the  termentive  changes  to  render  it  fit  for  human 
tboci,  it  is  but  necessary  to  remark,  that  the  proportion  which  the 
inhabitants  of  the  earth,  who  thus  prepare  their  starchy  food, 
bear  to  those  who  do  not,  is  quite  insignificant.  Indeed,  it  would 
appear  that  the  practice  of  fermenting  the  flour  or  meal  of  the 
cereal  grains  is  followed  chiefly  by  those  nations  who  use  a  mixed 
animal  and  vegetable  diet,  while  those  who  are  fed  wholly  on 
the  products  oF  the  vegetable  kingdom  reject  the  process  of  fer- 
mentation entirely.  Thus,  the  millionsof  India  and  China,  who 
feed  chiefly  on  rice,  take  it  for  the  most  part  simply  boiled ;  and 
that  large  portion  of  the  human  race  who  feed  on  maize,  prepare 

An  Almost  necesflary  insTredieot  in  the  manufiirture  of  bread  from  glucogenic  floor. 
But  ill  operating  by  the  new  process,  there  is  no  time  fpr  glucogenic  cbangv  to  taie 
place,  and  consequently  no  ad  vantage  in  the  use  of  alum,  with  any  Jeoctiptioo 
of  fluur.  4th.  Its  certHiiity  and  uniformity.  Owing  to  differences  in  the  char- 
acter and  rapidity  of  tlie  fermentation,  dependent  on  variations  of  temperatorc, 
/quality  of  ^le  yeast,  /^,  the  manufacture  of  fennented  bre^id  frequently  prevents 
.certain  vagaries  and  irregularities  from  which  the  new  pipcess  is  entirely  frt^e.  5tli. 
^'he  character  of  the  bread.  Chemical  analysis  shows  that  the  flour  has  undergone 
letiA  deterioration  in  bread  made  by  the  new,  than  in  that  made  by  tluB  fermented 
prtice^s.  Ip  other  words,  the  percentage  of  extractive  matters  is  smaller.  The  new 
bread  has  been  tried  dietetically  at  Guy*8  Hospital  and  by  many  J.ondun  pbysidans 
and  has  bevn  highly  approved  of.  It  is  well  known  that  for  K>me  year«  puat,  the 
use  of  fermented  bread  in  dyspeptic  cases,  has  been  objected  to  by  members  of  the 
medical  profesnion,  the  debris  of  the  y/Mist  being  considered  unwholesome  and  liable 
|o  induce  acidity.    6th.  Its  vcunon^y.     The  cost  of  carbonic  acid  is  alleged  to  be 

Sess  than  the  cost  of  yeast  M4>reover,  in  msiking  fermented  bread  there  b  a  small 
>ut  necesaary  waste  of  the  saccharine  constituents,  vhicb  ia  avoided  by  the  new 
{)roces!*.  7  til.  Thesnvhigof  labor  and  health.  It  substitutes  machine  labor  f<ir  manoal 
abor  of  a  very  exhausiitig  kind.  The  sapitary  conditio^  of  journeymen  bakers  was 
Investigated  s>4)me  time  ago  by  Dr.  Ouy*  and  found  to  be  most  lamentable,  from 
their  constant  night  work  and  from  the  fatiguing  and  unwhcilesome  cliaracter  of 
^heir  lal>or,  particularly  the  kneading  In  a  politico-economical  point  of  Tiew,  tlie 
process  is  important  as  removing  bread-making  from  a  domestic  manual  work,  to  a 
lUiipufacturing,  macliine  work." 

From  tlie  character  of  the  apparatus,  the  propen  can  only  be  used  profitably  on  a 
large  scale,  and  not  in  small  bakeries.  p.  h.  «. 
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it  in  many  ways,  but  tbey  never  ferment  it.  The  same  is  true 
with  the  potato-eater  of  Ireland,  and  the  oatmeal-eater  of  Scot- 
land. Nor  do  we  find  that  even  wheat  is  always  subiected  to 
fermentation;  but  the  peculiar  physical  properties  of  this  grain 
appear  to  have  tasked  man's  ingenuity  more  than  any  other,  to 
devise  methods  of  preparing  from  it  food  which  shall  be  both 
palatable  and  digestible.  In  the  less  civilized  states,  a  favorite 
mode  of  dressing  wheat  grain  has  been,  by  first  roasting  and  then 
grinding  it.  On  the  bomers  of  the  Mediterranean  it  is  prepared 
in  the  form  of  maccaroni  and  vermicelli,  while  in  the  East  it  is 
made  ittto  hard  thin  cakes  for  the  more  delicate,  and  for  the  hard 
working  and  robust  into  thicker  and  more  dense  masses  of  baked 
flour  and  water.  Even  in  our  own  nurseries  wheaten  flour  is 
baked  before  it  is  prepared  with  milk  for  infants'  food.  The 
necessity  of  subjecting  wheaten  grain  to  these  manipulations 
arises  from  its  richness  in  gluten,  and  from  the  peculiar  proper- 
ties of  that  gluten.  If  a  few  wheaten  grains  are  taken  whole  and 
thoroughly  masticated,  the  starchy  portion  will  be  easily  separa- 
ted, mixed  with  the  saliva  and  swallowed,  whilst  nearly  the 
whole  of  the  gluten  will  remain  in  the  mouth  in  the  form  of  a 
tough  tenacious  pellet,  on  which  scarcely  any  impre^ion  can  be 
made.  A  similar  state  of  things  will  follow  the  mastication  of 
flour.  In  this  condition,  the  gluten  is  extremely  indigestible, 
since  it  cannot  be  penetrated  by  the  digestive  solvents,  ami  they 
can  only  act  upon  its^small  external  surface ;  hence  the  necessity 
to  prepare  food  from*wheat  in  such  a  manner  as  shall  counteract 
this  tendency  to  cohere  and  form  tenacious  masses.  This  is  the 
object  of  baking  the  grain  and  flour  as  before  mentioned,  of 
making  it  into  maccaroni^  and  of  raising  it  into  soft  spongy 
bread ;  by  which  latter  means  the  gluten  assumes  a  form  some- 
what analogous  to  the  texture  of  the  lungs,  so  that  an  enormous 
surface  is  secured  for  the  action  of  the  digestive  juices ;  and  this 
I  believe  is  the  sole  object  to  be  sought  in  the  preparation  of 
bread  from  wheaten  flour. 

Wheat  is  said  to  be  the  type  of  adult  human  food.  It  supplies, 
in  just  proportions,  every  element  essential  to  the  perfect  nutri- 
tion of  the  human  organism.  And  yet  in  practice  we  find  that 
the  food  which  we  prepare  from  it,  and  furnish  to  the  inhabitants 
of  our  large  towns  and  cities,  is  quite  incapable  alone  of  sustain- 
ing the  health  and  strength  of  any  individual.  This  is  the  more 
remarkable,  since  in  Scotland  we  find  that  the  food  prepaVed  from 
the  oat,  a  grain  possessing  the  same  elements  of  nutrition  as 
wheat,  though  in  a  coarser  form, — furnishes  almost  the  exclusive 
diet  of  a  very  large  number  of  the  hardiest  and  finest  portion  of 
the  population. 

In  the  large  towns  of  France  wheaten  bread  certainly  forms  a 
very  large  proportion  of  the  diet  of  the  laboring  classes,  but  not 
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so  large  as  oatmeal  does  in  Scotland.  And  yet  it  has  been 
remarked  by  contractors  for  public  works  on  the  Continent,  that 
the  chief  reason  why  the  Englishman  is  capable  of  accomplishing 
double  the  work  of  a  Frenchman  is,  that  the  one  consumes  a  very 
large  proportion  of  meat,  while  the  diet  of  the  other  is  chiefly 
bn^  In  Scotland,  however,  the  laboring  man  is  capable  of 
sustaining  immense  fatigue  upon  the  nourishment  afforded  by 
oatmeal  porridge. 

The  deficiency  in  wheaten  bread  in  affording  the  nourishment 
due  to  the  constituents  of  the  grain,  is  to  be  attributed  solely  to 
the  mode  of  preparing  the  flour,  and  the  process  followed  for 
making  that  flour  into  porous  bread. 

The  great  object  sought  after  both  by  the  miller  and  the 
baker,  is  the  production  of  a  white  and  light  loaf.  Experience 
has  taught  the  miller  that  the  flour  which  makes  the  whitest  loaf 
is  obtained  from  the  centre  of  the  grain  ;  but  that  the  flour  which 
is  the  most  economical,  and  contains  the  largest  portion  of  sound 
gluten,  is  that  which  is  obtained  from  the  external  portion  of  the 
grain.  But  while  he  endeavors  to  secure  both  these  portions 
for  his  flour,  he  takes  the  greatest  care  to  avoid  as  much  as  pos- 
sible, by  fine  dressing,  etc.,  the  mixture  with  them  of  any  part 
of  the  true  external  coat  which  forms  the  bran,  knowing  that  it 
will  cause  a  most  serious  deficiency  in  the  color  of  the  bread 
after  fermentation. 

It  is  generally  supposed  that  the  dark  color  of  brown  bread 
— ^that  is  of  bread  made  from  the  whole  wheaten  meal — ^is  attrib- 
utable to  the  colored  particles  of  the  husk  or  outer  covering  of 
the  grain.  But  such  is  not  really  the  case.  The  colored  parti- 
cles of  the  bran  are  of  themselves  only  capable  of  imparting  a 
somewhat  orange  color  to  bread,  which  is  shown  to  be  the  &ct 
when  whole  wheaten  meal  is  made  into  bread  by  a  process  where 
no  fermentation  or  any  chemical  changes  whatever  are  allowed  to 
take  place.  Some  few  years  since,  a  process  was  invented  in 
America  for  removing  the  outer  seed  coat  of  the  wheat  grain 
without  inj'uring  the  ^rain  itself  by  which  it  was  proposed  to 
save  that  highly  nutritious  portion  which  is  torn  away,  adhering 
to  the  bran  in  the  ordinary  process  of  grinding,  and  lost  to  hu- 
man consumption.  The  invention  was  brought  under  the  notice 
of  the  French  Emperor,  who  caused  some  experiments  to  be  made 
in  one  of  the  government  bakeries  to  test  its  value.  The  ex- 
periments were  perfectly  satisfactory  so  far  as  the  making  of  an 
extra  auantity  of  white  flour  was  concerned,  but  when  this  flour 
was  suDJected  to  the  ordinary  process  of  fermentation  and  made 
into  bread,  much  to  the  astonishment  of  the  parties  conducting 
the  experiments,  and  of  the  inventor  himself,  the  bread  was 
brown  instead  of  white.  The  consequence,  of  course^  has  t)een 
that  the  invention  has  never  been  brought  into  practical  opera- 
tion. 
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It  has  been  estimated  that  as  much  as  ten  or  twelve  per  cent 
of  nutritious  matter  is  separated  adhering  to  the  bran,  which  is 
torn  away  in  the  process  of  grinding,  and  until  very  lately  this 
matter  has  been  considered  by  chemists  to  be  gluten.  It  has, 
however,  been  shown  by  M.  M6ge  Mouri^s  to  be  chiefly  a  vege- 
table ferment,  or  metamorphic  nitrogenous  body,  which  he  has 
named  Cerealin,  and  another  bod\%  vegetable  Caseine. 

Cerealin  is  soluble  in  water,  and  insoluble  in  alcoliol.  It  may 
be  obtained  by  washing  bran,  as  procured  from  the  miller,  with 
cold  water,  in  which  it  dissolves,  and  it  may  be  precipitated  from 
the  aqueous  solution  by  means  of  alcohol ;  but,  like  pepsin, 
when  thus  precipitated  it  loses  its  activity  as  a  solvent  or  ferment. 

In  its  native  state  or  in  aqueous  solution,  it  acts  as  the  most 
energetic  ferment  on  starch,  dextrine,  and  glucose,  producing 
the  lactic  and  even  the  butyric  changes,  but  not  the  alcoholic. 

It  acts  remarkably  on  gluten,  especially  when  in  presence  of 
starch,  dextrine  or  glucose.  The  gluten  is  slightly  decomposed 
at  first,  giving  ammonia,  a  brown  matter,  and  another  production 
which  causes  the  lactic  acid,  change  to  take  place  in  the  starch 
and  glucose.  The  lactic  acid  thus  produced  immediately  com- 
bines its  activity  with  that  of  the  cerealin  and  the  gluten  is 
rapidly  reduced  to  solution. 

The  activity  of  the  cerealin  is  destroyed  at  a  temperature  of 
140°  Fah.,  according  to  M.  Mouries,  but  my  own  experiments 
show  that  it  is  simply  suspended  even  by  the  heat  required 
to  cook  bread  thoroughly ;  thus  bread  made  without  fermenta- 
tion, of  whole  wheaten  meal,  or  of  flour  in  which  there  is  a  large 
proportion  of  cerealin,  will,  if  kept  at  a  temperature  of  about  75"* 
to  85°  Fah.,  pass  rapidly  into  a  state  of  solution,  if  the  smallest 
exciting  cause  be  present,  such  as  ptyaline  or  pepsin,  or  even 
that  small  amount  of  organic  matter  which  is  found  in  impure 
water — while  the  same  material,  when  it  has  been  subjected  to 
the  alcoholic  fermentation,  will  not  be  affected  in  a  like  manner. 

The  activity  of  cerealin  is  very  easily  destroyed  by  most  acids, 
also  by  the  presence  of  alum ;  and  while  it  is  the  most  active 
agent  known  in  producing  the  earlier  changes  in  the  constitu- 
ents of  the  flour,  it  cannot  produce  the  alcoholic,  but  as  soon  as 
the  alcoholic  is  superinduced  the  cerealin  becomes  neutralized 
and  ceases  to  act  any  longer  as  a  solvent.  M.  Mouries,  taking 
advantage  of  this  effect  of  alcoholic  fermentation,  has  adopted  a 
process  by  which  he  is  enabled  to  separate  from  the  bran  all  the 
cerealin  and  caseine  which  are  attached  to  it.  He  subjects  the 
bran  to  active  alcoholic  fermentation,  which  neutralizes  the 
activity  of  the  cerealin,  and  at  the  same  time  separates  the  nutri- 
tious matter;  and  then  having  strained  this  through  a  fine  seive, 
he  adds  it  to  the  white  flour  in  the  preparation  of  white  bread, 
by  which  an  economy  of  ten  per  cent  is  eftected,  and  the  color 
of  the  bread  is  not  injured.  • 
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The  peculiar  action  of  cerealin  as  a  special  digestive  solvent  of 
the  constituents  of  the  flour — gluten  and  starch — has  been  prac- 
tically tested  by  Mr.  Stephen  Darby,  of  Leadenhall-street,  in  a 
series  of  careful  experiments.  He  found  that  when  two  grains  of 
dry  cerealin  were  added  to  500  grains  of  white  flour,  and  the 
whole  digested  in  halfan-ounce  of  water  at  a  temperature  of  90** 
for  several  hours,  ten  per  cent  more  of  the  gluten,  and  about 
five  per  cent  more  of  tne  starch,  were  dissolved  than  when  the 
same  quantity  of  flour  was  subjected  to  digestion  without  the 
addition  of  cerealin,  but  in  which  of  course  there  was  a  small 
amount  of  cerealin  that  is  present  in  all  flours.  The  action  of 
cerealin  upon  the  gluten  of  wheat  is  precisely  similar  to  that  of 
pepsin  on  the  fibrine  of  meat  Pepsm,  acting  alone  on  fibrine 
dissolves  it,  but  very  slowly,  but  if  lactic  afcid  be  added  solution 
takes  place  very  rapidly.  In  like  manner  the  starch  present 
with  the  gluten  of  wheat  is  acted  upon  by  the  cerealin,  and  pro- 
duces the  necessary  lactic  acid  to  assist  in  the  solution  of  the 
gluten  by  cerealin. 

With  the  knowledge  thus  obtained  of  the  properties  of  this 
substance  cerealin,  it  is  not  difficult  to  understand  wtiy  the  admin- 
istration of  bran-tea  with  the  food  of  badly-nourished  children, 
produces  the  remarkable  results  attributed  to  it  by  men  both 
experienced  and  eminent  in  the  Medical  profession  ;  and  why, 
also,  bread  made  from  whole  wheaten  meal,  which  contains  all 
the  cerealin  of  the  grain,  should  prove  so  beneficial  in  some 
forms  of  mal-assimilation,  notwithstanding  the  presence  of  the 
peculiarly  indigestible  and  irritating  substance  forming  the  outer 
covering  of  the  grain. 

It  will  be  seen  that  in  all  the  methods  of  bread-making  hitherto 
adopted,  the  peculiar  solvent  properties  of  this  body,  cerealin, 
have  been  sought  to  be  neutralized  simply  because  it  destroys  the 
white  color  of  the  bread  during  the  early  stages  of  panary  fer- 
mentation. It  is  by  thus  destroying  the  activity  of  the  special 
digestive  ferment  which  Nature  has  supplied  for  the  due  assimi- 
lation by  the  economy  of  the  constituents  of  the  wheaten  grain, 
that  wheaten  bread  is  rendered  incapabb  of  afibrding  that  suste- 
nance to  the  laboring  man  which  the  Scotchman  obtains  from 
his  oatmeal  porridge.  Although  the  new  bread  has  been  as  yet 
but  little  more  than  experimentally  introduced  to  public  con- 
sumption, I  have  already  received  from  members  of  my  own 
profession,  who  have  recommended  it  in  their  practice,  as  well  as 
from  non -professional  persons,  accounts  of  the  really  astonishing 
results  that  have  followed  its  use  in  cases  of  deranged  digestion 
and  assimilation.  Private  gentleman  have  sought  interviews 
wi:h  me  to  record  the  history  of  their  recovery  to  health,  after 
years  of  suflFering  and  misery,  by  the  simple  use  of  the  bread  as  a 
diet.    Children  that  have  been  liable  to  convulsive  attacks  from 
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an  irritable  condition  of  the  alimentary  canal  and  nervous  sys- 
tem, have  been  perfoctlv  free  from  them  immediately  the 
new  bread  was  substituted  for  fermented  bread.  And  cases  aie 
now  numerous  that  have  been  communicated  to  me  by  medical 
men  of  position,  in  which  certain  distressing  forms  of  dyspepsia, 
which  nad  remained  intractable  under  every  kind  of  trtrHinient, 
have  yielded  as  if  by  magic  almost  immediately  after  adopting 
the  use  of  the  aerated  bread. 

The  delicate  flavor  of  the  new  bread  renders  it  peculiarly 
grateful  to  the  stomachs  of  invalids  and  children,  as  well  as  of 
those  whose  tastes  have  not  become  vitiated  by  the  habitual  use 
of  baker's  bread,  which  is  slightly  sour,  and  tastes  of  yeast.  The 
new  bread  was  supplied  to  two  wards  in  Guy's  Hospital  in  place 
of  the  ordinary  bread  (which  is  of  a  very  tine  quality,  maae  on 
the  premises,)  for  two  months,  and  in  no  case  were  there  any 
pieces  left  in  the  wards  unconsumed,  while  of  the  fermented 
oread  large  quantities  of  scraps  were  colKcted  daily,  for  the  con- 
sumption of  which  the  appetites  of  the  patients  have  been  defi- 
cient. 

That  persons  who  have  been  long  used  to  the  strong  yeasty- 
flavored  bakers'  bread  should  consider  the  new  bread  tasteless 
Jit  first  is  not  to  be  wondered  at,  since  the  delicate  sense  of  taste 
is  of  all  other  senses  the  most  easily  lost  by  rough  usage.  Hence 
the  argument  put  forth  in  defence  of  adulteration  by  some  Lon- 
don tradesmen,  especially  the  beer  sellers,  that  the  public  will 
not  buy  the  pure  article,  as  it  is  wanting  in  the  flavor  to  which 
they  have  been  accustomed;  and  hence,  also,  the  dislike  of  the 
Viennese  of  the  fresh  oysters  supplied  to  them  when  the  railway 
was  completed,  as  they  deemed  them  insipid,  after  the  habitual 
use  of  oysters  slightly  decomposed,  with  which  they  had  been 
supplied  when  it  required  a  lengthened  period  to  transport  them 
from  the  sea. 

I  am  disposed  to  attribute  the  beneficial  effects  of  the  new 
bread  to  two  causes.  The  one  to  the  absence  of  the  prejudicial 
matters  imparted  to  ordinary  bread  by  the  process  of  fermenta- 
tion, and  the  other  to  the  presei^ce  in  the  bread,  unchanged,  of 
that  most  essential  agent  of  digestion  and  assimilation,  cerealin. 

I  believe  the  prejudicial  matters  imparted  to  bread  by  ferment- 
ation to  be  chiefly  two — acetic  acid  and  the  yeast-plant.  The 
first  is  produced  in  large  quantities,  especially  in  hot  weather,  by 
the  oxydation,  by  atmospheric  contact,  ol  the  alcohol  pjoduced. 
The  second  is  added  when  the  baker  forms  his  sponge,  and  is 
also  rapidly  propagated  during  tlie  alcoholic  fermentation,  and 
cannot  of  course  be  afterwards  separated  from  the  other  materi- 
als in  the  manner  that  the  yeast  an<i  the  other  debris  of  ferment- 
ation separate  themselves  from  wine  and  beer  by  precipitation 
in  the  process  of  fining.     Nor  is  the  life  of  the  yeast-plant  gene- 
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rally  destroyed  in  baking,  because  it  requires  to  be  retained  at 
the  boiling  jwint  for  some  time  before  it  is  thoroughly  destroyed ; 
and  bread  is  generally  withdrawn  from  the  oven,  for  eoononiieal 
reasons,  even  before  the  centre  of  the  loaf  has  reached  the 
tempernture  of  212**.  It  is  not  difficult  to  understand  how  the 
most  painful  and  distressing  symptoms  and  derangements  may 
follow  the  use  of  bread  in  which  the  yeast-plant  is  not  thoroughly 
destroyed  previous  to  ingestion,  and  in  those  cases  of  impairra 
function  in  which  the  peculiar  antiseptic  influence  of  the 
stomachal  secretions  is  deficient,  and  is  incapable  of  preventing 
the  development  of  the  yeast-plant  in  the  stomach,  and  the 
setting  up  of  the  alcoholic  fermentation  to  derange  the  whole 
process  of  digestion  and  assimilation. 

The  presence  of  cerealin  in  bread  is  as  beneficial  as  that  of 
acetic  acid  and  the  yeast-plant  is  prejudicial.  Digestion,  or  the 
reduction  of  food  is  evidently  essentially  dependent  on  the  action 
of  a  class  of  substances  which  chemists,  for  want  of  a  better 
term,  have  called  ferments — to  these  substances  belong  pepsin, 
ptyaline,  emulsin,  diastase  and  cerealin ;  these  are  evidently 
types  of  a  very  numerous  class,  which  act  bv  producing  those 
molecular  changes  in  organic  substances  in  wnicn  digestion  con- 
sists :  and  since  the  purpose  of  digestion  or  solution  is  to  prepare 
fi-oin  heterogeneous  substances  taken  as  food  a  chyle,  wnich 
shall  not  only  when  absorbed  present  all  the  elements  of  healthy 
bK)od,  but  shall  previous  to  absorption,  possess  the  properties 
which  will  constitute  it  the  proper  stimulus  to  the  functional 
activity  of  the  lactaels,  it  would  appear  to  be  necessary  that  each 
distinct  substsince  taken  as  food  sliould  be  furnished,  not  with  its 
pimple  chemical  solvent,  but  with  that  peculiar  form  of  solventor 
ferment  which  alone  can  carry  it  through  those  molecular  chan- 
ges which  shall  terminate  in  the  production  of  healthy  chyle. 
Ilence  we  sliould  infer  that  a  substance  was  digestible  or  indigesti- 
ble just  in  proi)orti<)n  to  the  provision  that  is  made  for  its  reduc- 
tion to  the  stiindard  of  healthy  chyle,  and  that  substances  which 
have  hitherto  been  incapable  of  aftbrding  any  nutrition  whatever, 
may  at  some  future  day  be  rendered  highly  nutritious,  simply  by 
adding  to  themsuitable  ferments,  artificially  obtained  or  otherwise, 
that  sIiuU  secure  their  passage  through  the  proper  molecular  chan- 
ges. Indeed,  I  think  this  subject  opens  up  to  us  that  very  wide 
field  of  inquiry,  as  to  whether  the  cause  and  prevention  of  disease, 
and  the  beneficial  administration  of  remedies  may  not,  for  the 
most  part,  if  not  entirelv,  be  dependent  on  the  action  of  substan- 
ces analogous  to  such  bodies  as  ptyaline,  pepsin,  cerealin,  eta, 
acting  in  concord  with,  or  retarding  and  opposing  the  vital  fiinc- 
tions  of  tissues ;  and  that  by  mor%  profound  inquiry  in  this  field 
of  research,  the  physiolo^st  and  the  pathologist  may  not  at  a 
future  day  lay  the  foundation  of  true  scientific  Medicine. 

Tunbridge  Wells. 
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Abt.  XXX. — Additional  Note  on  the  Potsdam  Fossils  ;  by 
E.  Billings. 

Since  my  nate  to  Mr.  Bradley's  paper  was  written,  he  has 
collected  quite  a  number  of  new  specimens  of  G.  minuius  at  the 
same  locality.  At  his  request  I  have  examined  them  and  find 
that  they  exhibit  several  of  the  parts  not  preserved  in  those  upoa 
which  the  original  description  was  founded. 

Fig.  4,  (oat  sisc). 


7!g.  4.-^  a,  A  detaebed  cbeek  showing  tlie  $inall  ppine  of  fhe  posterior  angle. 

h  e.  Two  specimens  of  the  glabella,  showing  the  spine  on  the  neck  segment. 

1.  The  posterior  angles  of  the  head  are  produced  into  short 
spines,  as  we  supposed,  but  these  spines,  instead  of  being  elon- 
gate-triangolar  are  snb-cylindricnl  or  needle-shaped  and  pro- 
jected outwards  at  an  angle  of  45*^  or  thereabouts,  to  the  longi- 
tudinal axis  of  the  body.  The  cheek  does  not  appear  to  bo 
striated  but  rather  smooth.  These  two  characters  furnish 
additional  grounds  for  separating  the  species  from  C,  antiqmUus 
(Salter),  which  has  the  cheeks  striated  and  the  posterior  awgles  of 
the  head  only  slightly  produced  into  short  broadly  triangular 
terminations. 

2.  The  neck  segment  bears  a  short  broad-based  spine.  The 
first  specimens  collected  do  not  exhibit  this,  but  on  reexamining 
them  I  think  I  can  see  traces  of  it.  Some  of  the  specimens  of  u, 
coronatwi  (Barrande)  lately  collected  in  the  Primordial  Zone  of 
Spain  have  a  spine  on  the  neck  segment  of  the  same  form  as 
that  of  C.  minuius^  while  others  (according  to  the  figures)  have 
not;  and  it  may  be  that  individuals  of  our  species  will  yet  be 
discovered  in  which  the  absence  of  the  spine  can  be  clearly 
established.  This  remark  is  made  here  because  on  comparing 
the  figures  of  the  Bohemian  and  Spanish  specimens  of  (J,  coro- 
natus  it  would  appear  that  the  presence  or  absence  of  a  spine  on 
the  neck  segment  is  not  always  of  specific  importance  and  should 
some  of  those  from  Keeseville  turn  out  to  have  only  a  plain  neck 
segment  we  would  not  perhaps  on  that  ground  alone  be  author- 
ized to  constitute  two  species.* 

♦  Compare  the  article,  Sitr  rexhtence  de  la  faunf  primordinle  dans  la  chaine 
eftntahriqiie,   par  M.  Oasiano  de  Pra»lo;  fsiiivie  de  la   liexcription  den  fo^util^K,  pur 
MM.  <le  Veriieuil  ut  Barrande.     Bulletin  Qet»l.  Soc.  France,  2o  SSeries,  Vol  zvii,  p. 
616,  (1860).    And  also  Barrande's  Sytteme  Silurien,  plate  1 8. 
AM.  JOUR.  SOL— SECOND  SERIES,  Vol.  XXX,  No.  90.-  NOV.,  I860. 
4J 
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8.  Mr.  Bradley's  new  specimens  also  show  that  there  are  three 
pairs  of  glabellar  farrows,  the  anterior  bein^  represented  by  two 
small  indentations  just  in  advance  of  the  pomts  where  the  ocular 
ridges  reach  the  glabella ;  and  further  that  the  course  of  the 
fistcial  suture  is  the  same  as  it  is  in  C.  siriaius,  (Emerich).  The 
pygidium  is  more  obtusely  rounded  than  is  represented  in  our 
Figure  2. 

As  to  the  correctness  of  the  generic  reference  of  this  species 
it  may  be  remarked  that  Barrande  is  of  opinion  that  no  less  than 
eleven  of  those  which  Angelin  has  figured  under  the  genera 
Solenophura^  Eryx^  Conocoryphe  and  Earpides  should  be  placed 
in  Conocephalites.  In  this  view  of  Barrande's,  Angelin  has  con- 
curred.* The  geaus  has  thus  been  greatly  extenaed  and  judg- 
ing from  the  form  of  the  head  (and  more  particularly  of  the 
glabella)  of  Angelin's  species  C.  brachymetopus,  G.  homelotopus 
and  C.  canaliculatus  I  think  we  are  perfectly  justified  in  referring 
this  species  to  Conocephalites.  The  genus  is  most  closely  alliea 
to  Oalymene,  having  the  same  number  of  segments  in  the  thorax 
— ^the  same  number  and  arrangement  of  pieces  in  the  head  and 
the  same  general  form  and  lobation  of  the  glabella,  the  differ- 
ences between  the  genera  consisting  principally  in  certain  char- 
acters of  the  pleursB  and  hypostomaf  to  which  may  be  added  the 
ocular  ridge  which  although  not  a  constant  character  in  Oono- 
cephaJites  may  be  regarded  as  of  some  generic  value  as  it  does 
not  occur  at  all  in  Qilymene,  I  would  also  state  that  since  ex- 
amining Mr.  Bradley ^s  recent  collection;  I  have  been  strongly 
imprest  by  the  resemblance  between  the  form  of  the  cheek 
and  small  needle-shaped  posterior  spines  of  C.  minutus  and  the 
same  parts  of  the  head  of  the  Quebec  species  which  I  have 
called  MenocqfAcUus  globosus^  and  it  appears  to  me  that  Menoceph- 
alus  must  be  regarded  as  another  closely  allied  genus.  If  we 
except  those  two  genera,  OoUymene  and  Menocephalus^  there  is 
no  other  but  Conocephalites  to  which  our  new  trilobite  bears  any 
near  affinity. 

*  See  Barrande's  "ParalUle  erUre  U$  dipdU  Siluriem  d$  Bokemt  et  ig  SeandL- 
name,  p,  19 ;  and  compare  the  tables  on  p.  17  and  S6  of  the  same  work.  See  also 
ADgelin*s  PaUaontologia  Seandinaviea, 

t  See  Bairaode,  **  SiftUme  SUurieti  du  centre  de  la  Bokhne,**  p.  417-419. 

Montreal,  2001  Sept.,  1860. 
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Art.  XXXL—The  Great  Auroral  Exhibition  of  Aug.  28(A  to 
Sept.  4:th,  1859. — 6th  Article;  by  Prof.  Elias  Loomis. 

Since  our  last  Auroral  article  was  prepared  for  the  press,  the 
following  letter  has  been  received  from  the  Secretary  of  the 
Smithsonian  Institution. 

'WaahingtoD,  Jmie  6th,  1860. 

Dear  Sir : — Some  time  since,  you  wrote  us  in  regard  to  the 
aurora  of  September,  1869,  and  I  now  write  to  inform  you  that 
we  have  a  very  large  collection  of  materials  in  regard  to  this  in- 
teresting meteor  which  in  justice  to  the  writers  ought  to  be  pub- 
lished. It  is,  however,  a  pity  that  the  data  for  scientific  deduc- 
tions in  regard  to  this  interesting  phenomenon  should  be  scat- 
tered, and  we  will  therefore  present  the  whole  to  Silliman's 
Journal,  provided  the  Editors  vfi\\  publish  it.  Will  you  take 
charge  of  it,  and  prepare  it  for  the  press  ? 

Joseph  Henry,  Secretary  S.  I. 

The  editors  of  this  Journal  have  accepted  the  liberal  proposi- 
tion of  Prof.  Henry,  so  far  as  to  publish  whatever  might  be  sup- 
posed to  be  of  importance  in  an  investigation  of  the  theory  of 
the  Aurora.  A  considerable  portion  of  the  materials  collected 
by  the  Smithsonian  Institution  have  already  appeared  in  former 
numbers  of  this  Journal,  and  many  of  the  reports  are  from 
neighboring  stations  where  the  Auroral  appearances  are  almost 
identically  the  same..  From  the  entire  mass  of  materials  we  have 
aimed  to  select  those  Reports  only  which  were  the  most  complete 
and  elaborate,  and  which  were  so  distributed  in  geographical  posi- 
tion as  to  afford  a  correct  idea  of  the  appearances  throughout 
the  entire  area  of  the  United  States. 

Observations  of  the  Aurora  of  August  28th,  1859. 
Selected  from  the  Smithionian  Papers, 

1.  Observations  at  Burlington,  Minnesota,  (lat  47°  1',  long.  92**  SO'), 

by  A.  A  HiBBARD. 

The  aurora  of  Aug.  28th,  commenced  at  8  P.  M.,  and  increased 
very  rapidly  until  8^  P.  M.,  when  it  came  to  a  centre  directly 
over  our  heads.  It  went  about  three-fourths  the  circumference 
of  the  horizon  at  the  base,  and  completely  round  at  the  top, 
and  down  about  one-third  on  the  south  side.  Stars  very  bright 
and  light  enough  to  read  very  fine  print.  At  9  P.  M.  it  had 
nearly  disappeared  over  head ;  and  but  few  beams  to  be  seen  in 
any  part  of  the  horizon,  although  new  beams  were  forming  in 
the  north.  At  9^  P.  M.  the  beams  were  very  light,  and  some- 
what scattered.    At  10  p.  u.  it  had  entirely  disappeared. 
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2.  Observations  at  Marquette,  Michigan,  (lat  46°  32',  long.  87®  41'),  6y 

Dr.  G.  H-  Blaker. 

Aug.  28th,  at  8  P.  M.^.a  bright  crown  overhead,  with  beams 
or  streamers  extending  to  every  point  of  the  compass,  but  soon 
lost  in  a  white  haze.  In  the  course  of  an  hour  the^  streamers 
extended  to  the  liorizon  in  every  direction,  with  bright  streams 
of  white  light  shooting  up  towards  the  crown,  all  of  which  be- 
came perfectly  red,  or  of  a  bright  crimson  color  over  head.  This 
continued  to  iacrense  in  brightness  until  after  midnight,  with 
floods  of  white  light  at  the  horizon,  all  passing  into  crimson 
fleecy  vapor  in  the  zenith. 

3.  Observations  at  Winona,  Minnesota,  (lat.  44*  3',  long.  91^  SB*),  by 

T.  F.  Thickstcn. 

Aug.  28th,  au  xiuroral  bank  and  a  few  pencilled  streamers  had 
formed  at  9^  P.  M.  At  midniglit  the  strecimers  and  corona  filled 
the  whole  heavens  except  the  N.  E-  portion.  During  the  whole 
night  the  light  was  equal  to  that  of  a  half  moon. 

4.  Observations  at  Green  Bay,  Wisconsin,  (lat.  44*  30',  long.  87*  56'), 

by  D.  Underwood. 

Aug.  28th,  about  7^  P.  M.,  the  aurora  was  visible  in  the  north- 
ern part  of  the  heavens,  but  did  not  attract  particular  notice  un- 
til about  9  P.  M.  Soon  after  eight  the  sky  began  to  redden,  and 
became  nearly  of  a  blood-red  color.  Soon  the  streaks  were  ob- 
served shooting  upward  from  all  points  of  the  horizon,  and  con- 
centrating in  a  large  luminous  mass  in  mid-heavens.  The  great- 
est intensity  of  color  was  at  the  zenith.  Rays  were  constantly 
shooting  up  from  all  points  of  the  horizon  and  the  colors  con- 
stantly changing.  The  rays  emitted  an  intense  red  light  for 
about  half  an  hour,  when  they  began  slowly  to  fade  away  in  the 
north  and  south,  but  in  the  east  and  west  they  continued  to  glow 
until  10  P.  M.,  when  they  began  to  fadeaway.  Flashes  of  white 
light  ap|)eared  among  them,  commencing  from  the  horizon  and 
moving  upwards^  following  each  other  in  rapid  succession  like 
tiie  waves  of  an  immense  sea  of  light.  They  grew  brighter  as 
the  red  color  disappeared^  and  when  this  was  wholly  gone  they 
also  gradually  faded  away. 

6.  Observations  at  Milwaukee,  Wisconsin,  (lat.  43^  3',  long.  87**  67'),  by 
Prof.  E.  P.  Larkin. 

Aug.  28th,  at  8  P.  M.,  an  aurora  commenced.  About  8^  P.  M. 
an  arch  formed  from  S.W.  by  the  north  to  the  S.E.,  with  dark 
broken  clouds  below.  The  streamers  now  commenced,  principally 
in  the  N.W.  and  N.E.,  and  were  surprisingly  beautiful,  of  crim- 
son, purple,  peach  and  orange ;  the  erimson  predominating.  At 
£h  45m  a  perfect  corona  formed  a  few  degrees  south  of  the  zenith. 
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At  9  P.  M.  the  aurora  began  to  fade,  and  at  ten  had  nearly  dis- 
appeared. At  lOi  p.  M.  the  north  gave  indications  of  another 
aurora  which  occurred  about  12  o'clock,  nearly  equal  in  splen- 
dor to  the  first,  and  still  another  occurred  about  3  A.  M.  1  here 
were  also  auroras  late  in  the  night  of  the  SOth  and  also  of  the 
Slst. 

6.  Observations  at  Burlington^  Wisconsin,  (lat  42^  30',  long.  87^  44'), 

by  D.  Mathews. 

Aug.  28th,  at  8  P.  M.,  the  appearance  was  that  of  a  large  lu- 
minous ring  surrounding  the  zenith ;  but  this  forni  was  very 
transient,  the  light  becoming  concentrated  in  the  west.  Between 
8  and  9  P.  M,  there  were  two  arches  formed  in  the  north,  the 
first  almost  SO*'  in  altitude,  and  the  second  about  40°.  From  the 
outer  edge  of  the  larger  arch  darted  a  succession  of  streamers  or 
rays  of  light.  At  8*^  15™  a  perfect  flood  of  light  came  up  in  the 
ea^,  not  in  streams,  but  like  the  dawn  of  day,  just  before  sun- 
rise. This  appearance  lasted  about  half  an  hour.  At  9  P.  M. 
streams  of  light  radiated  in  every  direction  from  a  point  about 
ten  degrees  south  of  the  zenith,  covering  the  whole  heavens  ex- 
cept a  space  in  the  south.  One  broad  belt  of  red  light  extended 
from  near  the  zenith  to  the  horizon  at  a  point  a  little  north  of 
west 

7.  Observations  at  Dubuque^  Iowa,  (lat.  42®  30',  long.  90**  52'),  by  Asa 

HoRR,  M.D. 

Aug.  28th,  the  aurora  began  with  floating  irregular  masses  of 
auroral  clouds  in  the  north,  which  soon  spread  over  the  sky,  ter- 
minating in  a  broad  zone  of  light  spanning  the  heavens  from  E. 
to  W.  and  reaching  to  20°  south  of  the  zenith.  At  8  P.  M.  many 
of  the  luminous  clouds  became  distinctly  crimson,  with  the  deep- 
est hue  near  the  horizon.  At  8^  15°>  a  distinct  arch  formed  in 
the  north  crowned  with  tall  flickering  white  streamers.  The 
crimson  clouds  now  dissolved  into  paler  streamers ;  at  8^^  35™ 
the  streamers  subsided ;  and  at  8*»  40°»  the  red  clouds  near  the 
horizon  and  the  diffuse  light  in  the  north  appeared  again.  From 
this  time  till  9  P.  M.  a  crimson  shade  was  spread  over  the  whole 
of  the  broad  belt,  with  varying  hue  and  brightness.  The  arch 
in  the  north  formed  again  with  whitish  streamers  which  re- 
mained moderately  bright  until  11  P.  M. 

8.  Observations  at  Waltkam.  Massachusetts,  (lat  42**  24',  long.  71**  14'), 

by  Rev.  Thomas  Hill. 

Aug.  28th,  at  7^  p.  m.,  there  were  visible  some  splendid  masses 
of  rose-colored  light  in  the  eost  and  west  near  the  horizon ; 
that  in  the  west  being  nearly  obscured  by  twilight.  At  7^  45" 
a  well  defined  arch  passed  south  of  the  zenith,  and  all  the  sky 
north  of  it  was  filled  with  light,  radiating  toward  the  pole  of  the 
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clipping  needle.  I  watched  the  aurora  from  9  to  10^  P.  K.,  and 
at  i  A.  M.  got  up  again  to  look.  It  waB  then  yeiy  brilliant  and 
rosy  all  along  the  southern  horizon. 

9.  Observations  at  Monroe,  Michigan,  (lat  41*  56',  long.  Sd""  22'),  by 

Miss  Helen  J.  Whelplet. 

Aug.  28thy  about  &J-  p.  m.,  there  was  a  broad  line  of  intensely 
yellow  light  extending  from  east  to  west  In  a  few  moments 
the  whole  sky  to  within  20^  of  the  south,  seemed  to  be  per- 
meated with  a  clear  whitish  light;  yellowish  rays  constantly 
shooting  up  from  the  east,  north  and  west  horizon  to  the  zenith. 
At  the  same  time  appeared  a  bright  rose  colored  mass  in  the 
east,  which  gradually  enlarged  until  it  covered  nearly  three- 
fourths  of  the  heavens,  and  about  9  P.  M.  the  rays  met  and 
formed  a  perfect  corona  a  little  south  of  the  zenith. 

10.  Observations  at  WiUow  Creek,  Illinois,  (lat  41*  46',  long.  88**  56'), 

by  K  £.  Bacon. 

Aug.  28th — aurora  first  seen  at  8  P.  M.,  corona  and  beams  at 
8^  40™,  arch  8*»  45™.  Beams  of  red  very  brilliant  in  the  east 
and  west,  and  at  the  corona  from  8^  85™  to  8^  55™.  At  9^  the 
beams  and  corona  had  disappeared,  and  a  broad  red  belt  extend- 
ed across  the  heavens,  passing  over  to  the  south.  Two  distinct 
arches  were  formed  in  the  north.  At  9*»  15™  bright  beams  in  the 
southeast,  the  red  belt  disappearing  in  the  east.  At  9'  25™  red- 
ness nearly  gone.  At  9^  28™  arches  broken.  At  9^  85™  bril- 
liant spot  in  N.E.  At  9*>  40™  arch  reformed,  but  not  so  brilliant 
At  12"  30™  beams  with  far  greater  grandeur  than  at  8^  40™. 
Beams  streamed  from  all  round  the  horizon  to  the  zenith.  In 
the  southern  half  of  the  sky,  the  beams  flashed  like  the  blaze  of 
a  great  fire.  At  12^  45™  a  bright  belt  from  E.  to  W.,  in  the 
liouth,  with  a  dark  belt  something  like  a  cloud  under  it.  At  1^ 
12™  bright  belt  in  the  south  gone.    Aurora  lasted  till  daylight 

11.  Observations  at  Sandvfieh,  Illinois,  (lat  41''  31',  long.  88**  30'),  by 

Dr.  N.  E.  Ballou. 

Aug.  28th,  at  7^  P.  M.,  there  was  a  bright  luminous  band,  a 
degree  in  width,  spanning  the  heavens.  Soon  it  became  tortu- 
ous ;  and  in  the  zenith  it  pointed  southward  half  way  to  the  ho- 
rizon. At  8  P.  M.  red  gleams  shot  up  in  the  N.W.  directly  to 
the  zenith.  At  8^-  P.  M.  the  same  appearance  snrung  up  in  the 
N.E.  At  9  P.  M.  the  entire  northern  half  of  tne  sky  was  bril- 
liantly red,  with  gleams  which  soon  culminated  in  a  corona.  At 
9^  p.  K.  the  whole  was  tinged  with  red,  alternating  with  beams 
of  light  At  10  P.  M.  the  red  tinge  floated  away  to  the  soutL 
At  midnight  it  presented  much  the  same  appearance  as  before. 
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12.  Observations  at  Sag  ffarbor,  New  York,  (Ut.  41^  0',  loDg.  72'  20'), 

from  the  Sag  Harbor  Express, 

Aug.  28th — ^between  8  and  9  o'clock  rays  of  clear,  white  light 
arose  from  every  part  of  the  horizon,  and  soon  met  in  a  common 
focus  at  a  point  about  16^  S.E.  of  the  zenith,  amid  the  four  stars 
forming  the  trapezium  of  the  Dolphin,  At  10  P.  M.  a  more 
dense  light  appeared  at  two  points  on  the  horizon  a  little  north 
of  east  and  west.  These  were  at  first  of  a  bright  yellow  light ; 
but  at  10^  P.  M.  that  in  the  east  assumed  a  dark  crimson  hue, 
and  the  light  in  the  west  was  tiuged  with  a  paler  red.  At  thijs 
time  began  the  waves  of  undulating  light,  their  motions  being 
upward  and  across  the  radial  columns  in  a  direction  from  east  to 
west. 

At  midnight  the  brightness  of  the  columns  increased,  the  un- 
dulations increased,  especially  in  the  south,  and  their  motions 
became  exceedingly  rapid.  TDhe  usual  dark  bank  now  appeared 
upon  the  horizon  in  the  south,  well  defined,  but  occasionally 
broken  by  minor  columns  of  light.  The  whole  heavens  continued 
thus  glowing  until  the  aurora  was  eclipsed  by  the  light  of  day. 

13.  Observations  at  Kanoeha,  Nebraska,  (lat  40®  61',  long.  95**  44'),  by 

Bel  A  WniTK. 

There  was  a  very  brilliant  light  of  a  pink  color  from  about 
1  A.  M.  Aug.  29th  until  daylight  in  the  northern  half  of  the  hemi- 
sphere, shooting  upwards"  to  the  zenith,  and  passing  oflF  to  the 
south.   It  was  so  light  as  to  enable  a  person  to  read  coarse  print. 

14.  Observations  at  Great  Salt  Lake  City,  Utah,  (lat  40°  45',  long. 

111°  26'),  by  W.  W.  Phelps. 

Aug.  28th  between  9  and  10  P.  M.  a  palish  licht  wavered  up 
about  30°  towards  the  zenith ;  thence  it  spread  east  and  west 
with  increasing  grandeur,  till  about  11  p.  M.  when  the  perpendic- 
ular streams  beautified  a  large  portion  of  the  northern  hemis- 
phere. The  light  about  20^  above  the  horizon,  decreased  upward 
and  downward,  so  that  at  nearly  midway  to  the  zenith,  the  light 
changed  into  a  fine  yellow  green,  which  was  joined  by  a  rich 
livery  of  crimson,  spanning  the  whole  heavens  from  east  to  west, 
afi  a  belt  several  degrees  wide.  This  magnificent  phenomenon 
continued  in  varying  hues,  until  about  1  A.  M. 

15.  Observations  at  New  York  City,  (lat.  40**  43',  long.  74°  5'),  by  Prof. 

O.  W.  Morris. 

Aug.  28,  8  P.  M.  there  was  a  bright  band  above  the  horizon, 
which  spread  upwards  with  rays.  At  9'>  10™  the  light  spread 
over  the  heavens,  occupying  the  zenith  and  either  side  with 
white,  and  interspersed  with  pink  colored  portions.  At  9^  20" 
it  formed  an  arch  in  the  south  with  a  dark  segment  below,  while 
the  northern  portion  of  the  sky  was  perfectly  clear.    At  9^  2&^ 
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the  beams  shot  up  from  all  sides  to  the  zenith,  forming  a  beantifal 
corona  which  lasted  5  or  8  minutes,  sometimes  putting  on  the 
appearance  of  conflicting  waves.  Nearly  the  whole  sky  was  of  a 
pmk,  and  some  portions  of  a  dark  red  color.  It  faded  gradually 
away,  first  disappearing  in  the  south,  and  at  10  P.  K.  only  a  bright 
band  across  the  northern  portion  without  a  dark  segment.  About 
10*»  30«  occasional  rays  shot  up  to  the  zenith.  At  11*»  it  was 
very  light,  so  that  objects  could  be  seen  at  a  distance.  The  au- 
rora continued  with  varied  colors  and  brightness  until  the  dawn 
of  the  29th. 

16.  ObservatioM  at  Pekin,  Illinovf,  (lat  40°  36',  long.  89**  45'),  bff  J.  H. 

RiBLBT. 

Aug.  28,  8^  20»  P.  M.  a  white  band  running  from  K  W.  to  E. 
with  two  columns  shooting  up,  one  by  the  north  star  the  other 
through  Ursa  Major.  8*>  30"»  it  is  passing  westward  and  a  high 
column  is  passing  about  5^  east  of  the  north  star,  and  about  IC 
above  it  At  8*>  40"  two  columns  passing  nearly  to  zenith 
on  the  east  side  of  north  star.  At  8**  46">  the  column  by  the 
north  star  increased  in  width,  the  top  bent  over  forming  a  semi- 
circle to  west.  Color  white  in  north,  changing  to  a  rose  at  its 
upper  edge,  and  a  red  in  the  east.  At  8*»  55™  arches  forming; 
the  lowest  about  10^  above  the  horizon,  and  of  a  pale  color.  The 
second  about  80*^  above  the  horizon,  and  of  a  pale  orange 
color.  Streamers  running  from  the  lower  arch  through  it  and 
about  80®  above  it.  The  color  was  most  intense  in  the  east  At 
8*>  57™  both  arches  better  defined.  The  streamers  passing  from 
the  lower  through  the  upper  to  a  point  about  10°  west  of  the 
zenith.     At  9  P.  M.  less  brilliant  and  ceased  observing. 

11,  ObservaiioM  at  Urbana,  Ohio,  (lat  40*  6',  loag.  83*»  43'),  by  Prof. 
M.  G.  Williams. 

Aug.  28th,  at  0  P.  m.  columns  of  white  and  yellowish  light 
shot  from  all  points  of  the  arch  which  extended  from  N.  80°  E. 
to  N.  75°  "WT  Many  of  the  corruscations  passed  beyond  the 
zenith ;  in  the  east  the  light  was  pink  and  deep  crimson  forming 
a  mass  about  30°  broad  and  60°  high  reaching  down  to  the  hori* 
zon.  The  color  was  sometimes  almost  blood  red.  At  9^  10"  a 
similar  mass  formed  in  the  N.  W.  At  9*»  16"  a  remarkably  beau- 
tiful column  shot  up  at  N.  50°  W.  having  a  breadth  of  10°  and 
reaching  to  the  zenith.  The  polors  were  white,  yellowish,  pink 
and  crimson.  About  9^  20™  an  arch  was  formed  in  the  south, 
having  an  altitude  of  40°  at  the  centre.  A  few  minutes  later, 
the  cnmson  light  extended  down  from  the  zenith,  quite  to  this 
arch,  so  that  most  of  the  skv  was  covered  with  colored  light.  At 
9*»  SO"",  a  beam  2°  broad,  shot  up  from  S.  80°  W.  passing  20°  or 
80°  beyond  the  zenith.  In  a  few  minutes  the  beam  seemed  to 
be  broken  up  into  fragments  of  6°  or  6°  in  length,  and  presently 
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▼finished.  At  10  P.  M.  the  brightness  was  mtioh  diminished ;  at 
10**  lo""  revived  ;  the  northern  arch  very  brilliant  and  sli^ihtly 
tinged  with  crimson.  At  10*»  30™  the  arch  extended  from  E.  to 
N.  85°  W.  At  midnight  the  exhibition  was  still  fine.  From  2^ 
to  3  A.  M  coruscations  of  white  light  shot  up  all  along  the  hori- 
zon from  E.  to  S.  16°  W.  The  aurora  continued  to  decline,  till 
the  dawn  of  day. 

18.  Ohtervations  at  Henry  Co,^  Indiana^  (lat  40®,  long.  86°  16'),  by 

WiLUAM  Dawson^ 

Aug.  28th,  about  9  P.  M,  a  red  cloud  covered  a  large  portion  of 
the  eastern  sky  with  a  similar  one  in  the  N.  W.  and  several  large 
luminous  beams  extended  from  the  north  point  to  the  zenith*. 
&x)n  the  red  disappeared,  and  the  bright  streaks  grew  much 
shorter,  leaving  a  bright  cloud  brilliantly  fringed  with  white,  near 
the  northern  horizon.  After  some  minutes,  several  small  bodies', 
like  long  white  clouds,  started  fl'om  about  25°  S.E.  of  the  zenith, 
and  moved  slowly  towards  the  west,  disappearing  about  the  same 
distance  nearly  S.W.  of  the  zenith.  About  midnight,  a  dark 
cloud  decked  with  immense  streamers  of  white,  glaring  li>;ht, 
rested  on  the  northern  horizon,  when  suddenly  it  burst  forth  into 
streaming  corruscations  of  red,  purple  and  white  lights,  shooting 
to  a  point  15°  or  20°  south  of  the  zenith,  where  these  flashing 
lights  presented  the  appearance  of  a  cloud,  tinted  with  Vermil- 
lion and  purple.  At  I2|-  A,  M,  fully  two-thirds  of  the  heavens 
were  wrapt  in  flashing  torrents  of  streamers  directed  towanls 
this  point.  This  tremulous  illumination  lasted  about  an  hour, 
when  it  partly  vanished;  but  soon  the  sky  was  again  covered 
with  darting  streamers  nearly  as  before,  and  the  light  seemed 
more  vivid  than  at  12^  A.  M.  At  2  A.  M.  the  light  had  in  a  great 
measure  passed  away. 

19.  Observations  at  Gettysburg^  Pennsylvania,  (lat.  39**  49',  long.  77®  15'), 

by  Rev.  M.  Jacobs. 

Aug.  28th,  the  aurora  was  visible  in  the  evening  twilight 
especially  to  N.  and  N.E.  At  9  P.M.  the  whole  sky  as  far 
south  as  within  80°  of  the  southern  horizon  was  covered  with 
alternate  bands  of  luminous  matter  like  cirrus  cloud.  At  9''  25"* 
the  luminous  band  within  about  20°  of  the  northern  horizon 
began  to  shoot  up  streamers,  and  soon  became  a  mass  of  streamers 
which  filled  the  whole  northern  sky,  darting  np  to  a  point  about 
2°  east  of  Aquila,  where  they  crossed,  some  radiating  thence 
southward.  The  streams  were  visibly  wafted  round  on  the  east 
and  west,  to  the  S.E.,  S.VV.  and  even  south.  The  streamers  were 
mostly  of  orange,  white  below  and  crimson  red  above.  At  10 
P.  M.  the  sky  wjis  mostly  clear;  the  bank  of  vapor,  dark  below 
but  luminous  above,  with  a  few  streamers  occiipie<l  the  northern- 
horizon,  rising  to  the  height  of  20°  or  25°.  The  light  was  equal 
to  that  of  the  moon  at  quadrature. 
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20.  OhservatioM  at  Collegt  mU,  Ohio.  (lAt.  30^  19',  long.  84^  26^),  5f 

Pro£  J.  H.  WiLsox. 

Aug.  28th,  the  aurora  commenced  at  8  p.m.  and  continued 
with  increased  splendor  till  1  A.  K.  The  corona  formed  about 
10  P.  M.  with  arch  and  beams.  At  1  a.  m.  the  coruscations 
darted  from  the  horizon  upward  to  the  zenith  and  about  20**  be- 
yond.   The  light  was  equal  to  the  clearest  full  moon. 

21.  ObservatioM  at  Wyandott  City,  Kansas,  (lat.  39*  7',  long.  94*  44*), 

by  John  H.  Millar. 

Aug.  28th,  at  11^  p.  m.  a  diffused  light  was  observed  in  the 
N.N.L.  gradually  increasing  until  at  1  A.M.  the  whole  northern 
sky  from  N.W.  by  W,  to  S.E.  by  E.  was  covered  with  rays  and 
streamers  of  moderate  brightness,  shooting  up  to  within  30°  of 
the  zenith,  and  changing  rapidly,  from  a  uniform  white  to  a  tinge 
of  purple.    The  aurora  passed  "off  about  IJ  A.  u. 

22.  Observations  at  St.  Louis,  Missouri,  (lat  38"*  87',  long.  90"*  15%  by 

A.  Fbndler. 

Aug.  28th,  at  8^  80"  P.  M.  I  observed  in  the  northern  part  of 
the  sky  some  large  patches  of  a  deep  red  color,  and  the  horizon 
towards  the  north  was  filled  with  a  white  light  The  white  as 
well  as  the  red  light  rose  gradually  up  to  45°.  At  8^  35"  the 
upper  part  of  the  light  to  the  right  was  of  an  unusually  deep  red, 
while  tnat  to  the  left  was  greenish  white.  The  aurora  increaf^ 
in  splendor  till  8**  60*",  rising  to  the  zenith,  with  red  streamers 
running  nearly  N.  and  S.  The  aurora  now  declined  in  the  north, 
but  spread  its  red  color  to  about  10°  south  of  the  zenith.  By 
9  P.  M.  the  red  color  was  gone,  only  a  faint  white  light  remaining 
near  the  northern  horizon,  which  continued  till  9^  20™  when  it 
became  obscured  by  clouds. 

Aug.  29th  at  1  A.  M.  I  awoke  and  found  the  aurora  more  bril- 
liant than  last  evening.  It  reached  45°  south  of  the  zenith,  and 
had  a  corona  15°  or  20°  south  of  the  zenith,  of  a  deep  fiery  red, 
sending  rays  in  all  directions  from  this  point  towanls  the  horizon. 
Towards  the  north  the  light  was  white,  and  close  to  the  northern 
horizon  the  sky  was  blue.  By  1*»  20"  the  aurora  had  retired  to 
within  80°  above  the  northern  horizon. 

23.  Observations  at  Fredericksburg,  Virginia,  (lat  38**  30'  long.  77**  30'), 

by  Charles  H.  Robet. 

Aug.  28th,  a  most  brilliant  light  appeared  8  P.  M.  and  disap- 
peared about  4'»  15"  A.  M.  It  was  generally  diffuseil  over  the 
face  of  the  heavens  with  a  brightness  exceeJling  that  of  the  full 
moon,  the  brightest  part  being  N.E.  and  N.W,  About  N.E.  it 
was  of  a  red  color. 
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24.  Ob$€rvaiioM  at  the  ea$fern  ban  of  the  Sierra  AhajOy  Utah^  (lat  38% 

long.  110*^),  by  Dr.  John  S.  Newberry. 

Aug.  28th:— being  at  an  elevation  of  about  7000  feet  above 
the  sea,  from  11  to  12  o'clock  the  aurora  appeared  remarkably 
brilliant,  the  entire  northern  heavens  being  covered  with  a  dif- 
fused red  flush,  with  flashes  of  deeper  red  and  white  light.  The 
auroral  flush  was  noticeable  in  the  north  before  10  o'clock,  but 
■was  not  conspicuous  before  11, 

25.  Obwruations  at  Santa  Clara,  California,  (lat.  ^V  18',  long,  122**  0'), 

by  Oliver  S.  Frambes. 

Aug.  28th,  at  9  P.  M.,  about  10®  E.  of  north  the  sky  seemed 
tinged  with  red  light.  In  half  an  hour  several  columns  of  mel- 
low light  were  formed  which  rose  to  a  height  of  40^  and  the 
colors  became  very  bright.  The  light  gradually  moved  to  the 
east,  and  after  two  hours  or  more  gradually  faded  away. 

20.  Observations  at  Paducah,  Kentucky,  (lat  S*?**  6',  long.  87*  21'),  by 

A.  Mattison. 

Aug.  28th,  at  midnight,  the  clouds  cleared  off  and  showed  the 
most  beautiful  aurora  I  ever  saw  in  this  latitude.  Sometimes  it 
was  red,  and  sometimes  it  sent  up  streamers  overhead.  Aug. 
29lh,  1  A.  M.,  aurora  very  bright,  out  the  sky  became  overcast. 
The  light  continued  till  near  day  break. 

27.  Observations  at  Monterey,  California,  (lat.  SO**  3C',  long.  122'  64'), 

by  Dr.  C.  A.  Canfield. 

Aug.  28th — a  very  brilliant  aurora  from  9J  P.  M.  to  11  or 
12  P.  M. 

28.  Observations  at  Raleigh,  North  Carolina,  (lat  35*  40',  long.  78**  62') 

by  William  H.  IIamilton. 

Aurora  appeared  at  9  P.  M.  and  lasted  till  11  P.  M.  As  light 
as  if  the  moon  was  shining. 

29.  Observations  at  Dallas,  Texas,  (lat  82**  45',  long.  96*  46'),  by  Johk 

M.  Crockkft. 

Aug.  28th,  at  dark  the  northern  sky  had  the  appearance  of 
bright  twilight.  It  continued  to  brighten  until  it  extended  from 
N.  to  N.  E.,  and  assumed  a  red  tinge,  with  columns  perpendicu- 
lar to  the  horizon,  and  extending  more  than  half  way  up  the 
heavens.  About  the  time  of  the  greatest  illumination,  a  round 
body  in  the  N.  E.,  about  IS''  in  diameter,  became  of  a  beautiful 
bright  scarlet,  which  in  20  or  80  minutes  moved  slowly  towards 
the  north,  displacing  the  columns  as  it  went.  The  wliole  scene 
occupied  about  one  and  a  half  hours  and  was  constantly  chang- 
ing. The  aurora  continued  with  diminished  brightness  till  near 
daylight 
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83.  Observations  at  Btlma,  Alabama,  (Ut.  82^  25',  long.  86*  61*),  ^  S. 

K.  Jennings,  M.D. 

Aug.  28th,  about  8  P.  M.,  there  was  a  very  well  defined  arch 
of  red  fleecy  looking  clouds  extending  up  about  20**,  that  was 
beautifully  brilliant  for  half  an  hour.  From  8^  till  after  10  P.  M, 
there  were  incessant  flashes  that  might  have  been  taken  for  dif- 
fuse ligbtning. 

81.  Observationt  at  Cahawha,  Alabama,  (lat.  82''  19',  long.  81"*  16'),  &y 

Matthjcw  Trot,  M.D. 

Aug.  28th,  from  8  to  9  P.  M.,  a  bright  light  was  visible  a  little 
east  of  north.  It  was  brightest  near  the  horizon,  and  extended 
to  a  height  of  about  80^,  gradually  finding  at  its  upper  border. 

82,  Ob^eruations  &t  Jacksonville,  Florida,  (lat  30**  15',  long.  82**  C),  by 

Dr.  A.  J.  Baldwin. 

Aug.  28th,  about  8  P.  M.  was  seen  a  remarkable  aurora  which 
continued  until  2  A.  M.  Aug.  29th.  At  times  it  was  of  a  vivid 
red,  with  stronmers  racliatin<r  towards  the  zenith.  The  brightest 
were  from  N.W.  to  N.E.  The  color  would  almost  fade  out  at 
tirjies,  and  then  lighten  up  the  heavens  again  with  a  brilliancj 
which  was  majestic  About  9  o'clock  there  was  a  dark  cloud  ia 
tlie  north  extending  from  N.W.  to  N.E. ;  and  the  auroral  display 
was  beautiful  along  the  fringe  of  this  cloud. 

1^,9,  Observations  at  Micanopy,  Florida,  (lat.  29°  35',  long.  82*  18'),  by 
James  B.  Bean. 

Aug.  28,  just  after  dark  I  noticed  a  luminous  appearance  in 
Jthe  north,  which  at  times  disappeared  and  then  reappeared  with 
incre^ed  brightness,  till  9  o'clock,  \yhen  it  exhibited  streamers 
shooting  up  toward  the  zenith,  and  sometimes  a  deep  red  glare 
of  rosy  light  toward  the  N.E.  At  10  P.M.  the  streamers  were 
quite  distinct,  presenting  beams  of  gray  and  purple  light  1% 
disappeared  about  11  P.M.  but  reapj)eared  with  more  beauty 
between  1^  and  2  A.  M.  The  streamers  were  very  distinct,  ex- 
hibiting various  colors,  and  shooting  at  times  within  10°  or  15** 
of  the  zenith.  The  luminous  haze  in  the  N.W,  continiied  till  it 
was  obscured  by  day-light.  ^ 

84.  Observations  at  Cedar  Keys,  Florida,  (lat.  29^  7',  long.  83**  2'),  by 

Judge  Aug.  Stkele. 

Aug.  28th,  occurred  an  aurora,  brightening  up  the  northern 
horizon  with  most  beautiful  coruscations.  It  extended  from  N, 
to  N.E.  and  upward  to  about  80°  above  the  horizon,  and  exhibi- 
ted frequent  strjeaks  of  reddish  yellow,  sliooting  upward  in 
pointed  forms  of  the  most  daezling  brightness.  It  ceased  about 
9i  P.  M.  but  reappeared  tke  next  mor;npg  in  still  greater  bril- 
liancy and  continued  u^jti^  overpowered  by  the  light  of  day. 
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35.  Observations  at  Corpus  Ckrisii,  Texas,  (lat  27''  46',  long.  07**  30'), 

by  A.  M.  Lba. 

Aug.  28th,  about  9  P.  M.  an  aurora  reddened  the  sky  in  the 
north,  through  about  90®  of  the  horizon,  and  rising  about  40° 
above  it,  with  columns  of  light  stretching  from  the  horizon 
towards  the  zenith. 

36.  Observations  at  Key  Went,  Florida,  (lat.  24*  83',  long.  81*  48'),  by 

William  C.  Dennis. 

Aug.  28th  the  aurora  was  faintly  visible  soon  after  sun-down 
and  did  not  increase  materially  in  brightness  till  8^  P.  M.  At 
9  P.  M.  the  color  was  of  the  most  fiery  red.  The  direction  of  the 
middle  point  of  the  aurora  was  N.  10°.  E.  and  both  horizontally 
and  vertically  it  subtended  an  angle  of  about  30°,  There  was  a 
narrow  line  of  immovjible  clouds  along  the  northern  horizon  in 
the  direction  of  the  aurora.  At  9  P.  M.  the  aurora  commenced 
fading  rapidly,  and  had  disappeared  at  9^  P.  M. 

Obsbrvations  of  the  Aurora  of  Sept.  1st  and  Sept.  2ifD,  1850. 
Selected  from  the  Smithsonian  Papere, 

1.  Observations  at  St.  Johns,  Newfoundland,  (lat  47*  36',  long.  62*'  88'), 

by  £.  M.  J.  Delaney. 

Sept.  1st,  an  Aurora  of  various  colors  appeared  in  the  west, 
moved  towards  the  zenith  and  disappeared. 

Sept.  2d  at  8  P.  M.  an  Aurora  of  various  colors  appeared  in  the 
north,  south  and  west,  moved  towards  the  zenith  and  disappeared. 

2.  Observations  at  Burlington,  Minnesota,  (lat  47®  1',  long.  92°  30'),  by 

A.  U.  IIlBBARD. 

Sept  2d,  Aurora  commenced  at 8  P.M.  in  the  north,  and  N.E. ; 
increased  very  fast  until  8^  p.m.  when  it  formed  a  perfect  arch 
frrom  N.E.  to  S.W.  and  ran  about  one^third  of  the  way  down 
from  the  zenith  on  the  south  side.  The  east  and  west  parts  were 
very  red ;  the  east  part  flashy  like  lightning.  At  9  P.  M.  nearly 
disappeared.  At  9^  p.m.  commenced  in  the  north  with  very 
bright  and  flashy  light;  then  very  bright  streamers  ran  up  in- 
stantly almost  to  the  zenith.  At  9iP. M.  nearly  disappeared; 
only  bright  flashy  spots  E.  and  N.W. 

Sept  3d,  Aurora  commenced  about  &J  P.  M. ;  beams  ran  up 
very  rapid  but  very  dim ;  formed  perfect  at  about  9^  p.  m. 

3.  Observations  at  Princeton,  Minnesota,  (lat  45^  60',  long.  93**  46'),  by 

0.  K  Garrison. 

Sept.  2d,  a  bright  aurora  extending  from  the  N.W.  to  the  E. 
and  culminating  in  the  zenith.  It  was  a  bright  display  of 
streamers  in  bands  varying  from  a  bright  white  to  a  red  dame 
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color ;  the  portion  on  the  eastern  extremity  was  fifli^hing  rather 
than  streaked ;  that  on  the  west  was  of  a  reddish  flame  color. 
The  bands  were  about  two  degrees  wide  reaching  from  the  hori- 
zon to  the  zenith.  The  central  portion  of  each  band  being 
brightest,  diminishing  to  a  slight  light  on  the  edges.  The  first 
appearance  was  at  dark,  and  it  was  still  bright  at  10  P.  H. 

Sept  8d,  the  Aurora  was  repeated,  but  much  less  brilliant  and 
and  only  about  45° elevation  with  a  dark  arch  beneath  about  20° 
above  tte  horizon.    Disappeared  before  9  P.  M. 

4.   Observations  at  Gardiner.  Maine,  {ht  4^"^  ll\  long,  eo""  46')^  hy 
R.  H.  Gardiner. 

Sept.  1st,  brilliant  aurora  over  dark  arch. 

Sept.  2d,  very  remarkable  aurora.  Colored  streamers  with 
constant,  and  very  brilliant  flashes  of  light  at  north  and  east, 
and  reaching  south  of  zenith.  At  9^  P.M.  two  very  bright 
arches  at  the  north,  one  about  12®  the  other  about  25°  above  the 
horizon,  the  upper  one  being  extremely  bright;  the  sky  between 
them  and  below  the  lowest,  oeing  of  a  dark  purple. 

Sept.  8d,  very  brilliant  aurora  with  colored  streamers  in  all 
parts  of  the  sky. 

5.  Observations  at  Ogdensbvrg.  New  York,  (lat  44''  48',  long.  75'  26°), 

by  W.  E.  Guest. 

Sept,  2d,  at  1  a.m.  a  splendid  aurora.  The  light  continued 
for  nearly  two  hours. 

Sept  2d,  9 J  P.  M,  A  few  faint  streamers  shot  up  in  the  ea^t 
and  at  the  sanie  time  there  was  a  faint  rose  colored  light  in  the 
west,  when  all  at  once  there  commenced  on  every  side  a  display 
of  waves  of  auroral  light.  It  was  an  undulating  motion  com- 
mencing near  the  horizon,  and  waving  up  gradually  toward  the 
zenith.  In  ten  or  fifteen  minutes  it  had  reached  the  zenith,  and 
a  corona  was  formed,  its  rays  of  different  lengths  pointing  down- 
ward. It  disappeared  almost  as  rapidly  as  it  came  on,  and  a 
faint  light  was  spread  on  all  sides.  A  few  minutes  before  ten  a 
large  arch  was  formed,  one  extremity  resting  in  the  east,  and 
the  other  in  the  N.W.  Its  base  was  dark,  yet  the  stars 
were  glittering  through  its  whole  length.  The  arch  was  some- 
what irregular  in  form  in  the  N.W.  It  rose  gradually  until  a 
faint  double  arch  was  formed.  The  streamers  were  quite  sta- 
tionary, without  any  motion  from  right  to  left.  In  less  than  an 
hour  it  had  lost  its  form,  and  the  light  was  diffused  throughout 
the  glittering  dome.  There  was  some  light  continued  through 
the  night. 

6.  Observations  at  Salem,  Oregon,  (lat.  44®  68',  long.  123**  4'),  from 

the  Statesman. 
Sept.  1st,  about  8  P.  M.  a  faint  radiance  was  observed  shooting 
up  from  the  northern  horizon,  and  gradually  the  whole  heavens 
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from  north  to  aouth  were  covered  with  a  delicnte  rosy  tint,  bright 
and  glowing  in  the  zenith,  and  decreasing  in  brilliancy  near  the 
horizon.  It  was  most'  brilliant  about  11  p.m.  at  which  time  it 
yielded  sufficient  light  to  read  common  print  quite  easily.  It 
continued  to  shine  with  gradually  decreasing  splendor,  and 
finally  yielded  as  morning  approached. 

7.  ObservaiioM  ot  Fort  Umpqua,  Oregon,  (lat  48°  48',  long  124*  0'),  by 

IIknry  Oatlbt,  U.  8.  Army. 

An  aurora  was  observed  on  the  night  of  Sept  1st.  The  light 
was  most  intense  about  midnight,  and  was  sufficient  to  enable 
one  easily  to  read  print. 

8.  Observaihns  at  EoefteateTy  New  Tork\  (lat  43*  8',  long.  77**  61'),  by 

M.  M.  Mathews* 

Sept  2d,  V"  45™  A.  M.  the  southern  sky  was  one  entire  sheet  of 
red  light,  extending  from  near  the  zenith,  quite  down  to  the 
horizon,  and  reaching  laterally  from  S.E.  to  N.  W.  At  2  A.  M  the 
redness  gathered  intensity,  and  divided  off  into  two  nearly  equal 
portions,  one  occupying  the  S.E.  and  the  other  the  N.W.' section 
of  the  sky,  and  fur  half  an  hour  assuming  a  deep  cherry  red 
hue,  with  an  (xxsasional  streamer  of  white  light  ascending  nearly 
or  quite  to  the  zenith.  , 

At  8  A.  M.  the  whole  sky  from  N.W.  around  to  the  S.E.  be- 
came one  entire  blaze  of  deep  red,  and  began  sending  off  from 
all  portions  of  its  lower  margin,  the  most  brilliant  streamers  of 
white  light  which  waved  and  flickered  in  front  of  the  dark  red 
back  ground.  They  converged  to  a  point  just  south  of  the 
zenith.  This  corona  was  most  distinct  at  8^  15"  A.  M.  when  it 
presented  the  appearance  of  an  immense  fan  resting  on  the  hori- 
zon. At  the  north  lay  a  heavy  bank  of  cloud  rising  about  2® 
above  the  horizon,  and  during  the  most  brilliant  display  at  the 
south,  the  upper  edge  of  these  clouds  was  tinged  with  a  most 
beautiful  orange  color.  At  8*»  80™  A.  M.  the  redness  had  become 
comparatively  faint,  and  the  streamers  had  entirely  disappeared. 

Sept  8d,  apout  8  P.  M.  was  another  auroral  display  confined 
mostly  to  the  northern  sky,  and  consisting  principally  of  white 
streamers  that  were  constantly  flickering  and  dancing.  At  9  p.m. 
they  reached  a  point  south  of  the  zenith,  and  were  attended  by 
flashes  of  extreme  brightness.  At  11  P.  M.  the  light  had  become 
quite  faint,  and  the  the  streamers  had  disappeared. 

0.   ObiervatioM  at  Oitego,  Michigan,  (lat  42''  28',  long.  dS"*  42'),  by 
Matthew  Coffin. 

Sept.  2d,  aurora  brightest  about  2  a.  m.  when  there  was  a 
beautiful  corona  a  little  S.W.  of  zenith,  and  rapidly  shooting 
rays  from  N.W.  and  N.E.  meeting  at  that  point 
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10.  ObservatioM  at  R'dey,  lUinoU,  (lat  42<'  11',  long.  88*  33^),  by 
£.  Baboock. 

Sept.  Ist,  11  P.  M.  aurora  displaying  beautiful  red  and  white 
streamers  covering  all  the  nortbern  half  of  the  heavens.  At 
midnight  the  whole  north  was  covered  with  beautiful  streamers 
of  varied  colors.  At  12*'  15™  A.  m.,  streamerss  shot  up  from  the 
north  ;  the  wholo  moved  south  and  rested  about  20®  above  the 
southern  hotizon,  at  which  time  a  dark  belt  appeared  under  the 
white.  Immediately  streamers  shot  up  from  all  around  the  hori- 
zon centering  near  the  zenith.  The  deep  red  prevailed  at  S.E. 
and  N.W.  In  less  than  two  minutes,  the  whole  became  a  broken 
mass,  and  the  streamers  disappeared.  The  dark  belt  still  rested 
upon  the  southern  horizon,  and  the  light  continued  all  over  the 
heavens. 

11.  ObiervaiionM  at  Davenport,  Iowa,  (lat  41**  30'^  long.  90*  88'),  6y 

U.  J.  FiNLBY 

Sept  2d,  8  F/K.  aurora  in  brilliant  reddish  parallel  rajs  run- 
ning east  and  west  about  45°  above  the  northern  horizon.  Co- 
rona pale  and  but  few  rays. 

12.   Observations  at  Camp,  No,  38,  N^ebraska,  (lat  42**,  long.  109**  50') 
by  Capt.  J.  II.  Simpson. 

Sept  1st,  at  11  P.  M^  about  two  thirds  of  the  whole  southern 
heavens  appeared  one  sheet  of  beautiful  roseate  light-  For  a 
while,  the  light  continued  in  a  state  of  repose;  the  most  concen- 
trated portion  forming  a  limiting  belt  on  its  northern  side,  and 
extending  from  a  point  on  the  horizon  about  10°  north  of  east, 
acro-ss  the  heavens  to  a  point  on  the  horizon  about  due  west 
From  this  belt,  the  light  with  its  roseate  hue  wns  diffused  south- 
wardly all  over  the  heavens  down  to  the  arc  of  a  circle  whose 
plane  was  inclined  to  the  horizon  about  10°.  At  length  the  light 
assumed  a  more  intense  form  and  shot  up  in  whitish  corusca- 
tions to  the  apex  of  the  illuminated  portion  which  was  about  20^ 
south  of  the  zenith.  My  assistant  observed  this  aurora  at  10  p.  m., 
and  as  it  disappeared  about  midnight  it  must  have  lasted  about 
two  hours. 

13.  Observations  at  Great  Salt  Lake  City,  Utah,  (lat  40®  45',  long. 
Ill**  26'),  by  W.  W.  Phblps. 

An  aurora  was  seen  here  on  the  evening  of  Sept  1st  and 
morning  of  the  2d.  A  little  after  midnight,  it  spread  from  north 
to  south,  from  east  to  west;  and  by  its  light  I  could  tell  the  time 
on  my  watch.  There  was  a  beautiful  center  equally  rayed  near 
the  zenith.  At  times  the  southern  hemisphere  began  with  pale 
red  at  the  zenith,  and  faded  down  to  a  dark  orange  horizon, 
while  the  northern  hemisphere  glowed  with  yellow  and  green. 
I  continued  my  observations  till  past  2  a.  m. 
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Sept.  8d,  about  8  f.  M.  a  faint  light  sprung  up  in  the  east,  and 
rose  about  45°  high.  At  9^  15"*  it  glowed  beautifully.  After 
10  p.  M.  it  grew  &inter,  and  disappeared  a  little  after  midnight 

14.  OhservatioM  at  New  York  City,  (lat.  40^  43',  long.  74**  6'),  by 
Prof.  0.  W.  MoREis. 

Aurora  jfrom  10*  20"»  p.  m.  Sept.  Ist,  till  dawn  of  the  2d. 
There  was  a  dark  band  at  the  south  of  10°  or  15°,  then  a  white 
one  and  streamers  of  a  variety  of  colors,  mostly  red,  shot  up  in 
the  S.E.  and  yellow  in  the  S.W.  interspersed  with  white  beams. 
The  corona  was  after  1  A.  m.  a  little  S.  E.  of  the  zenith. 

Sept.  2d  aurora  from  10  P.  M.  to  11^  15™  P.  M.  At  first  a  faint 
light,  then  a  dark  segment  above  it  on  the  northern  horizon  of 
about  15°  in  breadth ;  above  it  a  band  of  about  8°;  then  another 
dark  band,  surmounted  by  a  white  one  from  which  beams  of 
bright  light  shot  up  along  the  upper  edge.  About  10'  15"* 
waves  of  white  light  shot  up  nearly  to  the  zenith.  It  faded 
away  gradually  after  11  P.  M.  retaining  only  a  steady  light  on  the 
horizon. 

15.  Observaiioni  at  Carlule,  Pennsylvania,  (lat  40''  12',  long.  77''  11'), 
by  Prof.  C.  W.  Wilson. 

Very  brilliant  aurora  lasting  from  midnight  to  8  A.  H.  Sept 
2d.  Also  Sept  2d,  9  P.  M.  It  first  appeared  as  a  luminous  arch 
extending  from  N.W.  to  N.E.  and  10°  or  20°  high.  From  this 
the  light  shot  up  in  streamers  first  white,  then  turning  bright  red 
about  half  way  to  the  zenith.  The  arch  finally  disappeared  and, 
the  whole  then  presented  the  appearance  of  a  mass  of  light 
clouds,  with  rapid  flashes  behind  them.  The  whole  lasted  about 
half  an  hour. 

16.  Observations  at  Urbana,  Ohio,  (lat  40*"  6',  long.  83*  il'),  by 
Prof.  M.  G.  Williams. 

Sept  2d,  my  first  observation  was  at  I''  80?  A.  M.  when  the  entire 
northern  heavens  were  covered  with  a  uniform  yellowish  light 
There  was  also  a  large  mass  of  crimson  light  in  the  S.W.  At  2 
A.  M.  the  whole  south  was  covered  with  pink  and  erimson  light, 
soon  after  a  distinct  and  beautiful  corona  was  formed  a  few  de- 
grees south  of  the  zenith,  and  continued  about  15  minutes.  At 
2^  40"  A.  M.  a  beautiful  column  of  light  12°  in  breadth  white, 
yellowish,  pink  and  crimson  rose  from  the  west  at  an  angle  of 
yO°  with  the  southern  horizon.  At  8  a.  M.  the  aurora  was  con- 
siderably diminished  in  intensity,  but  continued  with  variations 
till  dawn  of  day. 

Sept  2d,  at  8*»  45"  P.  M.  the  light  was  distinct  and  uniform 
along  the  northern  horizon.  At  9**  15"  there  were  fine  corus- 
cations increasing  in  brilliancv  till  lOK  At  9**  30"  the  corus- 
cations had  for  their  base  a  well  defined  arch  extending  from  N. 
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80^  E.  to  N.  85*"  W.,  and  its  altitude  at  its  center  was  12^.  Many 
of  tbem  reached  the  zenith  but  no  corona  was  formed.  The  cor- 
uscations were  mostly  white. 

Sept  8d.  The  evening  was  cloudy,  but  the  aurora  was  suffi- 
ciently strong  to  illuminate  the  clouds. 

17.   Observations  at  Ntwarky  Ohio,  (lat  40^  4',  long.  82''  23')  hy 
David  Wyrick. 

Sept.  1st,  about  midnight  the  entire  heavens  except  near  the 
southern  horizon  were  illuminated  by  a  pale  yellow  light.  In 
about  ten  minutes  masses  of  red  light  appeared  in  the  E.  and  W ; 
and  as  they  faded  away  others  appeared  in  the  N.  and  S.  Sub- 
sequently there  was  a  beautiful  emanation  of  red  rays  from  a 
circular  center  near  the  zenith.  The  whole  phenomenon  lasted 
about  two  and  a  half  hours.  In  the  S.  ana  S.W.  lay  a  dark 
cloud  rising  about  five  degrees  above  the  horizon. 

18.  Observations  at  Baltimore,  Maryland,  (lat.  39®  18'  long.  76*  37*),  5y 
C.  Wbstbrook,  Telegraph  Superintendent 

On  the  morning  of  Sept.  2d,  I  found  the  telegraph  wires 
charged  to  an  extent  far  beyond  the  strength  of  our  ordinary  bat- 
teries. Upon  disconnecting  the  batteries  I  got  clear  and  distinct 
writing  from  Cumberland,  distant  179  miles.  When  the  current 
was  at  its  maximum  strength,  the  manipulations  of  the  operator  at 
Cumberland  worked  the  armature  of  tne  relay  magnet  here  with 
a  force  nearly  equal  to  that  which  would  be  produced  bv  a  Grove 
battery  of  50  cups  on  a  short  circuit  The  intensity  of  the  spark 
at  the  instant  of  breaking  the  circuit,  was  such  as  to  set  on  fire 
the  wood  work  of  the  switch  board.  The  current  however  was 
variable,  and  at  times  no  sensible  effect  could  be  observed, 

19.   Observations  at  Aurora,  Indiana,  (lat  39°  4',  long.  84°  54^,  by 
Georos  Suttof,  M.D. 

Sept  1st,  about  10  P.  M.  a  faint  aurora  was  seen  in  the  north ; 
and  about  midnight  the  aurora  extended  over  the  whole  heavens. 
In  the  north  the  light  was  of  a  pale  color  resembling  the  break 
of  day,  and  a  few  faint  streamers  could  be  seen.  About  1  a.  H. 
the  wnole  southern  heavens  presented  a  deep  red  appearanoe. 
At  1**  30'"  streamers  were  more  frequently  seen  in  the  north,  and 
occasionally  a  ray  would  appear  in  the  S.£  and  S.W.  Between 
2  and  8  A.  m  streamers  arose  in  all  directions,  but  much  paler  in 
the  north  than  in  the  south.  The  streamers  converged  to  a 
point  presenting  the  appearance  of  a  vast  and  ^rgeous  tent 
From  1  A.  M.  until  the  break  of  day,  the  most  brilliant  display 
was  in  the  south. 

Sept  2d,  about  8^  P.  M.  the  aurora  appeared  ^ain  in  the  north. 
There  were  occasional  flashes  of  light  resembimg  distant  light- 
ning.   It  disappeared  in  a  few  hours. 
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20.  Observations  at  Auburn,  Califomta,  (lat  38''  53',  long.  121''  2'), 
by  Robert  Gordon. 

Sept.  1st,  from  9i  p.  m.  until  daylight  we  had  a  most  magnifi- 
cent display  of  aurora,  in  which  the  whole  sky  north,  south,  east 
and  west  was  almost  all  the  night  glowing  with  ruddy  light. 
The  northern  point  near  the  horizon  where  the  Aurora  com- 
menced continued  rather  dark. 

21.  Observations  at  St.  Louis,  Missouri,  (lat  38"*  37',  long.  90°  16'), 
by  A.  Fjendler. 

Sept  2d,  at  8**  20"  p.  m.  the  aurora  exhibited  a  white  hazy 
light  15^  above  the  northern  horizon.  Soon  long  white  streaks 
appeared  alternately  on  the  right  and  left  to  45°  above  the  hori- 
zon, and  a  light  red  tint  was  sometimes  visible.  At  8**  30™  the 
aurora  disappeared.  At  9^  20™  P.  M.  it  again  threw  out  several 
white  streaks  to  about  60**  above  the  northern  horizon.  Pres- 
ently it  changed  to  a  few  fiery  red  spots.  At  9*^  27™  a  few  short 
streaks  shot  up  a  little  to  the  east  of  north.  At  9**  32™  the 
aurora  became  Drilliant  At  9*^  34™  red  with  no  streaks.  Soon 
after  nothing  remained  but  white  diffused  light. 

22.  Observations  at  Moneka,  Kansas,  (lat  38"^  30',  long.  QS""),  by 
L.  Celebtia  Wattles. 

Sept  2d,  an  aurora  appeared  from  1  to  8  A.  M.  On  the  same 
night  about  10  P.  M.  a  lignt  appeared  in  the  S.E.  like  the  rising 
of  the  moon.  It  grew  redder  and  more  brilliant  as  it  extended 
Tip  the  sky  until  it  reached  the  zenith.  It  now  shot  out  to  the 
westward,  streaming  continually  across  the  sky  to  the  horizon. 
It  did  not  wholly  disappear  until  the  morning  dawn. 

23.  Observatums  at  New  Albany,  Indiana,  (lat.  38^  17',  long.  86°  46'), 
by  Alexander  Martin. 

Sept  2d,  at  1^  30™  A.  M.  a  broad  beam  of  crimson  light  exten- 
ded up  from  the  eastern  horizon  and  met  another  from  the  west 
considerably  south  of  the  zenith.  Beautiful  streamers  shot  up 
all  around  the  north  to  the  point  of  meeting  of  the  beams,  south 
of  the  zenith.  In  the  nortn  a  dark  cloud  extended  from  E.  to 
W.  in  the  form  of  a  flat  arch.  Above  it  was  an  ever  changing 
display  of  white  and  deep  crimson  streamers.  A  similar  arch  of 
cloud  was  visible  in  the  south  but  not  quite  so  flat ;  and  above 
it,  streamers  concentrated  in  the  point  above  mentioned.  The 
greatest  observed  brilliancy  was  from  1^'  50"  to  2^  30™  A.  M. 

Sept  8d,  8**  45"*  p.  M.  streamers  of  white  and  pale  red  light 
shot  from  the  horizon  half  way  to  the  zenith.  At  9  P.  H.  only  a 
grey  light  in  the  north. 
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24.   OUervatioM  at  LouitvUle,  Kentucky,  (lat  38''  8',  long.  85^  3(y), 

from  the  LottisvilU  Journal. 
•  Ou  the  mornioff  of  Sept  2d  for  some  three  hours  commenciag 
about  midnight,  me  whole  heavens  were  lighted  up  in  the  most 
brilliant  manner.  The  light  was  generally  diffused  over  the 
whole  sky,  but  was  reddest  in  a  southwest  direction.  Towards 
the  north  it  was  whiter  with  occasional  streaks  of  green  and  deep 
crimson  darting  up  towards  the  zenith. 

25.  Observations  at  the  base  of  the  Sierra  Abajo^  Utah,  (lat  3Y^  long. 
110*,  by  Dr.  John  S.  Newbkrby. 
Sept.  1st,  no  aurora  was  observed  at  9  F.  ic.  the  heavens  being 
partially  obscured  by  broken  clouds.  At  1  A.  K.  I  waked  and 
was  startled  by  the  red  light  that  penetrated  the  tent  and  tinged 
the  landscape,  which  was  illuminated  as  strongly  as  by  the  full 
moon  shining  through  thin  clouds.  On  going  out  I  round  the 
whole  heavens  of  a  bright  crimson  with  streaks  of  white  and 
jrellow  convercing  toward  the  zenith,  where  they  formed  a  beau- 
tiful corona.  These  rays  reached  down  within  20°  of  the  south- 
em  horizon.  The  aurora  continued  almost  without  abatement 
till  day-light 

26.  Observations  at  Bentonville,  Arkansas,  (lat  36''  22',  long  94^  16'),  hy 

Paul  Graham. 
Sept  1st,  at  11  p.  M.  there  was  a  bright  sheet  of  light  embracing 
the  eastern  and  northeastern  part  of  the  horizon,  from  thenoe 
extending  upwards  60°.  It  became  so  light  that  objects  were 
elearly  seen  at  a  considerable  distance.  At  the  same  time^  the 
<5louds  in  the  S.  W.  were  tinged  with  red.  It  continued  very 
bright  until  3  A.  K.  at  which  time  it  disappeared. 

27.  Observations  at  Asheville,  N,  Carolina,  (lat  35**  37',  long.  82*  29*), 

by  H.  H.  Strawbridox. 
Sept  2d,  at  12^80°"  A.  M.  my  attention  was  attracted  to  a  sin- 
gular fiery  light  in  the  N.B.  at  an  elevation  of  about  45°.  Some 
8°  or  4°  to  the  east  of  north  also  apppeared  a  space  of  whitish 
light.  Both  lights  increased,  the  spots  of  faint  reddish  light 
extending  quite  to  the  zenith.  At  12^'  SO'"  the  lights  diffused 
themselves  over  the  sky,  and  from  about  KE.  to  S.W.  a  complete 
belt  of  roseate  light  extended  from  horizon  to  horizon  across  the 
zenith.  It  was  at  first  about  6^  or  8**  in  breadth,  its  edges  very 
ill-defined ;  but  it  gradually  widened  and  changed  its  line  of 
direction  until  it  became  a  zone  of  rosy  light  from  25®  to  40**  in 
breadth,  reaching  from  the  west  to  a  little  north  of  east  From 
1»^5°*  to  1**25*J»  A.M.  I  was  able  to  read  with  perfect  ease  the 
smallest  type  in  a  newspaper.  At  1**  80™  the  light  slightly  de- 
creased. At  2  A.  H.  a  large  space  in  the  belt  about  E.S.E.  and 
50°  above  the  horizon  became  more  intense.  Prom  2^  80"  the 
clouds  so  thickened  as  to  prevent  observations,  although  the  red 
zone  was  still  clearly  traceable. 
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28.  ObservatwM  at  Memphis,  Tennessee,  (lat.  35^  8',  long.  00''  0'),  6y 

R.  W.  MITCHEL^  M.D. 

Sept.  1st,  at  midnight  a  splendid  aurora  £amed  up  suddenly  in 
the  north.  Its  breadth  was  about  80^,  extending  16^  on  each 
side  of  the  meridian  and  its  altitude  was  about  40^.  At  first  its 
color  was  nearly  blood  red,  and  motionless ;  but  about  12**  80™ 
A.  M.  streamers  began  to  appear  though  with  little  or  no  change  of 
color.  In  less  than  an  hour  the  deep  red  began  to  fade,  and  it 
continued  thus  until  4  a.  h.  when  it  vanished. 

29.  Observations  at  Selma,  Alabama,  (lat  32®  26',  long.  86**  61'),  by 

S.  E.  Jbnninob,  M.D. 

Sept.  2d,  about  12^  A.  m.  a  strip  of  red  cloud  nearly  transparent 
and  9^  or  12°  wide  commenced  in  the  east,  and  soon  extended 
across  to  the  west,  forming  a  magnificent  arch.  It  was  striped 
with  the  various  hues  of  red  from  light  to  brightest  scarlet,  with 
a  tinge  of  straw  color,  and  from  the  centre  of  the  arch  diverging 
rays  looking  to  the  south  and  reaching  nearly  to  the  horizon. 
The  rays  colored  like  the  arch  were  soon  scattered,  but  the  main 
arch  did  not  entirely  disappear  until  4|  A.  M. 

80.  Observations  at  Paulding^  Mississippi,  (lat  32®  20',  long.  89®  20'),  by 
Rev.  £.  S.  Robinson. 

Sept.  2d,  at  2^  10"*  A.  M.  nearly  the  whole  visible  heavens  were 
overspread  with  a  gauze-like  lurid  tint  which  continued  till  8** 
80m  A.  M.  It  was  most  brilliant  in  the  K  E.  and  N.  W.  and  at 
2**  80"*  extended  thirty  degrees  south  of  the  zenith. 

31.  Observations  at  Cahawba,  Alabama,  (Ut  32"*  19',  long.  87""  16'),  by 
Dr.  Matthbw  Trot. 

Sept  2d,  the  aurora  was  first  observed  about  1  A.  M.  An  arch 
spanned  the  heavens  from  E.  to  W.  a  few  degrees  south  of  the 
zenith.  To  the  north  the  sky  had  a  distinct  greenish  tinge. 
The  most  magnificent  displays  of  colored  light  were  nearly  oyer 
head.  The  light  was  so  great  that  fine  newspaper  print  could  be 
read  by  it ;  and  it  continued  with  varying  brilliancy  till  obscured 
by  daylight. 

82.  Observations  at  Natchez,  Mississippi,  (lat  31®  34',  long.  91''  26'), 

by  J,  3,  Scott. 

Sept  1st,  the  aurora  commenced  at  10  P.  M.  I  began  to  ob- 
eerve  it  at  12^15"  A.  M.,  Sept  2d.  A  glowing  arch  of  the  deep- 
est crimson  and  8°  or  10°  in  breadth,  extending  from  the  N.E. 
to  the  N.  W.  points  of  the  horizon,  rising  to  the  height  of  about 
40°,  while  a  lainter  arch  appeared  below  it  At  12**  80"  rays 
emanated  in  all  directions  except  south  of  a  great  circle  passing 
through  a  point  situated  in  the  wing  of  Pegasus.  From  thispoint 
issued  a  broad  flare  of  light  which  waved  like  a  pennant    Every 
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where  in  the  northern  skjr,  patches  of  light  would  appear,  glow 
for  a  time  and  gradually  disappear.  These  appearances  continued 
throughout  the  night,  growing  fainter  as  the  dawn  approached. 

83.   ObservatioM  at  Wheeloek,  Temi,  (lat.  30"*  56',  long.  87""  29'),  by 

F.  KiLLoao. 

At  10  P.  M.  Sept.  1st,  I  first  observed  a  zonfe  of  crimson  light 
80®  in  breadth,  reaching  from  10*^  above  the  horizon  due  east^  ver- 
tically overhead,  and  terminating  10^  above  the  horizon  due  west 
From  the  zenith  to  the  eastern  extremity  of  the  zone  the  light 
was  mild,  the  color  increasing  in  intensity  toward  the  east,  until 
within  15°  of  the  horizon  where  it  gradually  faded.  At  11**  20" 
a  beam  of  whitish  li^ht  passed  due  north  through  the  zenith. 
At  11**  30°  another  beam  diverged  from  the  former  to  the  west, 
t  making  an  angle  with  it  of  40**.  These  two  beams,  if  continued, 
would  unite  about  25°  south  of  the  zenith.  At  midnight  the 
entire  space  between  these  beams  was  filled  up  with  similar  but 
shorter  beams  of  light,  converging  toward  each  other.  Soon 
these  central  rays  began  to  shoot  bright  scintillating  rays  of  white 
light  from  their  nortnern  and  western  ends  which  travelled  with 
great  velocity.  The  eastern  boundary  of  the  zone  became  grad- 
ually paler  until  12**  80°*  A.  M.  Sept  2d,  when  the  color  in  that 
direction  entirely  disappeared,  ana  the  brightest  light  was  then 
in  the  west  and  northwest  At  1  A.  M.  the  crimson  color  had 
entirely  disappeared,  and  nothing  remained  but  the  fan-like 
appearance  of  the  numerous  divergent  beams  of  white  light 
The  two  ravs  first  formed  never  changed  their  form  or  position 
until  they  disappeared  about  2  A.  M. 

34.  OburvatWM  at  ThomoMMU,  Georgia,  (lat  30<»  50',  long.  84''  0"),  6y 

W.  Blavett. 

Sept  2d,  about  2  A.  K.  the  whole  northern  half  of  the  heavens 
was  oeautifully  illuminated.  The  daily  track  which  the  sun 
now  describes  formed  the  southern  boundary  of  the  illuminated 
portion  of  the  heavens.  Upon  this  southern  boundary  was  a 
Dorder  of  deep  blood  red  lignt,  of  2®  or  8°  in  breadth,  extending 
from  the  eastern  to  the  western  horizon.  Streams  of  pale  light 
diverged  from  the  point  where  this  band  cut  the  meridian. 
These  pale  streamers,  at  one  moment,  were  numerous,  and  the 
next  moment  scarce  a  trace  of  them  could  be  seen.  The  great 
red  belt  sometimes  changed  to  a  beautiful  orange  color. 

35.  Observations  at  Mobile,  Alabama,  (lat,  SO"*  41',  88*"  1'),  from  the 

Daily  Mercury. 

Sept.  2d,  the  aurora  appeared  at  midnight  and  soon  after  1 
A.  M.  the  eastern  sky  seemed  bathed  in  a  flame  of  lurid  lights 
while  a  yet  deeper  flame  streaked  with  silvery  beams  the  N. W. 
These  two  pillars  were  united  in  the  zenith,  by  a  broad  belt  of 
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• 
dimmer  fire.  The  pyramidal  foci  of  red  light  were  situated,  one 
in  the  east,  the  other  in  the  N.W.  A  little  later  the  red  field 
in  the  N.W.  extended  southerly  so  that  one  half  the  western 
sky  from  the  horizon  to  the  zenith  seemed  a  blaze  of  fire. 
Meantime  brilliant  streamers  continued  to  shoot  from  the  N.E. 
and  N.W.  towards  the  zenith,  sometimes  extending  over  50®  or 
60**  of  the  heavens.  These  streamers  converged  towards  a  point 
on  the  meridian  about  15®  south  of  the  zenith,  and  from  this 
point  shot  forth  smaller  pencils  of  silvery  showers.  At  8**  30"* 
the  play  of  the  streamers  had  ceased,  while  the  flash  of  fiery  red 
had  spread  over  the  whole  north.  The  red  flush  in  the  northern 
quarter  of  the  heavens,  continued  to  glow  until  obscured  by  the 
solar  dawn. 

S6.  Observations  at  Washington,  Texas,  (]at  30**  26',  long.  96"*  15'),  bjf 
Maj.  B.  F.  RuoKXR. 

Sept.  Ist,  at  10*»  80"*  p.  m.  I  observed  a  bright  light  in  the 
north  and  N.E.  At  11*»  80"*  the  light  had  become  much  stron- 
^r  and  a  good  deal  more  extended  in  the  base ;  and  some  beau- 
tiful rays  shot  far  up  on  the  sky  in  the  north.  At  midnight  the 
lase  of  fiery  looking  vapor  extended  from  N.E.  to  N.W.  The 
rays  of  fiery  colored  light  rose  from  every  direction  like  an  inver- 
ted fan  ana  converged  towards  a  point  several  degrees  south  of 
the  zenith.  Some  of  these  rays  appeared  like  immense  columns ; 
others  only  as  a  thin  streak ;  some  were  pale,  others  fiery.  At 
1  A.  M.  the  light  continued  undiminished,  although  the  darting 
rays  were  not  so  numerous.  The  aurora  continued  until  obscur- 
ed by  the  light  of  the  sun. 

87.  Observations  at  Jacksonville,  Florida,  (lat  30"  15',  long.  82''),  by 
Dr.  A  J.  Baldwin. 

Sept.  2d,  the  aurora  was  witnessed  fi^om  midnight  till  daylight. 
At  8  A.  M.  the  entire  heavens,  even  at  the  extreme  south  were  in 
a  red  glow.  Streamers  ran  up  from  a  point  in  the  N.W.  and 
from  the  S.E.  and  tortuous  waves  swelled  up  from  the  bottom  of 
these  streamers  and  illuminated  the  whole  heavens.  At  times 
these  looked  like  lambent  flames,  flickering  like  a  blaze  of  fire. 

S8.  Observations  at  Union  Bill,  Texas,  (lat,  80**  11',  long.  96*  SlO,  by 
Dr.  Wm.  H.  Gantt. 

Sept.  1st,  at  11  p.  M.  a  faint  glimmering  liffht  was  visible  in 
tbe  N.E.,  which  gradually  ^rew  brighter  and  extended  over  a 
larger  space.  At  midniffht  it  reached  fix)m  the  north  85°  east- 
ward, and  mounted  nearly  to  the  zenith,  and  soon  began  to  be 
seen  west  of  north.  At  1  a.  m.  it  extended  from  west  to  east,  and 
beyond  the  zenith.  Towards  the  north,  extending  east  and  west 
about  20^  and  rising  about  10**  above  the  horizon  was  a  dark 
looking  cloud.    Above  this,  l^e  light  was  of  a  whitish  color,  and 
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from  it  sprang  streamers  of  pink  merging  into  crimson.  The 
grandest  display  was  from  1a,  h.  to  1**  85".  It  now  began  to 
iade,  and  at  3*»  80"*  was  nearly  gone.  A  few  flashes  of  it,  how- 
ever, remained  until  daylight. 

39.  Observations  at  Micanopy,  Florida,  (lat.  29*  SC,  long.  82*  18'),  by 

James  B.  Bean. 

Sept.  2d,  at  12^  80"*  A.  M.  I  first  saw  a  luminous  haze  in  the 
north,  and  at  12^  85"  streamers  shot  up  in  the  north.  A  few 
minutes  before  1  o'clock  a  luminous  arch  appeared,  but  not  well 
defined.  At  1  A.  M.  it  included  160°  of  the  horizon;  at  1^  10«^ 
there  were  many  distinct  streamers;  at  1*^  15"  beautiful  quiver- 
ing streamers,  while  patches  of  white  light  appeared  in  different 
parts  of  the  northern  hemisphere.  At  1^  25"  the  corona  was 
very  bright;  at  l**  85"  corona  very  distinct,  of  vivid  white 
clouds  of  light.  At  1**  40"  very  brilliant  red  beams  in  the  west; 
at  1'*  50"  the  arch  extended  from  E.  to  W.  passing  through  Aries 
and  Pegasus;  at  2^  a  faint  corona;  at  2'  11"  distinct  beams 
near  the  zenith  and  on  each  side  E.  and  W. ;  at  2^  25"  arch 
brighter  red  with  red  patches  of  light  and  distinct  streamers 
reaching  beyond  the  zenith;  at  2**  86"  arch  fading,  at  2^  40" 
red  light  in  K.W.  but  streamers  not  so  distinct;  at  2*^  50" 
beautiful  beams  in  N.E. ;  at  3^  arch  disappearing,  beams  indis- 
tinct; at  8^  10"  red  haze  and  no  beams;  at  3**  30"  very  fidnt 
red  haze,  and  faint  white  light  near  the  horizon. 

40.  Observations  at  Corpus  Christi,   Texas,  (lat  27*  45',  long.  97*  SO*)* 

by  A.  M.  Lei. 

Sept  1st,  the  aurora  began  about  11^  P.  m,  and  continued  until 
daylight.  Two-thirds  of  the  whole  visible  heavens  were  lig;hted 
up  with  a  rich  red  glow, whilst  the  tremulous  columns  of  variega 
ted  light  swept  over  the  heavens,  from  the  northern  horizon 
through  the  zenith  to  a  line  within  40°  of  the  horizon  on  the 
south.    Its  greatest  intensity  was  about  1^  A.  H.  Sept.  2d. 

41.  Observations  at  Fort  Jefferson,  Florida,    (laL  24°  87',  long.  82* 

52'),  by  Capt  D.  P.  Woodbury. 

Sept  2d,  at  12**  45"  A.  m.  a  continuous  arch  of  red  color  ex- 
tended from  N.  60°  E.  to  N.  50°  W.  having  an  altitude  of  about 
15°,  and  the  thickness  of  the  arch  throughout  was  about  25°. 
The  shade  of  red  was  deepest  along  the  central  part  of  the  arch, 
gradually  diminishing  above  and  below.  Soon  rays  began  to 
appear  in  faint  white  lines ;  they  grew  brighter,  and  extended 
anove  and  sometimes  a  little  below  the  arch.  Soon  the  rays  be* 
came  numerous,  traversing  the  red  arch  in  right  lines,  and  con- 
verging to  a  point  in  the  magnetic  meridian  somewhat  south  of 
the  zenith.  They  sometimes  extended  as  high  as  the  zenith,  and 
even  beyond.  The  aurora  continued^  gradually  fading,  till  day 
light 
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42.  Obiervatiom  at  Key  Weet,  Florida,  (lat.  24*  83',  long.  SI**  48'),  by 
William  C.  Dbnnis. 

Sept.  2d,  at  2J  A.  m.  there  were  two  patches  of  brilliant  ruddy 
liehts  one  in  the  KE.  and  the  other  in  the  N.W.  Prom  the 
North  extending  15°  toward  the  E.  there  were  rays  of  light 
shooting  toward  the  zenith,  the  longest  reaching  full  60°.  At 
2^  50  the  patch  of  light  in  the  N-E.  broke  up  into  most  bril- 
liant rays  extending  toward  the  zenith.  At  3  A.  M.  the  patch  of 
light  in  the  N.W.  also  broke  up  into  rays  of  light  in  a  similar 
manner.  At  8^  15™  the  rays  gradually  disappeared,  but  there 
still  remained  brilliant  ruddy  lights  in  the  KE.  and  KW.  At 
3^  A.  M.  I^e  aurora  was  decidedly  fainter,  and  at  4  A.  M.  nothing 
but  a  faint  glow  remained.  This  glow  did  not  entirely  disappear 
untn  overcome  by  the  light  of  day. 

48.   Observations  at  i5ea,  (lat  12*'  28'  N.,  long.  88^  28'  W.),  by  Com- 
mander W.  D.  Porter,  U.  S.  Navy. 

Sept.  1st,  about  11^  p.  M.  the  sky  had  a  lurid  appearance  in  the 
nortn,  and  there  were  occasional  flashes  of  lightning.  The  rest 
of  the  sky  was  clear,  bright  and  beautifully  blue.  The  red  ap- 
pearance was  very  much  like  the  aurora  of  high  latitudes,  and 
now  and  then  it  had  a  wavy  appearance^  About  1  a^  m.  a  body 
of  heavy  clouds  passed  over  with  rain. 


Abt^  yxyn". — on  the  direction  of  molecular  jnoticms  in  Plane 
Polarized  Light;  by  Prof.  W.  H.  C.  Bartlett. 

PresneVs  Formulas  for  reflexion  and  ordinary  refraction. 

It  is  proposed,  in  the  foDowing  paper,  to  deduce  these  formulas 
fix)m  the  principle  of  the  conservation  of  living  force  and  the 
rules  for  tne  resolution  and  comparison  of  forces,  without  any 
hypothesis  in  regard  to  the  condition  of  the  ether  in  the  co-ter- 
i^inous  bodies.  If  this  were  the  only  object,  however,  the  solu- 
tion would  hardly  be  worth  the  space  asked  for  it  in  the  Journal, 
because  all  now-a-days  believe  in  the  truth  of  these  formulas. 
But  there  is  a  purpose  beyond  this.  The  mode  of  solution  may 
gettle  the  vexed  question  in  regard  to  the  direction  of  the  mo- 
lecular motions  in  plane  polarized  light;  and,  on  this  account,  it 
-will  have  an  interest  for  those  who  are  still  in  doubt  upon  the 
subject.  There  are  few  opinions  among  scientific  men  held 
more  loosely  than  that  which  relates  to  this  question.  Some 
contend  for  vibrations  in,  and  others  perpendicular  to,  the  plane 
of  polarization ;  and  a  few  of  the  most  eminent  and  thorough 
investigators  have  entertained  both  opinions  at  different  times, 
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haying  changed  not  once  but  twice  or  thrice.  Although 
Professor  McCullogh  has  shown,  in  his  elaborate  treatise  on 
cnrstalline  reflexion  and  refraction,  as  published  in  the  memoirs 
of  the  Royal  Irish  Academy,  vol.  xviii,  that  vibrations  in  the 
plane  of  polarization  are  absolutely  essential  to  the  theory,  still 
other  results  are  adduced  which  lean  to  the  opposite  view,  and 
opinions  are  still  divided. 

When  a  wave  of  a  given  length  is  plane  polarized,  by  a  single 
reflexion,  the  plane  which  contains  the  incident  and  reflected 
rays,  is  called  the  plane  0/  polarizaiion.  Are  the  molecular 
vibrations,  which  in  this  case  are  rectilinear,  performed  in  this 
plane  or  at  right  angles  to  it? 

Take  the  well  known  wave  function,  say  the  first  of  Equations 
(528),  Bartlett's  Analytical  Mechanics,  omitting  the  subscripts,  x, 

f  =  a.Bin^(r^-r) (1.) 

in  which  the  molecular  vibrations  are  parallel  to  the  axis  a:,  and 
the  wave  propagation  in  the  direction  or  the  plane  yz^S  the  aetoal 
molecular  displacement  at  the  time  ^  a  its  maximum  value,  F, 
the  velocity  of  wave  propagation,  i  the  wave  length,  and  r  the 
distance  of  the  molecules  place  of  rest  from  the  origin. 

Living  force  and  quantity  of  motion  in  a  plane  polarized  wove. 

Differentiate  eq.  (1),  with  respect  to  ?  and  <,  we  find : — 

,  ^^  =  «.r.c<>8-j.(F<-r)-^.. 

Denote  the  density  of  the  medium  by  a,  and  the  area  of  any 
portion  of  the  wave-front  by  a,  then  will  the  mass  between  two 
consecutive  positions  of  this  area  be  a .  a  .  cfr,  and  the  living  force 
within  a  quarter  of  a  wave-length  be : — 


(2.) 


y 

Dividing  by  the  volume  a.  F,  and  recalling  that  «  and  -j  ^e 

constant,  we  shall  find  that  the  quantity  of  living  force  in  a  imit 
of  volume  of  the  medium  will  vary  directly  as  the  product  of 
the  density  and  square  of  the  greatest  displacement ;  and  the 
relation  of  these  products,  in  the  case  of  any  two  waves,  will 
determine  the  relation. of  the  effects  of  these  waves  upon  the 
organs  of  sense  upon  which  they  act. 
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Affain,  the  quantity  of  motion  in  this  quarter  of  wave-length 
■will  be : — 

AM.df^.  -:j=/     A.a.a.  V.cmf--{Vt^r)^dr  =  A.a.a.  V.  (9.) 

Resolution  of  living  force  and  of  motion^  hy  deviating  surfates. 

Take  the  co-ordinate  plane  cc  z  in  the  plane  of  incidence,  and 
tlie  axis  z  in  the  direction  of  the  normal  to  the  incident  wave, 
the  axis  y  will  be  parallel  to  the  line  of  the  nodes  of  the  molecu- 
lar orbit  in  the  deviating  surface,  at  the  place  of  incidence. 
Then  denoting  any  portion  of  the  trace  of  the  plane  of  incidence 
on  the  denoting  sunace  by  «,  and  the  angle  of  incidence  and  of 
reflection  by  9  and  9',  respectively,  will  the  element  of  the  devi- 
ating surface  at  the  place  of  incidence  be  ds.dy,  and  its  projec- 
tions upon  the  incident,  reflected,  and  refracted  wave-fronts, 
respectively,  be  ds.dy. cos%  ds.dy coa%  and  ds.dy .Goafp'. 
These  will  tistke  the  place  of  a  in  Equations  (2)  and  (3),  in  com- 
puting the  living  force  and  quantity  of  motion  in  the  incident, 
reflected  and  refitted  waves. 

Now  take  a  wave  of  common  light  and  replace  it  by  its  two 
components,  having  the  vibrations  m  the  one  parallel  and  in  the 
other  perpendicular  to  the  plane  of  incidence. 

First  tdce  the  component  wave  in  which  the  molecular  motions 
are  parallel  to  the  plane  of  incidence,  and  therefore  parallel  to 
the  axis  a;,  and  employ  the  subscripts  i,  r  and  t,  to  denote  the 
incident  reflected  and  transmitted  or  refracted  component  waves, 
respectively.  The  living  force  in  the  incident,  must  be  equal  to 
the  sum  of  the  living  forces  in  the  reflected  and  refracted  com- 
ponents ;  whence,  equation  (2),  omitting  the  common  factors, 

A. 0089.  r.a*jrr-|-A^.C0S9'.  F^.o^,,- A.COS9.  V.a^xi  =  0\ 

or,  recallmg  that  .=■=  -: — , 
'  ®  V,    sin  9/ 

A    C089   8m9  ' 

in  which  a  and  a,  are  the  densities  of  the  medium  of  incidence 
and  of  intromittance. 

The  molecular  motions  are  all  parallel  to  the  plane  of  incidence, 
and  at  the  same  time  normal  to  the  directions  of  their  respective 
wave  motions;  they,  therefore,  make  with  one  another  angles 
equal  to  those  made  by  the  directions  of  these  latter  motions,  and 
we  obtain  two  more  equations  from  the  rules  for  the  resolution 
and  composition  of  oblique  forces.  The  angles  made  by  the 
direction  of  the  motion  in  the  incident  with  the  directions  of  the 
motions  in  the  reflected  and  refracted  waves,  are  180**— 29  and 
860°— (9— 9'),  respectively;  and  the  angles  under  which  the 
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directions  of  the  motions  in  the  latter  waves  are  inclined  to  one 

another,  is  180°-(9+90.    Whence:— 

'  Bin  (9  «-  9/) 

A,coa9-  F.«xr=-^.cosg)-  »^'«x«»  .   V    rZA? 

_  __  sin  29 

A,,C08<^.  F,.«.,= A.oosy.  F.a^.^-^-p-^; 

sin  (9  —  ^)  ^    ^ 

--  =  --8l4+^ («.) 

A   CO89  sin^        sin 29 

"*'~"'*'A;'^^'im?*8in(9  +  9^)    '    "    '    '    ^^'^ 
Substituting  these  in  equation  (4.),  we  readily  find: — 
A  __4co9*g/.8in*g>'     cos' 9/. sin* ^^ 
Af  Rm^2(p  cos* 9. sin* 9  ' 

whence, 

,—      ,—      sin  2  9  —  C089>.8in9 

2co89'.8in9'      ^      0069^. sing/  ^   ' 

Substituting  the  above  ratio  of  the  densities  in  the  equation  just 
preceding,  we  get: — 

2cofl9'.8in9'.  .^. 

«x«=«x»'— 7—7 — 7-37- ; 18.1 

Bin(9  +  9')  ^   ' 

multiplying  this  by  equation  (7),  member  by  membefi  and  the 
equation  giving  the  value  of  a^  by  -v/S,  and  taking: — 

VA.o-rt?=l;     VAOgrZnV]     ^/Af.a^tz^u^ 

we  find; — 

^_    sin(9^9^) 

8in(9  +  9') 

sin  2  9 

■"8in(9  +  9') 
To  which  may  be  added  the  relations, 


(10.) 


.  «iD9  .        I,     sin'v 


TranqKssing  the  term  of  which  «,<  is  a  fiustor  to  the  leeond  mem- 
ber in  equation  (4),  subtracting  equation  (5)  fix)m  a^^as^i  di- 
viding the  first  result  by  the  second,  and  multiplying  the  quo- 
tient by  equation  (5),  we  readily  find : — 

C089         COS9' ^     *' 

That  is,  the  projection  in  the  direction  of  wave  pr(^>agation  and 
on  the  deviating  surfiu^,  of  the  greatest  displaoeW»t  in  the 
incident,  increased  by  that  in  the  reflected  wave,  is  equal  to  like 
projection  of  the  greatest  displacement  in  the  re&aoted  wave. 


Digitized  by 


Google 


Frof.  BartkU  on  Molecular  Motions  in  Polarized  Light.    365 

Next)  take  the  wave  in  which  the  znolecular  motions  are  per- 
pendicidar  to  the  plane  of  incidence  and  therefore  parallel  to  the 
axis  y ;  these  are  parallel  to  the  deviating  surface.  The  motions 
in  the  incident,  reflected  and  refracted  waves  are  narallel  to  one 
another,  and,  bj  the  principles  of  parallel  forces,  the  sum  of  the 
motions  in  the  reflected  and  refracted  waves  must  be  equal  to 
that  in  the  incident.  The  equation  for  the  living  force  will  be 
the  same  as  before.    Whence : — 

2:^.0089.  F.a*yy-j- A,. C0B9'.  F,.o»y,— A.cosy.  F.a«j^=0; 

A.COS9.  F-ttyr+'^/'Oosg/.  F,.«yi— A,co89.  V.a^nzO,      (12.) 

In  which  A  and  a,  are,  as  before,  the  densities  of  the  medium  of 
incidence  and  of  intromittance,  respectively;  or, 

^  *  A   9,mq>   0089       ^  ^ 

,  A'  sinqp'  0089'  ^  .  ^. 

^     A  Bin9   0089     ^    ^*  V     / 

Transposing  the  terms  containing  v  and  a^  to  the  second  mem- 
bers, and  dividing  the  first  by  the  second,  we  find: — 

ayr  +  ^y>  =  ^yf-  •     •     •    ^t     .     .     .     (14.) 

That  is,  the  greatest  displacement  in  the  refiracted  is  equal  to  the 
sum  of  the  greatest  displacements  in  the  incident  and  reflected 
waves. 

A' 

Substituting  the  value  of  --,  as  given  by  equation  (7),  in 

equation  (18),  we  have: — 

8in9.oo89 
'    •  Bin9'.C0B9' 

Substituting  in  this,  first  the  ralue  of  «y/,  and  then  of  a^  de- 
duced fix)m  equation  (14),  we  readily  get:— 

4oo89'.8in9'  ... 

"^  =  ''^-8in29  +  sin29''  '    '    '    '    *    ^^''^ 
Multiplying  the  first  of  these  by  v^S,  and  the  second  by  equa- 
tion (7),  and  making: — 

there  will  result^ 

^=^^Zn (18.) 


Ot/ 


,         BIU7.OOS9  .  -  /.  V 

+:;w;:;77;w-«»*-v=o (15.) 


ton  (9  + 9') 
8in29 
'sin  (9  4-  9').cos(9,— 9')' 


tt'=  .....'- r (19.) 
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18.  Divide  equation  (10)  by  equation  (9),  and  equation  (19) 
by  equation  (18),  replace  v,  w,  i/  and  u'  by  their  values,  and  sub- 
stitute for  the  ratio  of  the  square  roots  of  the  densities  its  valae 
as  given  in  equation  (7),  we  find : — 

ajrt.coay'         cos^      8in29' 

a^.cosg)      ""cos^  'sin  (9—9')' 

^_ "'^^y' (20.) 

ayr         Bin  (9 -9').  COB  (9  +  9') 

But  a,|. COS 9'  and  «,r.cos9,  are  the  components  parallel  to  the 
deviating  surface  of  the  displacements  wnich  are  m  the  plane  of 
incidence ;  Cy*  and  «yr  are  sJready  parallel  to  the  deviating  sur- 
fece;  whence,  as  long  as  9>  9',  that  is  as  long  as  the  velocity 
of  wave-motion  in  the  medium  of  incidence  exceeds  that  in  the 
medium  of  intromittance,  the  molecular  phases  in  the  refincted 
and  reflected  waves  will  be  opposite,  and  conversely. 

Denote  the  living  force  in  the  incident  wave  of  common  light 
by  unity,  that  in  each  of  its  component  waves  will  be  denoted 
by  half  of  unity ;  and  the  total  living  force  in  the  reflected  com- 
ponents will,  eqs.  (9)  and  (18),  be : — 

t;a^w2-i  sia^(9-9^)         tan»(9--9-)  .     . 

""  ^"^  -*-sin2(g,  +  <p')  +  *-tan«(9+9')     "    "     ^     ^^ 
.  and  in  the  refracted  components,  eqs.  (10)  and  (19), 
sin  *  2  9  sin  *  2  9 

«   +**'''  =  *-8m2(9+9')"'"**8ina(9+9').Bina(9-90*     ^^^'^ 
K  9+9'=90°,  then  will:— 

sin  9 = m  sin  9^  =:  fn  COB  9, 
or,  tan9  =  m; 

in  which  9  is  the  mayimum  polarizing  angle;  the  wave  will 
therefore  be  wholly  polarized ;  and  since  eq.  (21)  will  reduce,  in 
the  second  member,  to  the  first  term,  the  wave  will  contain  those 
vibrations  only  which  are  parallel  to  lihe  plane  of  incidence; 
that  is,  the  vibrations  will  be  in  the  plane  of  polarization.  The 
intensities  of  the  reflected  and  transmitted  components  will  be, 
respectively,  under  this  condition, 

^cos^29and^8in3  29-|-itan3  29. 

Weet  Pointy  N.T.,  1860. 
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Abt.  XXXTTL — On  some  Questions  cancemmg  the  Coal  Forma- 
tions of  North  America;  bj  Lso  Lesquebeux. 

(Continaed  from  page  74.) 
StroMgraphical  distribution  of  the  CoalfloTa. 

Details  concerning  the  stratigrapliical  distribution  of  the  coal- 
flora  of  North  America,  to  be  intelligible,  ought  to  be  pre&ced 
by  a  few  remarks  on  the  order  of  superposition  of  the  strata  of 
the  coal-measures. 

A  general  section,  showing  the  order  of  stratification  in  the 
whole  extent  of  our  coal-fields,  would  appear  perhaps  merely 
hypothetical.  Such  is,  nevertheless,  the  uniformity  of  the  dis- 
tribution of  the  strata  of  our  coal-basins,  that  a  section  made  in 
Western  Illinois  or  Western  Kentucky  or  in  any  part  of  the  coal- 
fields of  these  States,  will  prove  comparatively  similar,  (that  is 
with  some  difference  in  the  thickness  of  the  strata,)  to  any  sec- 
tion made  in  the  coal-fields  of  Pennsylvania  or  of  Ohio.  This 
analogy  of  stratification  has  been  fully  established  by  a  series 
of  comparative  sections,  reported  for  the  4th  vol.  of  the  State 
Geological  Survey  of  KentucW.  Such  a  comparison  of  sections 
had  l^n  attempted  before,  lov  the  State  of  Pennsylvania,  by 
my  firiend  J.  P.  Lesley,  in  his  excellent  Manual  of  Coal.  But 
it  was  not  based  on  palseontological  evidence  and  thus  the  con- 
temporaneousness of  the  juxtaposed  strata  was  necessarily  prob- 
lematical. On  the  contrary,  by  admitting  the  similarity  of  the 
flora  of  the  coal-strata  as  a  coeval  mark  and  as  a  basis  for 
juxtaposition  of  the  strata,  the  result  of  the  comparison  of  sec- 
tions gives  evidence  remarkable  in  a  double  point  of  view. 
First  it  shows,  by  juxtaposition  of  the  coal  strata  of  which  the 
shales  contain  the  same  species  of  fossil  plants,  the  uniformity 
of  stratification  in  the  whole  area  of  the  coal-fields  of  the  United 
States ;  and  secondly  it  proves  that  the  distribution  of  the  coal 
plants  has  followed  the  same  developement,  the  same  successive 
modification  in  the  whole  extent  of  the  same  coal-field. 

Though  plants  of  carboniferous  genera  are  found  below  the 
upper  bed  of  the  Archimedes  or  mountain  limestone,  as,  appar- 
ency, no  coal  has  been  formed  at  this  low  station,  I  take  as  the 
base  of  the  true  coal  measures  this  Archimedes  limestone,  re- 
placed in  Eastern  Pennsylvania  and  Northern  Virginia  by  the 
red  shales  of  the  old  red  sandstone.  From  the  top  of  the  moun- 
tain limestone,  to  the  top  of  the  millstone-^t  series^  including 
some  beds  of  coal  at  its  base,  the  average  tmckness  is  from  three 
to  four  himdred  feet  The  upper  part  of  the  millstone-grit  series, 
sometimes  its  whole  thickness,  is  a  compound  of  coarse  sand- 
stone, shales  and  especially  conglomerate,  the  last  predominat- 
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ing.  The  conglomerate  fonqation  thickens  wonderfollj  at  some 
places,  generally  increasing  westward.  Its  greatest  thickness, 
in  the  sharo  Mountain  near  Pottsrille,  Penn.,  is  1100  feet* 

To  elucidate  the  details  of  this  general  section,  we  can  admit 
the  numbered  division  of  the  coal  strata,  as  it  has  been  most  sat- 
isfactorily established  by  Dr.  D.  Dale  Owen  for  the  State  Gco- 
l<Mpoal  Survey  of  Kentucky,  vol.  iii,  p.  18.  From  the  top  of  the 
mulstone-grit  to  the  base  of  another  great  sandstone  formation, 
the  Mahoning  sandstone,  there  are  generally  five  workable  beds 
of  Q09L  The  lowest  is  No.  1 A ;  then  No.  IB  to  Na  4  indo- 
sively.  No.  IB  coal  is  the  Big,  or  Mammoth  coal  of  the  Bast 
Like  the  conglomerate,  it  increases  in  thickness  proKreasiTely 
westward.  Tne  fourth  bed  of  coal  is  the  Pcxnerov  coal  of  Ohia 
The  Mahoning  standstone  overlying  Na  4  bed  of  coal,  like  the 
miUstone-grit  is  generally  conglomerate  at  its  upper  part  Its 
thickness  averages  from  one  hundred  to  one  hundred  and  fifty 
feet  It  might,  as  well  as  the  true  conglomerate,  be  considered  as 
the  basis  of  a  new  coal  epoch ;  even  more  so,  perhaps,  since  the 
vegetation  at  its  base  and  at  its  top  shows  a  greater  di£Eeraice 
tmui  in  the  coal  strata  above  and  below  the  millstone-grit  From 
the  Mahoning  sandstone  upward,  the  marine  influence  predomin- 
ates more  and  more  and  the  shales  of  the  coal  strata  more  gene- 
rallv  contain  remains  of  fishes  and  of  marine  shells  than  of  terres- 
trial plants.  This  Mahoning  sandstone  is  separated  by  about  600 
feet  of  strata  from  another  great  sandstCHie  formation  still  re^ 
sembling  in  its  composition  and  thickness  the  Millstone-grit  or 
conglomerate.  It  is  the  Anvil-rock  sandstone  of  the  State  Geolog- 
ical Survey  of  Kentucky.  The  600  feet  of  measures  between  it 
and  the  M!ahoning,  are  sometimes  barren  of  coal.  But  westward 
thev  contain  £rom  C!oal  No.  6  to  No.  12,  five  workable  beds  of 
coal  and  two,  scarcely  if  ever,  of  a  workable  thickneaaf  The 
highest  coal  strata  of  this  section,  No&  11  and  12  united  to- 
gether, form  the  great  Pittsburg  coal  bed  of  Pennsylvania. 

Above  the  Anvil-rock  sand^ne,  there  are  still  600  to  700 
feet  of  coal  measures,  in  which  some  thin  beds  of  coal  are  formed. 
But  this  examination  of  the  flora  of  the  coal  measures  can  not 
be  extended  higher  than  the  Anvil-rock.  The  upper  division 
has  been  locally  washed  away  by  erosion  and  where  it  is  still 
present,  its  coal  beds  are  too  thin  for  working  and  thus  their 
unexposed  shales  can  not  be  satisfactorily  examined.  Near 
Shawneetown,    Illinois,  the  first  coal  above  the   Anvil-rock 

*  H.  D.  Rogers's  final  report  of  the  State  Oeol.  Surrey  of  Pennsylvania,  voL  i, 
1x109. 

f  In  thoee  ooal  regions  of  tlie  United  States  where  ooai  is  abondant,  a  bod  of 
bitumiDoas  ooal  is  not  remuneratiye,  when  under  a  thickness  of  three  and  a  half 
feet.  In  the  Anthracite  basin,  the  working  becomes  unprofitable  for  a  bed  of  Ish 
than  two  end  a  half  feet. 
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sandstone  has  a  roof  of  laminated  sandstone,  blackened  by  bro- 
ken and  undeterminable  leaves  and  small  stems  of  ferns.  The 
second  bed  at  the  same  place  contains  only  fossil  shells  and 
remains  of  fishes. 

The  first  trace  of  a  terrestrial  vegetation  in  the  Palaeozoic 
strata  of  North  America  appears  in  the  Marcellus  shales  or 
middle  Devonian,  in  a  species  of  Lepidodendron  named  L.  pri- 
7)%aivis  by  Prof  H.  D,  Eogers.*  It  has  not  been  described,  but 
only  obscurely  figured  by  a  wood-cut ;  and  as  I  have  not  seen 
the  specimen  and  could  detect  at  the  place  where  it  has  been 
found,  near  Huntingdon,  only  detached  leaves  of  this  species,  its 
relation  or  its  specific  value  is  unknown  to  me.  In  the  Devonian 
black  shales  of  Ohio,  and  perhaps  of  Elinois,t  large  silicified 
trunks  of  trees  have  also  been  found,  always  very  rare  and  at 
far  distant  localities. 

Ascending  higher,  we  find  species  of  Lepidodendron,  of  Sigil: 
laria,  and  especially  of  Calamites  and  stems  {JBomia  Sternb.  and 
Slemmaiopteris  Gopp.)  in  the  transition  series  of  the  Old  Bed  sand- 
stone of  Pennsylvania,  and  especially  in  the  Mountain  limestone 
by  which  it  is  represented  in  the  W  estem  States.  Leaves  are 
very  rare  in  this  formation  and  of  a  difierent  type  fi*om  those  of 
the  coal  measures.  Heretofore,  all  those  which  nave  been  found 
belong  to  the  genus  Noeggerathia  (Sternb.),  of  which  I  have  never 
seen  a  single  specimen  in  the  true  coal  measures.:):  Below  the 
3d  or  upper  Archimedes  limestone,  there  is  in  Illinois  and  in 
Arkansas  a  bed  of  schistose  sandstone  which,  with  peculiar 
species,  already  contains  some  others  of  the  true  coal  measures. 
In  the  Cabinet  of  the  State  Geological  Survey  of  Illinois,  I  have 
seen  from  this  subcarboniferous  sandstone,  specimens  of  Stigma* 
ria  anabathra  (Corda),  and  Goppert's  varieties :  minor,  and  undu- 
lata,  reticulata,  stellata;  of  Lepidodendron  Veltheimianum  Sternb., 
a  species  peculiar  to  the  transition  series,  both  in  Europe  and 
America ;  of  Lepidodertdron  Worthianum  Lsqx.,  a  beautiful  species 
related  to  L.  Volkmannianum  Sternb.;  one  Lepidodendron  sp. 
nov. ;  one  Oaulopteris,  one  Megaphytum,  all  three  new  and  tmde- 
scribed  species ;  Oalamites  Suckomi  Brgt. ;  one  JBomia  Sternb. ; 

*  Final  report  of  the  State  Geol.  Survey  of  Peon.,  vol.  ii,  p.  82 S. 

f  Mr.  A.  H.  Worthen,  State  Geologist  of  Illinois  has  in  his  cabinet  this  Devonian 
tilicified  wood  without  label  of  locality.  It  is  also  in  the  cabinet  of  Dr.  D.  Dale 
Owen  at  New  Harmony,  also  without  label,  All  my  specimens  have  been  cut 
from  a  lai^e  tree  protruding  from  Devonian  strata  near  Delaware,  Ohio,  and  discov- 
ered by  Dr.  Mann,  who  kindly  communicated  them  to  me.  It  is  by  all  appearance 
the  wood  of  a  Lepidodendron,  and  it  wiU  be  figured  and  described  with  the  silidfied 
Psaronius  of  the  coal  measures. 

X  Dr.  Newberry  mentions  in  his  catalogue  two  species  of  Noeggerathia  found  in 
the  colli  above  the  conglomerate.  One  is  Noeggerathia  Beinertiana  Gopp..  a  species 
evidently  referable  to  Cwdaitea  Ung.,  and  probably  only  a  small  form  of  Cordaitea 
borasBifolia  Hug.  The  other  is  Noeggerathia  microphylla  Newb.,  undescribed  and 
coDsequenlly  unknown  to  me. 

AM.  JOUR.  SCI.— SECOND  91R1ES,  Vol.  XXX,  No.  90.-NOV.^  1860. 
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Cordaites  horassifoUa  Ung.,  Knorria  imbrioata  Stemb.,  and 
undeterminable  stems.  From  these  plants,  six  have  been  found 
also  above  the  conglomerate  series^  ascending  to  coal  No.  IB,  or 
even  higher.  They  are  Stigmaria  anabathrOj  var.  undulaia  Gopp., 
and  var.  minor  Gopp.,  Lqpidodendron  Worihianum  Lsqx^  Knorria 
imhricala  Sternb.,  GcJamites  SuckouniBT^  and  Cordaites  borasst' 
foUa  Ung.  These  two  last  species  are  present  in  the  whole  thick- 
ness of  the  coal  measures,  as  high  at  least  as  the  12th  ooaL 

As  I  have  said  before,  no  coal  has  been  seen  as  yet  formed  be- 
low the  3d  Archimedes  limestone.  But  just  overlying  it,  a  bed 
of  coal  is  generally  present  over  the  whole  extent  of  the  Weston 
coal-fields.  In  ArVansas,  this  is  the  only  workable  bed  of  ooal,  its 
thickness  varying  from  18  inches  to  4^  feet  In  the  western 
part  of  the  Eastern  coal-basin  of  Eentud^,  and  also  in  Virginia, 
two,  even  three  beds  of  good  coal  have  been  formed  below  the 
millstone  grit.  AU  the  species  of  fossil  plants  of  the  shales  of 
these  coal  strata  have  been  found  also  in  Arkansaa,  At  Potts- 
ville  and  Mauch  Chunk,  near  the  eastern  margins  of  the  coal- 
fields, the  coal  is  formed  between  strata  of  conglomerate,  and 
even  at  the  base  of  this  formation. 

The  shales  of  the  subcongloraerate  coal  contain  not  only  re- 
mains of  trees  of  large  size,  like  the  subcarboniferous  sandstone, 
but  thus  early  and  simultaneoosly  many  of  the  species  of  ferns 
which  become  more  and  more  abundant  above  the  conglome- 
rate series.  Thus  Pecopteris  veliUina  Lsqx.,  Xeuropteris  flexuo- 
sa  Brgt,  A^.  hirsuta  Lsqx.,  SphenophyUum  SchlothemU  Siemb., 
Pecopteris  nervosa  Brgt,  Annularia  sphenophyUoides  Ung.,  Odan- 
iopteris  crenulata  Brgt.,  Cordniies  borassifolia  Ung.,  Hymenopkyl- 
Utes  furcatus  Brgt :  and  Sphenopteris  latifolia  Brgt,  all  found 
there  in  connection  with  it,  ascend  to  coal  No.  IB  or  higher. 
Among  the  trees  seen  in  this  coal,  and  ranging  still  higher 
in  the  measures,  there  are  six  species  of  Lqndodendron^  two 
of  Stgillaria,  two  OalamiteSj  Stigmaria  and  its  varieties,  and  a 
few  species  of  Carpolithes  and  of  Oardiocarpon.  Though  this  sub- 
conglomerate  coal  has  not  been  yet  explored  over  a  large  areay 
it  shows  already  more  than  twenty  species,  representing  all  the 
essential  genera  of  our  coal-plants,  which  have  a  wider  range  of 
distribution,  and  appear  still  in  the  coal  strata  above  the  con- 
glomerate. It  is  therefore  evident  that  a  separation  of  the  sub- 
conglomerate  coal,  as  a  peculiar  formation  and  under  a  peculiar 
name,  is  contrary  to  palseontological  evidence.  Like  eveiy  other 
coal  bed  the  subconglomerate  coal  has  species  peculiar  to  it 
Two  species  of  Lepidodendron^  two  of  StgiOarta^  one  of  Sj^Ae- 
nophyllum^  two  species  of  Trigonocarpum^  one  very  large  Qndio- 
carpum,  one  Stigmaria,  one  Alethopteris^  and  three  or  four  Sphe- 
nopieridect,*    In  the  shales  of  this  lowest  bed  of  coal,  near  Frog 

•  AU  the  new  tpedes  of  this  oimI,  or  at  kut  aioii  of  tfaem.  bdoi^  to  tbe  State 
Oeolosieal  sarrej  of  Artaiwa^  aad  an  nMrrad  lor  pnMwatinB  m  thm  aecood 
TolQUia  of  thai  B«port 
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Bajou,  Arkansas,  I  have  found  for  the  first  time  in  America 
one  of  those  beautiful  wines  of  insects,  referred  by  M.  Germar 
to  the  genus  Blattina,  Though  related  to  Blattina  didyma 
Germ.,  our  American  species  is  new. 

The  first  bed  of  coai  above  the  conglomerate,  our  No^  lA, 
is  generally  thin  (two  feet  to  four  feet  thick  at  the  most),^  and 
overlaid  by  a  stratum  of  coarse  sandstone  or  of  black  very  bitu- 
minous shales.  In  the  shales,  I  have  never  found  any  other 
remains  of  plants,  than  leaves  and  cones  of  Lepidodendron,  six 
species  of  Lepidoatrchus  and  LepidophyUum,  The  shales  are  too 
bituminous  for  good  preservation  of  specimens.  With  the  re- 
mains of  plants,  the  shales  generally  contain  a  few  specimens  of 
Lingula  umbonata  Cox,  a  shell  extremely  abundant  in  the  shales 
of  No.  IB,  and  rarely  represented  by  a  very  few  individuals  in 
the  coal  No.  2.  Sometimes  coal  No.  lA  and  Na«  IB  become 
united  together,  being  separated  only  by  a  thin  parting  of 
shales,  but  more  generally  there  is  between  them  a  stratum  of 
coarse  sandstone,  marked  with  numerous  prints  or  casts  of  great 
vegetables  of  the  coal,  especially  of  Lepidodendron  obovatum 
Sternb.,  L,  rimosum  Stemb.,  L.  rugosum  Sternb.,  L.  aculeatum 
Stemb.,  Sigillaria  ahemans  LI.  and  Hutt.,  S.  renifonms  Brgt.,  S^ 
Brardii  BrglL,  S.  loevigata  Brgt.,  Sxrigodendron  pachyd^^^  Brgt., 
and  some  iruits,  Carpolithes  and  Trigonocarpon.  Other  species,^ 
one  Catdopieris,  one  Megaphytum,  some  Catamiies^  all  rendered 
undeterminable  by  the  coarse  compound  of  the  sandstone,^  have 
been  seen  in  this  stratum. 

Coal  IB.  Its  horizon  appears  to  mark  the  epoch  of  the  high- 
est development  of  the  vegetation  of  the  coal  formation.  Not 
only  is  this  coal  bed  the  most  reliable  of  all,  and  consequently 
the  mo&t  extensively  worked,  not  only  does  it  attain  locality  an 
enormous  thickness,  justly  meriting  the  name  which  it  bears  in 
some  parts  of  Pennsylvania,  viz.,  the  Big  Goal,  the  Mammoth 
vein,  &o, ;  but  the  shales  which  cover  it  and  sometimes  divide  it 
into  two,  three,  or  more  members,  aflPord  to  the  explorer  the 
greatest  amount  of  species,  distributed  among  nearly  all  the  gen- 
era of  plants  which  oelong  to  the  coal  formation. 

The  vegetation  of  coal  No.  IB  may  be  characterized :  First, 
by  the  great  number  of  fruits,  found  in  the  strata  connected  with 
it,  either  in  the  shale  above  or  in  the  sandstone  below.  Indeed, 
nearly  all  the  species  of  Trigoncarpum,  Cardiocarpum,  RhcMo" 
carpos  and  Carpolithes  belong  to  it.  Its  second  characteristic,  is 
the  great  abundance  of  species  o£  Lqpidodendron.  Eighteen  spe- 
cies of  this  genus  have  been  found  in  this  bed  of  coal,  and  no 
new  species  nave  been,  as  yet,  seen  above  it.  A  third  character 
is  the  constant  presence  in  the  shales  of  our  No.  IB  of  Akthop- 
teris  Lonchitidie  Brgt.  which  apparently  belongs  exclusively  to  it. 
Generally  speaking,  the  coal  has  the  great  forms  of  the  section 
of  the  Pecoptertdecs,  vi2.  AUthopteris  and  CalUpteris^  and  ia  mostly 
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deprived  of  the  true  Pecopteris  or  of  tlie  small  forms  of  the  order. 
Alediopteris  Serlii  Brgt.,  is  met  in  its  shales,  but  is  very  scarce ; 
the  species  rather  belongs  to  No.  8.  It  has  Akthopteris  marginaia, 
Brgt.,  not  seen  in  any  other  horizon ;  also  Alelhopieris  Uevis  lisqx., 
probably  peculiar  to  it,  and  Akthopteris  nervosa  Brgt.,  which  as- 
cends higher.  Besides  the  genus  Pecapieris  Brgt.,  I  cannot  men- 
tion any  species  pieculiar  to  this  coal.  Pecopteris  velutina  Lsqx.^ 
a  fine  species,  which  by  its  fructification  would  be  referable  to  a 
separate  genus^  was  found  in  its  shales ;  but  we  have  mentioned 
it  also  with  the  subconglomerate  coal.  Pecopteris  MUUmi  Brgt., 
or  P.polymorpha  Brgt.  (probably  the  same)  is  a  species  found  some- 
times in  its  shales ;  but  it  is  common  in  the  whole  thickness  oi 
the  coal  measures.  Pecopteris  pennceformis  Brgt,  P.  SHUmanni 
Brgt.,  P.  plumosa  Brgt.,  P.  viUosa  Brgt.,  are  connected  with  it, 
but  are  found  still  higher  in  the  measures.  The  fourth  character 
of  this  coal  is  the  great  number  of  species  of  large  Sphenopterideot 
and  of  BymenophylUies  connected  with  it.  Sphenopteris  laiifolia 
Brgt.,  S.  oUusihba  Brgt.,  S.  glandulosa  Lsqx.,  S,  polyphyUa  LI.  and 
Hutt,  S.  Newberryi  Lsqx.,  S.  artemisiafolia  Brgt.,  with  Hymeno- 
phyllites  EUdrethi  Lsqx.,  and  H.  spinosics  Gopp.,  have  not  been 
hitherto  found  except  with  this  coal. 

Of  the  genus  Odoniopteris  Brgt.,  all  the  American  spe<^es  are 
connected  with  No.  IB,  except  0,  crenulaia  Brgt,  whidi  first 
appears  in  the  subconglomerate  coal. 

Among  the  SigillartoBj  it  has  as  species  peculiar  to  it^  J^ffUlaria 
stellataJjaqx.,  S.  /SferZiV Brgt.,  S.  tesseUata Brgt., S.  BrochantiBrgL^ S, 
alveolaris  Brgt.,  S,  oculata  BrgL,  S,  polita  Lsqx.,  S.  obovata  Lsqx., 
S,  aUemans  LI.  and  Hutt,  &  cUsooidea  I^x.,  and  &  ooJenulaia 
LI.  and  Hutt 

By  fistr  the  greatest  number  of  specimens  preserved  in  the 
shales  of  this  coal  belong  to  two  species  which  we  have  seen  al- 
ready below  the  conglomerate,  viz.  the  omnipresent  Neuropleris 
hirsuia  Lsqx.,  'and  N,  flexuosa  Brgt  Although  these  two  species 
are  so  abundantly  represented  in  our  coal  No.  16,  that  sometime 
their  remains  exclusively,  fill  the  roof  of  some  mines,  other 
species  of  Neuropteris  are  scarcely  found  in  connection  with  it 
Neuropteris  tenui/olia  Brgt.,  and  JV!  smilacifolia  Stemb.,  belong  to 
it ;  but  both  species  are  very  scarce  and  closely  related  to  K. 
flexwosa  Brgt  The  last  especially  may  be  considered  as  a  vari- 
ety of  it  Neuropteris  lancifolia  Newb.  is  an  undescribed  spe- 
cies, found  in  the  shales  of  this  coal,  perhaps  only  one  of  the 
numerous  forms  of  iV.  hirsuta  Lsqx. 

Connected  with  this  remarkable  coal  bed,  we  still  find  Gbr- 
daites  borassifolia  Ung.,  and  Dictyopteris  obliqua  Bunby.,  locally 
distributed ;  Whittleseya  elegans  Newb.,  formerly  described  and 
found  at  one  or  two  places  only ;  species  of  Asterophyllites^  An- 
nularia  and  Sphenophyllum^  but  none  of  them  peculiar  to  it, 
and  species  of  CaJamites,  especially  (7.  SuckotvH  fergt,  C  OistH 
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Brgi,  C.  nodosus  Brgt.,  C.  approximatua  Brgt,  and  C.  canncpfor- 
mis  Brgt.,  some  of  which  ascend  higher  in  the  coal  measures. 
I  never  found  in  it  any  specimen  referable  to  Cdlamites  pachy- 
derma  Brgt,  which  M.  Geinitz  unites,  I  think  incorrectly,  to  C. 
cannosformis  Brgt.  Its  true  place  is  within  the  sandstone  of  the 
Millstone  grit.  Thus  also,  m>m  dissimilarity  of  distribution,  I 
would  admit  with  Mr.  Brongniart  Caiamites  deoorattis  Brgt.,  and 
C.  SuckomiBrgt.,  as  distinct  species,  though  they  are  also  united 
by  M.  Geinitz ;  the  last  belonging  especially  to  this  coal,  the 
former  to  a  higher  bed,  No.  8d. 

It  is  perhaps  useless  to  mention  that  Stigmaria  ficoides  Stemb., 
is  also  present  with  our  coal  IB.  It  has  not  only  penetrated  by 
its  leaves  the  fire  clay  which  the  coal  overlies ;  but  has  filled  the 
coal  also  by  its  remains : — ^moreover,  contrary  to  the  assertions  of 
some  authors  that  Stigrnaria,  being  a  root,  is  found  only  in  the 
bottom  fire  clav  of  the  coal  strata, — ^it  has  mixed  its  remains  in 
the  shales  of  this  bed,  and  even  sent  them  into  the  sandstone  by 
which  they  are  overlaid,  or  sometimes  replaced.  Thus,  in  the 
absence  of  other  remains,  or  until  I  had  discovered  them,  the 
abundance  of  Sligmariaficoides  in  the  roof-shales  has  helped  me 
to  identify  this  coal  in  many  places. 

The  roof  shales  of  No.  IB  coal  are  occasionalljr  overlaid  by 
a  stratum  of  limestone  or  argillaceous  shale,  containing  a  great 
abundance  of  fossil  shells.  Locally  also,  and  where  this  lime- 
stone is  absent,  its  place  is  taken  by  a  bed  of  coal,  variable  in 
thickness  from  one  to  four  feet.  As  it  is  rarely  formed,  and  some- 
times in  close  proximity  to  No.  IB,  I  consider  it  still  as  a  mem- 
ber of  No.  IB ;  and  it  is  accordingly  ranked  in  my  sections  as  No. 
IC.  Though  it  has  no  great  value,*  its  combustible  matter  being 
a  compound  of  half  decomposed  stems,  mostly  transformed  into 
charcoal  and  rusted  by  oxyd  of  iron,  it  is  worth  mentioning  as 
an  evidence  of  conformity  of  composition  of  the  shales  and  of 
the  coal  strata  at  the  same  geological  horizon  over  a  wide  area. 
The  shales  of  this  bed,  even  the  coal  itself,  appear  like  a  com- 
pound of  broken,  heaped  up  stems  of  ferns  and  GahmiLes. 
Now,  it  is  found  with  exactly  the  same  appearance,  either  of 
shales  or  of  coal,  on  the  western  limits  of  the  eastern  coal  basin 
of  Kentucky,  near  Greenupsburg ;  in  Virginia,  on  the  Tug  river ; 
and  in  the  middle  of  the  great  Appalachian  coal  basin,  near  the 
mouth  of  Yellow  creek,  in  the  Ohio  river,  above  Steubenville, 
Ohio. 

Coal  No.  2,  is  generally  placed  at  about  one  hundred  feet  above 
No.  IB,  and  separated  from  it  by  various  strata  of  shales  and 
sandstone,  and  occasionally  by  the  limestone  mentioned  before, 
or  also  by  a  cherty  compound  named  Burrstone.    Its  roof-shales 

*  It  is  particularly  well  dereloped  in  the  Dorthera  part  of  the  coal  haain  of  Illi- 
noia  and  Indiana  where  I  have  seen  it  lately  from  four  to  six  feet  thick  of  pretty 
goodcoaL 
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are  coarse,  micaceous,  and  generally  barren  of  fossil  remains : 
but  it  is  separated  into  two  by  a  shale  parting,  of  from  two  to 
eighteen  inches,  which  contains  a  great  abundance  of  broken  re- 
mains of  plants.  Here,  we  have  scarcely  any  trace  of  Lepidoden* 
dron^  but  a  remarkable  abundance  of  Oalamiiesj  Asteropkyllites, 
Newropteris  flexiwsa  Brgt,  Neurapteris  hirsuta  Lsqx.,  Oordaiies  bo- 
rassifolia  Ung.  I  have  found  with  this  coal  Lepidodendron  obova- 
turn  Stemb.,  Sigxttaria  Brardii  Brgt,  with  its  leaves,  and  an  unde- 
scribable  Lepidostrobus  Brgt  Without  doubt,  it  has  many  pe- 
culiar species,  but  I  have  never  found  the  shales  hard  enongb 
for  preserving  specimens  even  of  a  moderate  size.  As  soon  as 
they  axe  exposed  to  atmospheric  influence,  they  are  rapidly 
brolcen  into  minute  particles  by  efflorescence  of  the  sulphuret 
of  iron,  generally  predominant  in  this  coal.  Its  vegetation,  as 
&r  as  can  be  seen,  is  intermediate  between  No.  IB  and  No.  3d 
coal,  the  number  of  predominating  species  being  from  the  genera 
AsterophyUiteSy  Annularia,  and  especially  Calamites. 

Co{Q  No.  3  is  variable  in  thickness,  and  is  not  as  generally  and 
as  uniformly  formed  as  No.  IB.  Wherever  it  has  been  seen 
it  is  overlaid  bv  a  roof  of  gray  soft  shales  containing  a  great 
quantity  of  well  preserved  remains  of  plants.  It  has  still  a  few 
specie:^  of  Lepidodendron:  Lqpidodendixm  dichotomum  Stemb., 
and  especially  its  branches,  are  abundantly  distributed  in  its 
shales,  with  a  great  number  of  its  long  cones,  Lepidostrcims  vari- 
dbilis  Brgt,  and  its  leaves.  Diciyopteris  obliqua  Bunb.  is  still 
found  connected  with  it  and  locally  distributed  as  in  coal  No.  IB. 
It  has  also  in  abundance  Neuroptens  hirsuta  Lsqx.,  and  N.flexu- 
osa  Brgt,  and  as  peculiar  species  of  this  genus,  apparently  be- 
longing exclusively  to  it^  Neuropteris  Clarksoni  Isqx,^  N.  giganlea 
Stemb.,  N.  delicatula  Lsqx.,  ana  N,  rarinervis  Bunby.  The  genus 
Sphenopkris  Brgt.  is  represented  in  this  coal  by  Sphenopteri* 
JUigellaris  Lsqx.,  S.  Lesquereuxii  Newb.,  and  by  an  Hynieno- 
phyUiteSj  intermediate  between  H.  elegans  Brgt.,  and  K  Bildreihi 
Lsqx.,  and  which  is  perhaps  only  a  variety  of  the  last  species. 
The  section  of  the  large  Pecoptertdece  shows  in  it  numerous  re- 
mains of  some  of  its  species,  especially  Akthopteris  Serlii  Brgt, 
A.  nervosa  Brgt  and  A,  muricata  Gdpp.  This  last  is  uncommon 
and  has  been  found  only  in  connection  with  this  coal.  The  spe- 
cies of  true  Pecopieris  are  more  numerous  than  in  coal  IB,  begin- 
ning here  to  show  their  predominance.  Pecopieris  uniia  Brgt,  P. 
polymorpha  Brgt,  P.  ZoscAw  Brgt,  P.  SSUmani  Brgt.  are  connected 
with  this  bed,  though  none  of  them  except  perhaps  the  first  is  pe- 
culiar to  it  Asierophyllites^  Annularia  and  Sphenoj^yUum  have  left 
their  remains  in  its  shales,  all  still  more  abundant  in  No.  4  coal, 
except  Annularia  sphenophyUoides  Ung.,  which  attains  here  its 
greatest  development  Among  the  Calamites,  it  has  Calamites 
decoratus  Brgt.,  C  undulatus  Brgt.,  the  first  apparently  peculiar 
to  it^  with  C  cruciatus  Brgt.  and  C:  ramosus  in  abundance.    Thus 


Digitized  by 


Google 


X.  Lesquereux  on  the  Coal  Formations  of  N.  America,    875 

fiu*,  I  have  never  found  with  this  coal  C.  Suckowii  Brgt.,  which 
has  left  so  many  of  its  remains  in  coal  IB.  A  few  of  the  most 
common  species  of  SigiUaria,  viz.  S,  Brardii  Brgt,  S.  Menardi 
Brgt,,  S.  reniformis  Brgt.  and  S.  Tardleyi  Lsqx.,  all  species  (ex- 
cept &  Menardi  Brgt.,)  which  ascend  higher  or  are  found  also  in 
No.  IB.  To  this  enumeration,  I  may  add  two  species  of  fruits, 
Carpoliihes  amygdaliformis  Gdpp,  and  a  small  Cardiocarpon^  fruit 
of  an  Asterophyllitea.     It  is  found  also  with  No.  4th  coal. 

Coal  No.  4th  is  the  coal  of  the  small  ferns,  especially  of  the 
fimsM  PecopteridecB.  It  has  no  more  remains  ol  Lepidodendron, 
neither  cones,  nor  leaves  of  this  genus.  Still  it  has  some  Sigilla- 
rice,  SujiUaria  lepidodendrifolia  Brgt.,  S.  Brardii  Brgt.,  S.  Defran- 
cii  Brgt.,  S.  scvlpta  Lsqx.,  S.  obliqua  Brgt.;  S.  dilatata  Lsqx.,  S. 
Jiasa  I^x.,  S.  Schimperi  Lsqx.  These  five  last  species  are  pecu- 
liar to  it  All  belong  to  the  sections  of  the  uncostate  SigillaricB. 
Among  the  costate  species,  none  have  been  found  in  the  shales  but 
aSI  Uevigata  Brgt  Tne  remains  of  Asterophyllites  and  its  cones,  of 
i<phenophyUum  and  especially  oiPinnvlaria  capiUacea  LI.  and  H., 
are  extremely  numerous  in  its  shales.  This  last  species  scatters 
its  threadlike  branches  in  every  direction  and  mixed  with  Neu- 
ropteris  hirsuta  Lsqx. ;  and  Kflex>j.08a  Brgt.  still  common  species 
of  this  coal,  covers  the  roof  of  the  Pomeroy  vein  with  a  painting 
of  beautiful  garlands.  Dictyopteris  obliqua  Bunby.,  stiU  appears 
with  this  coal,  but  is  very  scarce  indeed,  a  species  apparently 
dying  out  Now  the  Neuropteridece  become  more  predominant 
and  varied  than  in  any  other  horizon.  Thus,  Neuropieris  spe- 
ciosa  Lsqx.,  the  most  beautiful  of  the  genus,  ^.^^a  Lsqx.,  K 
plicata  Stemb.,  N',  rotundi/olia  Brgt,  N.  Orangeri  Brgt.,  Is,  Cistii 
Brgt,  N,  Villeraii  Brgt.,  K  gibbosa  Lsqx.,  JV.  undans  Lsqx.,  y, 
tenuinervis  Lsqx.,  N.  deniata  I^x.,  N,  Desorii  Lsqx.,  N,  hetero' 
phylla  Brgt.,  all  these  species,  except  perhaps  the  last,  appear  for 
the  first  time,  and  are  probably  contemporaneous  with  tnis  coal 
only.  It  has  still  Neuropieris  crenuhUa  iirgt.,  a  species  connect- 
ed also  with  No.  IB.  The  Sphenopteridece  are  represented 
here  by  Sphenopteris  teneUa  f  Brgt.  (The  only  specimen  found 
was  indistinct)  S,  Ghravenhorstii  Brgt.,  S,  Dvbuissonis  Brgt.,  S, 
abbreinata  Lsqx.,  S,  intermedia  Lsqx.,  S.  plicata  Lsqx.,  all  species 
of  the  same  type  with  small  dissected  leaflets,  far  different  from 
the  characteristic  type  (the  large  leaflets)  of  the  species  of  No. 
IB.  To  this  coal  belong  exclusively  all  the  species  of  doubtful 
affinitv,  referred  by  some  authors  to  Aphlebia  Stemb.,  and  con- 
nected in  my  catalogue  with  Hymenophyllites  GFopp.,  viz.  Byrne- 
nophyUites  Jimbriaius  Lsqx.,  ff,  affinis  Lsqx.,  H,  hirsuius  Lsqx. 
and  B.  giganteus  Lsqx. 

The  PecopteridecB  nave  the  first  rank  for  the  number  of  repre- 
aentatives  in  coal  No.  4th.  It  has  AltUiopteris  Pennsylvanica  Lsqx., 
A,  aquUina  Brgt,  A.  urophylla  f  Brgt.,  (specimens  incomplete,) 
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A.  obscura  Lsqx.,  A.  serrula  Lsqx.,  A.  rugosa'leqx..,  with  Pecop- 
teris  arborescens  Brgt.  (abounding),  F,  noiata  Lsqx.,  P.  distans 
Lsqx.,  P.  oreopteridius  Brgt,  P.  pusiUa  Lsqx.,  P,  dubia  Lsqx^ 
(referable  with  doubt  to  P  arborescens  Brgt,)  P.  cyathcea  Bi^t., 
P.  arguia  Brgt,  P.  concinna  Lsqx.,  P.  incompkta  Lsqx.,  mostly 
species  peculiar  to  this  coal.  Pecopleris  pdymorpha  Brgt  is  also 
found  in  its  shales. 

The  genus  Calamites  is  here  represented  by  Oalamttes  cmciaius 
Brgt,  (7.  dubitis  Brgt.,  C.  bisiriatus  Lsqx.,  C.  disjunctus  Lfiqx. 
These  two  last  species  have  been  found  only  with  this  coal ;  but 
each  has  been  established  on  single  specimens  and  thus  they 
are  still  uncertain. 

From  this  enumeration,  it  is  evident  that  we  have  passed  at 
this  geological  horizon  to  a  vegetation  much  reduced  in  the  size 
of  its  representatives  and  of  a  quite  diflFerent  character.  The 
arborescent  species  belong  to  the  ferns,  or  to  SigiUaria^  of  small 
size. 

Our  4th  coal  is  covered,  as  was  said  before,  by  a  thick  stratum 
of  sandstone,  generally  conglomerate  in  part,  varying  in  thick- 
ness from  10  to  160  feet  The  vegetable  fossil  remains  of  this 
sandstone  afford  a  new  evidence  of  the  predominance  of  the 
ferns  at  this  geological  horizon, '  and  of  the  disappearance  of 
Lepidoderidron.  It  is  the  immediate  deposit  of  silicified  trunks 
of  Psaronitis,  extending  from  Ohio  to  Virginia  along  the  Great 
Kanawha  river.  At  Shade  river,  near  Athens,.  Ohio,  the  broken 
pieces  of  these  trees  are  so  numerous  that  they  cover  in  places 
the  bed  of  the  creek.*  They  appear  generally  as  pieces  of  small 
stems  horizontally  broken,  varying  from  two  to  eleven  inches 
in  thickness.  The  largest  specimen  which  I  was  able  to  find  is 
apparently  the  base  of  a  tree.  It  is  nearly  round,  eleven  inches 
in  diameter,  and  perforated,  not  in  its  central  part,  but  somewhat 
on  one  side,  by  a  regular  round  hole  four  inches  in  diameter. 
Many  of  the  small  specimens  have  their  surface  regularly  costate 
like  species  of  Sigillaria ;  but  their  internal  structure  is  appar- 
ently that  of  Psaranius.  It  would  be  very  interosting  to  com- 
pare with  ours  the  position  of  the  Psaronins  deposit  of  Europe, 
which,  I  suppose,  is  contemporaneous. 

The  five  hundred  feet  of  measures  intervening  between  the 
Mahoning  sandstone  and  the  great  Pittsburg  coal,  have  not 
afforded  hitherto  very  abundant  materials  for  the  study  of 
their  botanical  remains.  It  has  been  seen  already  that,  in  Penn- 
sylvania, this  space  is  occupied  by  strata  of  shales,  sandstone 
and  limestone  which  are  generally  barren  of  coal,  at  least  of 

*  Uuhappily,  I  bare  not  as  jet  been  able  to  obtain  for  microscopical  examioa- 
tioD  polished  lamelln  of  aectlonii  of  the  collected  species  and  cannot  give  an  exact 
account  of  them.  But  the  work  of  preparing  the  specimens  is  now  in  progress, 
and  the  view  of  internal  structure  of  those  interesting  remains  will  soon  afford  the 
possibility  of  determining  the  species. 
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any  bed  of  coal  of  sufficient  thickness  to  encourage  the  working. 
Thus  the  shales  are  still  unopened  and  no  chance  is  given  of 
examining  them.  In  Kentucky  where  in  the  same  space  the 
coal  is  more  developed  and  has  been  opened  at  different  places 
and  different  geological  horizons,  the  shales  roofing  the  coal- 
strata  are  mostly  very  bituminous  and  contain  especially  ani- 
mal remains,  fisnes  and  shells,  either  with  or  without  few  fos- 
sil plants.  Nevertheless  I  have  been  able  to  find  here  and 
there  some  determinable  species  affording  points  of  comparison 
for  the  distribution  of  the  coal-plants  in  those  higher  measures. 
Thus,  the  fire-clay  of  the  bottoms  of  all  the  coal-strata  is  always 
filled  with  remains  (leaves  only)  of  Stigmarta  Jicoides  Brgt,  and 
at  bUj  place  where  the  coal  is  formed/  it  shows  on  its  horizontal 
sections  the  carbonized  prints  of  Cdlamites,  Pecopteris  and  /S!^- 
mana. 

Coal  No.  6  is  covered  by  a  schistose,  gray,  laminated  sand- 
stone, blackened  by  broken  fitegments  of  ferns.  Leaflets  of 
Pecm>ieriSy  SphenovKyUum^  AsterophyUites  and  crushed  branches 
of  valamites^  are  aistinguishable  in  great  abundance  among  the 
fragments ;  but  their  specific  determination  is  not  possible. 

Coal  No.  8,  has  in  its  shales  Pecopteris  polymorpka  Brgt.  in' 
abundance.  Near  Marietta,  Ohio,  its  place  is  occupied  by  a  red 
soft  shale  fiill  of  the  remains  of  Asplenites  rubra  Lsqx.,  closely 
related  to  Pecopteris  arborescens.  Neuropteris  hirsuta  is  there  also* 
in  its  normal  form. 

Coal  No.  9,  Its  roof  shales  contain  mixed  together  a  great 
quanftity  of  well-preserved  fossil  shells,  of  scales  and  teeth  of 
fishes^  and  of  remains  of  ferns  evidently  floated.  Two  species 
of  Sphenapteris^  one  of  which  appears  identical  with  S.  graven- 
horstii  Brgt,  Pecopteris  polymorpka  Brgt.,  another  Pecopteris 
referiable  by  the  small  firagments  found,  to  P.  arborescens  Brgt. ; 
Neuropteris  flexwosa  Brgt.,  leaflets  only  separated  firom  the  stem, 
a  few  undeterminable  species  of  Calamites  and  one  SigiUaria. 

Coal  No.  11.  The  great  Pittsburg  coal  has  also  both  animal 
and  vegetable  remains,  but  generally  on  isolated  strata  among  the 
shales.  At  Pittsburg  the  lower  bed  is  roofed  by  black  bitumin- 
ous shales  which  appear  formed  wholly  by  remains  of  stems  of 
Neuropteris  hirsuta  Lsqx.  and  by  leaves  of  Cordaites  borassifolia, 
and  in  the  shales  of  tne  upper  part  of  this  coal,  which  corres- 
ponds to  our  No.  12  and  wnich  in  Kentucky  is  sometimes  sepa- 
rated from  No.  11  by  a  thin  and  very  irregular  bed  of  limestone, 
there  are  at  Pittsburg  well  preserved  specimens  also  o{  Neuropteris 
hirsuta  Brgt.,  N  flextiosa  Brgt.,  Pecopteris  polymorpka  Brgt.,  P. 
arborescens  Brgt.,  P,  cyaihcsa  Brgt.,  SphenopkyUum  emarginatum 
Brgt.,  three  species  of  Calamites  and  one  Sigillaria.  The  same 
species  with  a  far  greater  proportion  of  Calamites  and  also  one 
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SigiUaria*  are  found  at  Paradise,  on  Green  river,  Kentucky,  in 
the  shaly  or  *  brashy '  coal  separating  No.  12th  coal  from  an  iron 
blackband  which  oyerlies  it  I  must  not  omit  to  roentioii  with 
this  coal  the  first  appearance  of  a  species  somewhat  related  by 
its  form  to  the  species  of  the  Oolitic  series^  It  is  the  remarkable 
Neuropterie  Moorii  Lsqx.,  which  by  its  pointed  leaves  and  alate 
primary  or  secondary  raohis,  is  distinct  from  any  typical  form 
oi  the  coal-rdiants.  It  may  be  compared  by  its  general  appear- 
ance to  Alemapieris  Whitbieneie  Brgt  of  the  Oolite  of  England 
but  the  a&nity  is  distant  indeed,  as  the  American  species  has  no 
marked  medial  nerve  and  some  of  the  forked  and  arched  ner- 
yules  of  its  leaflets  emerge  from  the  common  rachis. 

The  third  great  sandstone  formation,  or  the  Anvil-rock  sand- 
stone, which  underlies  the  highest  section  of  the  coal-measures, 
is  from  all  appearance  as  distinct  a  point  of  division  in  the  dia- 
tribution  of  tne  fossil  flora  as  any  one  of  the  other  great  sand- 
stonea,  the  conglomerate  and  the  Mahoning.    From  my  own 
ohiervatio^  and  from  the  data  collected  by  other  geologists, 
especially  by  my  friend  J.  P.  Lesley,  no  trace  oi  Lepidodendron 
appears  either  in  the  Anvil-rock  sandstone  or  in  the  measures 
apove  it     At  least,  none  has  been  found  as  yet    This  sandstone 
nevertheless  is  not  barren  of  fossil  vegetables.    Near  Greens- 
burg,  Penn.,  it  contains  in  abundance,  petrified  trunks  half  silici- 
fied,  half  translbrmed  into  sandstone^    Among  the  specimens 
which  I  had  an  opportunity  to  examine  in  the  cabinet  of  Prof. 
Moore,  I  found  a  portion  of  the  base  of  a  small  tree  which  had 
been  evidently  imbedded  in  the  sandstone,  in  its  standing  posi* 
tion,  still  preserving  the  embranchment  of  three  diverging  roots. 
The  surface  of  the  tree  and  of  the  roots  is  marked  by  peculiar 
scars.    Though  not  perfectly  distinct  it  was  at  once  evident  that 
this  fossil  tree  did  not  belong  to  any  of  the  genera  of  plants  be* 
fore  seen  in  the  coal.    It  was  nevertheless  impossible  to  describe 
it,  in  its  state  of  obliteration.    Later,  Dr.  I).  Dale  Owen,  the 
celebrated  geologist  of  New  Harmony,  discovered  in  the  Anvil- 
rock  sandstone  of  Posey  Co.,  Indiana,  not  &r  from  the  Wabash 
river,  three  or  four  standing  stumps  which  by  examination 
proved  to  belons  to  the  same  species  of  trees  as  the  one  found  at 
Greensburg.    The  specimens  of  Dr.  Owen  have  been  carefully 
removed  and  are  preserved  in  his  cabinet  with  the  roots  attached 
to  them,  just  as  they  were  found.    The  stem  is  round,  about 
one  foot  thick,  branching  i^t  its  base  in  five  or  six  large  roots,  di- 
verging nearl  V  horizontally.     Its  surface  is  narrowly  reticulated, 
and  is  marked  by  double  oval  scars,  united  by  a  deep  wrinkle, 
very  regular  in  their  position,  and  about  one  inch  distant  from 

*  It  is  a  OQstate  tpecies  which  appears  to  be  the  same  at  No.  9th  and  Na  ISih 
coal.  All  the  specimens  bare  lost  the  bark  and  I  could  nerer  find  tbe  scars  except 
those  which  were  too  much  obliterated  for  eatisfaotorj  determination. 
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each  othei*.  At  the  point  where  the  roots  bratich  and  diverge 
from  the  trunk,  the  double  acars  become  more  and  more  separate, 
more  irregularly  placed,  and  thus  the  roots  take  somewhat  of  the 
appearance  of  Stigmaria.  The  diflference  is  well  marked,  never- 
theless ;  the  scars  being  triangular,  marked  in  the  center  by  a 
deep  point  only,  and  the  roots  quickly  diminishing  in  size  and 
terminating  in  a  point  at  a  short  distance  from  the  base  of  the 
tree.  The  imbedding  shales  not  having  been  preserved,  there  is 
no  trace  of  rootlets.  Thus  we  have  mre,  at  this  high  position 
in  the  coal  measures,  a  new  typical  form  which  probably  indi- 
cates a  difference  of  vegetation  in  the  subsequent  and  last  stage 
of  the  coal  formations. 

This  enumeration  is  already  too  long,  and  though  still  incom- 
plete, it  must  be  abruptly  closed,  for  fear  of  becoming  tedious  to 
the  reader.  In  order  to  be  understood  by  those  who  are  not 
acquainted  with  botanical  palseontology,  it  is  only  necessary  to 
sum  up  and  briefly  discuss  some  of  the  conclusions  which  are 
derived  from  this  examination. 

ConsMering  its  generic  distribution,  the  American  coal-flora 
is  nearly  related  to  the  European.  We  have  only  two  or  three 
peculiar  genera,  representing  distinct  types,  which  have  not  been 
seen  in  Europe.  On  the  contrary,  Europe  has  no  peculiar  and 
true  generic  types  of  coal-plants  which  are  not  represented  in 
the  coal-fields  of  the  Unitea  States. 

Considering  its  species,  a  more  marked  difference  in  the  coal- 
flora  of  both  continents  becomes  evident.  Some  of  our  species 
represent  marked  and  peculiar  forms  or  types,  which  are  not 
seen  in  Europe,  though  a  much  greater  number  of  s{)ecies  has 
been  found  in  its  ccwd-measures.  Thus  the  predominance  of 
typical  or  distinctly  characterized  forms,  belong  to  our  country. 
By  comparison  of  the  flora  of  our  epoch  on  both  continents,  we 
find  now  the  same  proportional  relation  and  difference  as  at  the 
time  of  the  coal  formation,  that  is,  on  this  side  of  the  Atlantic  a 
predomihance  of  well  marked  types ;  a  predominance  of  species 
of  trees  ;*  a  number  of  species  perfectly  identical  on  both  con- 
tinents, and  many  Amencan  species  so  nearly  related  to  Euro- 
pean congeners  that  their  specific  characters  can  hardly  be 
established. 

Though  further  researches  ought  necessarily  to  increase  the 
number  of  species  of  fossil  plants  belonging  to  our  coal  measures, 
the  proportional  difference  is  likely  to  remain  as  it  is  established 
above.  ^ 

The  fossil-flora  appears  identical  at  the  same  geological  hori- 
zon, over  the  whole  extent  of  our  coal-fields.  This  proves  uni- 
formity of  stratification  and  geological  unity  of  the  different  coal 
basins  of  America. 

*  The  distribution  of  the  crenus  LepUodendron,  at  the  time  of  the  forniatton  of 
the  coal,  has  some  analogy  with  that  of  the  Oak  in  our  time. 
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The  first  trace  of  vegetable  terrestrial  life  appears  in  the  middle 
of  the  Devonian  in  a  species  of  LepOodendron^  represented  by  its 
bark,  its  leaves,  its  cones,  and  large  trupks  of  silicified  wood- 
No  remains  of  any  other  form  of  terrestrial  vegetation  have  been 
seen  in  strata  either  inferior  or  cotemporaneous  to  this.  All 
the  vegetable  remains  ]cnown  in  the  Silurian  and  lower  Devo- 
Tiian  belong  to  species  pf  f^coides  or  marine  plants,  mostly  of 
small  sizCj  resembling  some  species  of  Fticus  of  oar  time.  The 
first  leafy  terrestrial  plants  appear  in  the  Old  Red  sandstone. 
All  the  represei^tatives  of  this  new  vegetation  belong  to  a  pecul- 
iar genus,  Noggeratkia  Gropp.,  more  related  to  Conifers  or  even 
to  Palms  than  to  Ferns.  They  are  found  in  the  same  geological 
horizon,  both  in  Europe  and  in  America^  and  entirely  disappear 
at  or  before  the  begiijining  oi  the  coal  epoch. 

Ascending  to  the  base  of  the  coal-measures,  we  find  there  simol- 
taneously  in  the  subcarboniferous  sandstone  and  below  the  upper 
Archimedes  limestone  different  species  of  trees  of  large  size.  At 
the  base  of  the  Millstone-grit,  where  the  coal  begins  to  be  formed, 
jthe  number  of  species  of  large  sized  trees,  especially  o{%Lepido' 
dendron,  increases.  At  the  same  time,  we  see  here  the  first  species 
of  ferns  belonging  to  the  true  coal-measures,  and  already  some 
species  which  reappear  periodically  with  each  bed  of  coal,  in 
pne  whole  thickness  of  the  coal-measures. 

At  coal  No.  IB,  the  second  above  the  Millstone-grit^  we  have 
apparently  the  maximum  of  predominance  of  species  of  large 
size,  especially  of  Lepidodendron.  From  this  horizon  upwards, 
Megaphytumj  Uhdendron^  JEFaionia,  Caulopieris,  Lomatophloios 
and  Knorria  are  not  seen  any  more.  The  species  of  Lepidoden- 
dron diminish  in  number  to  coal  No.  4,  where  they  are  entirely 
lost ;  at  least  they  have  not  been  found  as  yet  in  any  strata  of 
the  coal-measures  above  it.  The  genus  SigiUaria  follows  also 
from  coal  IB  the  same  gradual  dipiinution  in  the  number  of  its 
species ;  but  it  is  preserved  in  one  or  two  representatives  as  high 
as  coal  No.  12. 

As  fast  as  these  species  of  trees  decrease  in  number,  the  ferns 
mostly  of  small  size  invade  the  coal-fields.  They  become  pre- 
dominant and  show  the  greatest  number  of  species  at  the  base  of 
the  Mahoning  sandstone. 

This  substitution  of  species  is  not  the  result  of  any  perceptible 
.change  in  their  character  or  in  their  relative  affinity.  The  rela- 
tion of  Lepidodendron  is  to  Lycopodites,  Both  genera  appear  or 
at  least  disappear  at  the  same  time,  and  are  replaced  by  typical 
forms,  which  have  no  analogy  whatever  with  them. 

The  distribution  of  the  ferns  in  the  coal-measures  is  equally 
/contrary  to  the  supposition  of  a  change  of  species  by  successive 
variations.  They  appear,  it  is  true,  grouped  together,  in  a  kind 
.of  relation  between  contemporaneous  species ;  but  we  do  not 
see,  either  before  or  after  any  of  them,  ^  trace  of  an  intermediate 
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form  between  the  lost  types  and  the  following  ones.  The  large- 
leafed  SphenopterideiB,  the  Odontoptertdece  belong  to  coal  No.  IB 
with  most  of  the  fruits  of  the  coal  measures ;  the  NeuropteridecB^ 
the  PecopteridecB  and  a  peculiar  section  of  small  leafed  Sphenopte- 
tndeoB  belong  to  coals  No.  3  and  4. 

As  if  to  show  how  useless  it  would  be  to  argue  on  the  distri- 
bution of  the  coal-fl6ra  as  resulting  from  successive  variations  of 
species  and  of  genera,  we  find  predominant  genera  represented  in 
the  whole  thickness  and  in  the  whole  extent  of  the  coal-fields  by 
species  so  variable  that  they  can  be  called  polymorphous,  and 
which  nevertheless  preserve  everywhere  their  identity.  Thus 
appear  Neuropteris hirautahaqx,,  N.flexuosa Brgt,,  Pecopteri$ poly- 
7iiorpka  Brgt  In  the  palseontological  report  of  the  Pennsylvania 
geological  survey,  I  have  figured  eighteen  forms  of  the  first  of  these 
species,  passing  by  insensible  transitions  from  a  small  round  leaflet 
to  a  large,  nearly  square  Oyclopteris ;  then  to  cordate  or  reniform 
leaf  of  medium  size ;  then  to  opposite,  oval^lanceolate  leaflets 
united  by  a  narrow  margin ;  then  to  a  digitate  leaf  of  which  the 
five  divisions  are  lanceolate-obtuse,  and  thus  ad  infinitum.  Nev- 
ertheless, this  species  is  perfectly  well  characterized  and  may  be 
identified  at  first  sight  in  any  of  its  multiple  forms.* 

There  is  not  in  the  number  of  Nisuropteridece  and  Pecopteridece 
a  well  characterized  specie?  which  could  be  admitted  as  a  modi- 
lied  form  of  the  predominant  and  variable  species.  Moreover, 
the  numerous  species  of  Neuropteris  and  Pecopteris  appear  at 
coal  No.  3  and  4  in  the  middle  of  the  coal-measures,  and  do 
not  ascend  higher,  while  those  species  which  should  be  consid- 
ered as  originators  or  parents  and  consequently  ought  to  be  de- 
stroyed (from  the  law  of  selection)  by  their  ofl&pring,  continue 
to  predominate  to  the  top  of  the  coal-measures.  Thus  the  vege- 
tation of  the  coal  shows  at  different  geological  horizons,  both  a 
gradual  and  sudden  disappearance  of  species  and  even  of  types ; 
both  a  gradual  and  sudden  appearance  of  other  species  or  of  pe- 
culiar types,  without  regard  to  the  former  or  extinct  ones,  and 
a  continual  reappearance  in  the  whole  thickness  of  the  coal- 
measures  of  well-established  species  which  neitiier  by  their  form 
or  their  nature  appear  particularly  prepared  to  sustain  without 
varying  the  successive  changes  which  have  acted  on  the  surface 
of  the  coal-measures  at  the  time  of  their  formation. 

It  is  certainly  possible  to  suppose  that  some*  disturbance,  im- 
mersion, or  upheaval  of  the  coal-marshes,  has  modified  their 

*  As  the  BpecimoDS  are  mostly  found  in  simple  leaflets  detaehed  from  the  stem, 
and  consequentlj  the  species  cannot  be  identified  in  its  yarietles  by  the  examination 
of  a  stem  bearing  leaves  of  different  forms,  this  facility  of  identifying  any  single 
leaflet  may  answer  the  reproach  made  to  palecontological  Botany,  that  it  is  a  science 
directing  its  researches  to  yariable  parte  of  beings  of  which  the  true  nature  and 
real  form  is  generally  unknown,  and  that  consequently  its  concluRions  are  more  or 
less  problematic.  This  reproach  was  lung  since  concluaiyely  anawered  in  a  letter  of 
Frof.  Heer  to  Sir  Charles  Lyell 
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vegetation.  But  this  supposition  would  not  explain  bow  it 
happened  that  the  most  obvious  changes  in  the  vegetation  of  the 
coal  have  not  followed  the  formation  of  those  great  strata  of 
sandstone,  which,  like  the  Millstone-grit  or  the  Mahoning  sand- 
stone, must  have  employed  a  longer  time  than  any  other  stratum 
for  the  gathering  up  of  their  materials. 

The  supposition  may  be  further  extended,  and  it  may  be 
asserted  that  the  disappearance  of  certain  types,  or  of  vegetables 
of  a  large  size,  from  the  marshes  of  the  coal-fields  is  only  appar- 
ent. That  in  their  forced  migrations  by  the  gradual  submersion 
of  the  marshes,  some  species  have  been  either  arrested  some- 
where, and  thus  left  inhabiting  other  countries  or  destroyed  for  a 
time  by  a  too  slow  migrating  process,  while  others,  having  the 
faculty  of  migrating  developed  in  a  larger  degree,  have  re- 
appeared again  and  again  on  the  marshes,  living  there  for  a 
longer  period. 

The  field  of  supposition  is  unbounded,  but  it  is  a  field  where 
science  is  not  permitted  to  wander.  Where  have  the  new  types 
or  species  come  from  ?  How  is  it,  if  the  disappearance  of  vege- 
tables like  Lepidodendron  is  only  apparent,  or  local,  that  we  do 
not  find  any  of  their  remains  succeeding  the  carboniferous 
epoch.*^  And  admitting  that  species  of  Lepidodendron  have  been 
arrested  in  their  migrations  on  some  dry  land,  should  we  not 
find  above  our  4th  coal  some  remains  of  this  genus  in  the  strata 
of  sandstone  where  so  many  trunks  of  Psaronius  have  been 
imbedded. 

I  wish  that  I  had  time  to  discuss  here  at  length  and  with  the 
attention  which  it  merits,  a  subject  of  importance  connected  with 
the  examition  of  the  stratigraphical  distribution  of  the  plants  of 
the  coal-epoch.  Are  the  coal-measures  a  single,  unique  forma- 
tion? Do  they  belong  to  a  single  epoch,  or  are  they  composed 
of  a  succession  of  formations  separated  by  immense  space  of 
time,  and  of  which  the  different  stages  might  be  compared  to 
those  of  the  recent  formations :  the  Eocene,  the  Miocene,  and 
the  Pliocene,  for  example?  In  the  last  case,  can  we  admit  the 
vegetation  of  which  the  remains  have  been  preserved  in  the 
shales  of  the  coal,  or  the  vegetation  of  the  coal-marshes,  as  a  true 
representative  of  the  flora  of  the  various  epochs  where  the  coal 
was  formed ;  or  was  it  then,  as  the  bog  vegetation  is  at  our  time, 
composed  of  a  peculiar  group  of  plants,  adapted  to  the  forma- 
tion of  the  coal,  pertaining  to  the  marshes  only,  while  another 

*  A  single  specimen  of  Btigmaria  it  said  to  Have  been  found  in  Germanj  in  tbe 
Todtliegende  or  Permian.  Bat  Uie  locality  has  not  been  ascertained  and  conse- 
qaently  the  statement  cannot  be  relied  upon.  Moreover  for  a  long  time  and  in 
many  places,  as  I  have  seen  it  myself,  the  Permian  in  Germany  was  taken  for  the 
Old  Red  sandstone  and  vice-versa,  from  the  difficulty  of  ascertaining  its  pontion 
and  from  the  want  of  fossil  remains.  I  cannot  take  into  account  as  contradictiog 
my  assertion,  one  JApidodmdron  mentioned  by  Mr.  Murcblson  as  found  in  the 
P«rmian  of  Russia. 
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flora  of  a  different  character  was  covering  the  dry  land,  if  there 
was  any  dry  land,  at  the  carboniferous  epoch? 

From  the  thickness  of  some  beds  of  coal,  representing  a  mass 
of  combustible  matter  as  great  at  least  as  that  which  is  contained 
in  our  oldest  and  deepest  peat  bogs ;  from  the  thickness  and  va- 
rious composition  of  the  strata  which  separate  the  beds  of  coal, 
and  from  the  successive  changes  in  the  vegetation  of  the  coal, 
it  appears  that  the  last  alternative  is  admissible.  Different 
hypotheses  have  been  put  forward  to  explain  the  so-called  huge 
or  gigantic  vegetation  of  the  coal-formations.  But  there  is 
notmng  in  the  carboniferous  epoch  authorizing  the  supposition 
that  the  power  of  vegetable  life  was  greater  than  it  is  at  our 
time.  The  combustible  matter  heaped  in  some  of  our  peat 
bogs  is  sometimes  sufficiently  thick  to  be  equivalent  to  the  coal 
of  a  bed  of  four  to  five  feet.  The  trees  growing  in  our  marshes 
or  on  the  peat  bogs  are  generally  larger  than  those  which  have 
been  preserved  in  the  strata  of  the  carboniferous  measures. 
The  Dismal  Swamp  is  impenetrable  on  account  of  the  great 
compactness  of  its  vegetation.  It  is  not  an  easy  matter  either, 
to  get  across  the  heaped,  half  prostrated  or  erect  and  closely 
pressed  trees  of  our  cedar-swamps  of  the  North.  If  such 
marshes  were  extended  over  the  greatest  part  of  the  United 
States,  they  would  present  a  fair  representation  of  those  of  the 
carboniferous  period. 

The  occasional  appearance  of  petrified  trees,  standing  imbedded, 
in  sandstone,  does  not  give  eviaence  of  a  rapid  formation  either 
of  the  coal  or  of  the  other  strata.  Local  disturbances  may  throw 
a  few  feet  of  sand  upon  a  marsh,  covered  with  active  vegetation, 
and  thus  preserve  the  stumps  from  decomposition  and  by-andy 
by  these  may  be  converted  to  stone.  The  bald  cypress  and  othcF 
species  of  trees  grow  sometimes  in  the  marshes  near  the  sea 
shore  under  ten  feet  of  water.  Whole  forests  of  those  trees 
have  been  imbedded  in  a  standing  position  in  the  marshes  around 
New  Orleans.  Thus  I  do  not  find  in  the  geological  records  of 
the  carboniferous  period  any  indication  of  a  rapid  process  of 
formation,  either  cataclysmic  or  abnormal,  and  I  readily  admit 
that  each  bed  of  coal  with  its  accompanying  strata  of  fire-clay 
and  shales  has  required  for  its  formation  a  period  of  time  as 
long  as  any  of  our  recent  geological  divisions.'* 

The  question  concerning  the  existence  or  non-Qxistence  of  dry 
land  covered  with  a  peculiar  vegetation  at  the  epoch  of  the  coal 
formation,  cannot  be  answered  positively  or  negatively  by  suffi- 
cient  evidence.     The  only  fact  that  would  indicate  that  the 

*  Thus,  if  a  peculiar  nomeDdatnre  for  a  dassification  of  the  different  etrata  of 
the  old  red  randstoDe,  of  the  suboonglomerate  eoal,  and  of  the  Millatoae^t  is  ad- 
mijwible,  the  process  of  division  should  be  extended  to  each  bed  of  the  coal- 
measures. 
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marshes  of  the  carboniferous  epoch  were  surrounded  bv  land- 
bearing  plants  of  different  kind  than  those  living  on  the  bc^s  is 
the  presence  in  coal  No.  IB  and  in  the  sandstone  underlying  it 
of  a  great  number  of  fruits  of  different  species  which  by  th^ 
nature  have  no  relation  to  any  of  the  other  remains  preserved  in 
the  coal.    They  have  been  generally  referred  to  species  oi  Oor- 
daites.    But  the  two  only  species  of  our  coal  measures  are  found 
in  abundance  at  geologi^  norizons  where  the  fruits  are  entirely 
absent     And  even  at  coal  No.  IB  shales  appearing  entirely  com- 
posed of  heaped  remains  of  leaves  of  Cordaiks  boromfclia  do  not 
contain  any  fruit.    The  species  of  fruit,  CarpoUikes  Vordai  Gein^ 
referred  by  M.  Greinitz  to  Cordaites  borassifoUa^  our  most  common 
and  omnipresent  species^  has  not  been  found  in  the  coal  measures 
of  America.     Therefore,  either  the  fruits  of  unknown  relation, 
CarpoWhes^  Trigonocarpa  and  Bhabdocarpos*  belong  to  vegetable 
species  which  have  grown  on  the  marshes,  and  of  which  the  re- 
mains, leaves  and  stems,  have  been  entirely  obliterated  or  those 
fruits  belong  to  species  growing  out  of  the  marshes,  around  them, 
and  have  been  floated  and  thus  disseminated  in  the  shales  and 
in  the  sandstones.     This  last  opinion  appears  at  first  confirmed 
by  a  similar  process  of  distribution  of  species  in  our  deep  swamps. 
I  have  already  mentioned  elsewheref  now  the  hollow  trunks  of 
the  bald  cypress  which  grows  in  Drummond  lake  (Dismal  Swamp 
of  Virginia)  are  filled  by  fruits,  acorns,  nuts,  &c,  of  trees  which 
grow  on  the  dry  land  near  its  borders.    But,  it  is  not  presuma- 
ble that  species  of  fruits  only  could  have  been  floated  and  dis- 
seminated by  the  agency  of  water  without  any  of  the  branches 
and  of  the  leaves  of  the  plants  to  which  they  belong.    And  no- 
where have  the  shales,  covering  what  is  called  the  tail  of  a  coal 
bank,  viz :  the  part  abutting  against  a  hill  of  sand  or  losing  it- 
self in  sandstone,  exposed  any  remains  of  plants  of  another  type 
than  those  belonging  to  the  true  coal  formation.    Even  where  the 
shales  of  the  coal  are  covered  with  remains  of  shells  and  of  fishes, 
and  consequently  formed  when  the  marshes  were  immersed,  all 
the  floated  remains  of  plants  which  are  found  with  those  of  ani- 
mals belong  to  the  common  species  of  the  coal.    I  believe  then 
that  the  plants  preserved  in  the  shales  of  the  coal  give  us  a  fair 
representation  of  the  general  flora  of  the  carboniferous  epoch,  as 
true  and  as  general  at  least  as  the  fossil  plants  of  the  miocene  rep- 
resent the  general  flora  of  the  tertiary  period.    And  I  suppose 
that  if  there  was  any  dry  land  around  the  marshes,  the  vege- 
tation contained  only  a  few  species  different  from  those  living  on 
the  marshes.    But  this  last  opinion  is  merely  hypothetical. 

[2b  be  continued,]  . 

*  I  consider  the  Cmylioearpa  as  the  fruits  of  Asterophyllttea  and  probably  of 
some  species  of  OaUmites. 

f  Introdoctioa  to  the  fossil  flora  of  Pennsylyania,  GeoL  Rep.  of  Pmul,  p.  847. 
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Art.  XXXIV* — Additional  obeervations  on  the  Circulation  in  the 
Eye;  by  Ogden  K  Eood,  of  Troy  University,  N.  Y. 

In  a  notice  which  appeared  in  the  September  number  of  this 
Journa],  I  described  a  subjectiye  phenomenon,  which  is  seen 
when  a  bright  sky  is  viewed  through  two  or  three  plates  of  co- 
balt glass.  Most  persons  who  are  in  the  habit  of  directing  their 
attention  to  this  class  of  phenomena,  have  even  perceived  faint 
indications  of  the  circulatory  movement  with  tne  naked  eye. 
But  in  the  experiment  with  the  cobalt  glass,  where  this  motion 
is  seen  with  aistinctness,  as  well  as  in  the  faint  indications  of 
it  obtained  with  the  unassisted  eye,  the  moving  bodies  are  not 
observed  to  be  in  compact  masses,  but  as  it  were,  sprinkled  over 
the  field  of  view.  • 

If  however  the  light  of  a  spirit-lamp  with  a  salted  wick,  be 
concentrated  on  the  eye  by  means  of  a  convex  lens,  8  inches  in 
diameter,  having  a  focal  length  of  about  3  inches,  the  bright  field 
soon  resolves  itself  into  a  mass  of  small,  round,  densely  packed 
moving  bodies,  which  appear  light  on  a  dark  ground. 

This  is  seen  with  varying  degrees  of  readiness  by  different 
persons:  some  perceiving  it  in  a  few  seconds,  others  requiring  a 
protracted  gaze  of  several  minutes. 

The  moving  bodies  at  first  appear  very  closely  packed  together 
like  fine  mosaic-work,  but  as  the  view  grows  more  distinct,  their 
path  can  be  traced,  and  the  conviction  is  forced  on  the  mind  of 
the  observer,  that  they  are  moving  at  slow  uniform  rates,,  through 
narrow  channels;  the  whole  reminding  one  strongly  of  the  cir- 
culation seen  in  the  web  of  a  frog's  foot,  by  a  microscope  slightly 
out  of  focus. 

The  interposition  of  plates  of  yellow  glass  rather  adds  to  the 
distinctness  of  this  appearance. 

The  indistinct  vision  attendant  on  faintness  or  on  m^re  eye- 
weariness,  is,  I  suspect,  in  many  cases,  mediately  caused  by  .the 
appearance  of  this  circulation:  for  example,  some  weeks  ago,  I 
tried  the  experiment  of  binding  up  the  right  eye,  and  using  only 
the  lefb,  for  two  days.  After  reading  with  left  eye  for  half  an 
hour,  the  page  grew  indistinct,,  the  letters  apparently  dissolved 
and  this  dense  circulation,  which  I  had  previously  observed,  set 
in,  and  continued  to  be  visible  for  some  minutes.  It  rea})pcared 
a  number  of  times  during  that,  and  the  following  day. 

Subjoined  is  an  extract  of  a  letter  from  Prof.  Wm.  B.  Rogers. 

"Your  experiment  with  the  blue  glass  appears  to  render  much 
more  distinctly  visible  a  phenomenon  which  I  have  often  observed 
and  which  has  been  noticed  by  others.  After  a  continued  effort 
of  vision  in  experiments  on  binocular  combination  or  in  the  use 
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of  the  microscope  as  well  as  after  active  exercise,  or  any  ot&er 
stimulus  to  the  circulation,  I  am  able  to  reproduce  it  easily  and 
with  great  clearness. 

**  When  in  these  conditions  I  look  intently  with  the  naked  eye 
upon  a  bright  sur&ce  as  that  of  a  white  cloud  or  a  sheet  of  letter 
paper  in  the  sunlight,  the  first  appearance  joresented  is  that  of 
numerous  bright  points  darting  around  in  various  broken  coives, 
coming  in  view  and  disappeanng  fitfully,  but  in  such  positions  as 
to  indicate  the  recurrence  of  the  same  motions,  or  the  passage  of 
successive  particles  in  certain  prescribed  and  permanent  chan- 
nels. 

''  As  the  eyes  continue  to  be  fixed  on  the  sur&ce,  a  shade  oomes 
over  it,  and  on  the  dark  ground  I  see  innumerable  streams  of 
particles,  moving  in  infinitely  various  loops  and  other  curves^ 
which,  by  a  little  attention,  are  observed  to  maintain  a  constant 
pattern,  strikingly  analogous  to  the  capillary  circulation  as  seen 
m  the  microscope.  These  streams  of  particles  are  of  a  tawny 
yellow  tint  well  contrasted  with  the  dark  brownish  surface  in 
which  they  appear. 

'*  Under  the  most  favorable  conditions  of  the  organ  I  can  usaally 
obtain  the  effect  with  both  eyes  open,  but  it  is  more  certain  an^ 
&r  more  distinct  with  a  single  eye,  the  other  being  closed.  I 
should  add  that  the  appearance  rarely  lasts  more  than  one  or 
two  seconds  at  a  time,  being  obliteratecL  by  the  recurrence  of  the 
white  illumination  and  after  a  short  interval  returning,  though 
usually  with  less  distinctness  than  when  first  seen. 

''In  looking  through  a  tube  of  black  paper  at  a  white  sur&oe 
until  the  eye  has  become  fittigued,  and  we  should  perhaps  add 
greatly  excUed,  I  have  oft;en  noticed  the  same  phenomenon  and  I 
believe  I  could  at  any  time  bring  into  view  tne  yellowish  mass 
of  the  circulation  by  continuing  the  experiment  for  a  minute  or 
two.  With  the  lens  of  my  pocket  microscope  held  at  about  the 
focal  distance  I  scarcely  ever  fiiil  to  obtain  this  effect  in  a  few 
seconds. 

''  Your  experiment  with  the  blue  fflass  is  very  interesting  and 
succeeds  witn  me  perfectly-  It  will  be  a  great  gain  if  with 
comparatively  little  discomiort  and  without  risk  we  shall  be  able 
to  scrutinize  steadily  this  intraocular  phenomenon." 
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Art.   XXXV. — Some  experiments  and  inferences  in  regard  to 
Binocular  Vision ;  by  Pro£  WiLiAM  B.  EoGEKS. 

In  the  theory  of  binocular  vision  which  has  been  so  ably  ex- 
pounded by  Sir  David  Brewster,  Briicke,  and  others,  it  is  con- 
tended that  no  part  of  an  object  is  seen  single  and  distinctly,  but 
that  to  which  the  optic  axes  are  for  the  moment  directed,  and 
that  "the  unity  of  the  perception  is  obtained  by  the  rapid  survey 
which  the  eyes  take  or  every  part  of  the  object"  According  to 
this  view  our  perception  of  an  object  in  its  solidity  and  relief, 
instead  of  being  the  simple  and  direct  result  of  the  pictures 
formed  at  any  one  moment  in  the  two  eyes,  is  acquired  by  a 
cumulative  process,  in  which  the  optic  axes  are  successively  con- 
verged upon  every  point  of  the  object  within  view. 

In  an  experimental  discussion  of  some  points  in  binocular 
vision  published  in  the  Am.  Journ.  of  Science  several  years  ago,^ 
I  was  led  to  conclude  that  the  phenomena  of  the  stereoscopic 
resultant  do  not  necessarily  or  even  usually  conform  to  these 
conditions,  and  that ''  the  perception  of  a.  perspective  resultant 
line  or  of  a  physical  line  in  the  same  attitude  does  not  require 
the  successive  convergence  of  the  axes  to  every  poinU^^  The 
grounds  of  this  conclusion  were, — first  that  the  perspectiveness  of 
the  resultant  although  pot  perceived  when  the  axes  are  steadily 
.  maintained  at  any  one  convergence,  appears  as  soon  as  they  are 
allowed  sufficient  freedom  of  motion  to  units  a  few  contiguous 
points  of  the  component  lines,  and  that  it  then  effects  the  whole 
extent  of  the  resultant;  and — second  that  the  resultant  presents 
a  perspective  attitude  even  when  the  component  lines,  instead  of 
being  united  into  one,  are  brought  together  so  as  to  intersect  at 
a  small  angle,  eac/i  of  the  intersecting  lines  in  this  case  appearing  in 
relief. 

^tisfied  from  these  considerations  that  the  perceived  single- 
ness  and  relief  of  the  resultant  are  to  be  ascribed  rather  to  a 
process  of  suggestion  then  to  the  exhaustive  binocular  survey 
which  has  been  supposed  necessary,  I  was  led  to  the  opinion 
that^  while  some  change  of  direction  and  convergence  of  the 
axes  is  needed  for  the  ^ect,  the  successive  view  of  a  few  contig- 
uous points  is  all  that  is  required  to  bring  the  suggestive  action 
into  play  and  to  give  rise  to  the  full  perception  of  the  position 
and  relief  of  the  resultant. 

In  this  view  while  rejecting  the  theory  of  successive  vision  in 
the  form  in  which  it  has  been  propounded,  I  still  considered 
some  degree  of  motion  of  the  axes  as  one  of  the  steps  by  which 
we  obtain  the  perception  of  the  binocular  resultant. 

The  following  experiments,  intended  still  further  to  test  the 
theory  of  the  successive  combination  of  corresponding  point! 

«  This  Journal,  [2],  zz,  86, 204, 818,  and  za*  80, 178, 489. 
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in  binocular  vision,  are  believed  to  be  in  part  new,  and  are  in  part 
modified  repetitions  of  experiments  already  described  by  Profe. 
Wheatstone  and  Dove.  They  oflFer  what  seems  to  be  decisive 
proof  that  such  a  successive  combination  of  pictures  point  by 
point,  however  it  may  enter  in  many  eases  into  the  complex  pro- 
cess of  vision,  cannot  be  regarded  as  an  essential  condition  to  the 
singleness  and  perspectivfiness  of  t/ie  binocular  perception, 

1.  Let  a  brilliant  line,  held  in  a  perspective  position  at  a  con- 
venient distance  midway  between  the  eyes,  be  regarded  intently 
for  a  few  seconds  so  as  to  produce  a  lasting  impression  on  the 
retinae.  On  turning  the  eyes  towards  a  blank  wall  or  screen 
the  subjective  impression  will  be  seen  projected  against  it  and 
having  the  same  perspective  altitude  as  the  original  line.  If 
then  one  eye  be  closed  the  line  will  appear  to  subside  into  the 
surface  of  the  screen  taking  an  inclined  position  corresponding  to 
the  optical  projection  of  the  original  line  as  seen  by  the  unclosed 
eye  and  therefore  corresponding  to  the  image  formed  in  that  eye. 
By  opening  and  closing  the  eyes  alternately,  and  finally  directing 
both  to  the  screen  we  are  able  to  see  the  two  oblique  lines  cor* 
responding  to  these  projections  and  their  binocular  resultant 
/Corresponding  to  the  original  object. 

2.  Let  two  slightly  inclined  luminous  lines  formed  by  narrow 
slits  in  a  strip  of  black  card^board  be  combined  into  a  perspective 
resultant  either  with  or  without  a  stereoscope.  Loosing  at  this 
for  a  few  seconds  so  as  to  induce  the  reverse  ocular  spectrum, 
and  then  directing  the  eyes  towards  the  opposite  wail  of  the 
apartment,  a  single  spectrum  will  be  observed  having  the  attitude 
and  relief  of  the  original  binocular  resultant 

As  a  strong  illumination  of  the  lines  is  necessary  to  bring  cat 
the  most  striking  effect,  the  card-board  should  be  held  between 
the  eyes  and  some  brilliantly  white  surface,  as  the  globe  of  a 
solar  lamp  or  a  strongl  v  illuminated  cloud,  care  being  taken  to 
prevent  the  entrance  of  extraneous  light. 

8.  Losing  the  same  arrangement,  let  the  luminous  lines  be 
regarded  in  succession  each  by  the  corresponding  eye,  -the  other 
eye  being  shaded  so  that  no  direct  binocular  combination  can  be 
formed.  On  looking  toward  the  wall  it  will  be  seen  that  the  two 
subjective  images  unite  to  form  a  single  spectral  line  having  the  same 
relief  as  if  the  lines  had  been  directly  combined  with  or  without  the 
stereoscope. 

While  the  perspective  image  continues  distinctly  visible,  let 
either  eye  be  closed  tne  other  being  still  directed  towards  the 
wall.  The  image  will  instantly  lose  its  relief  and  take  its  posi- 
tion on  the  plane  of  the  wall  as  an  inclined  line  corresponding 
to  the  subjective  image  in  the  eye  which  has  remained  open. 
When  the  subjective  impressions  have  been  sufficiently  strong,  it 
is  easy  to  alternate  these  effects  by  projecting  first  the  picture 
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proper  to  the  right  eye  and  then  that  of  the  left  on  the  plane  of 
the  wall,  with  their  respective  contrary  inclinations.  On  then 
looking  with  both  eyes  we  see  the  resultant  image  instantly  start 
forth  in  its  perspective  altitude. 

It  is  hardly  necessary  to  say  that  in  order  to  obtain  these 
effects  satisfactorily  even  with  lines  very  strongly  illuminated, 
the  observer  should  have  some  practice  in  experiments  on  sub- 
jective vision.  In  these  circumstances^  however,  1  have  found  the 
results  to  be  perfectly  certain  and  uniform. 

The  conditions  of  the  experiments  are  obviously  such  as  to 
exclude  all  opportuniiy  of  a  shifting  of  the  image  on  the  retina. 
Such  a  shifting  however  is  essential  to  that  successive  combina- 
tion of  pairs  of  points  in  the  two  images  which  on  the  theory  of 
Brewster  is  required  for  the  production  of  the  single  pers{)ective 
resultant.  Hence  according  to  this  theory  the  resultant  spectrum 
in  these  experiments,  instead  of  being  a  single  line  in  a  perspec- 
tive position,  ought  to  present  the  form  of  two  lines  inclined  or 
crossing,  situated  in  the  plane  of  the  wall  without  projection  or 
relief. 

In  reference  to  the  first  two  experiments  it  might  perhaps  be 
maintained  that  as  the  perspectiveness  of  the  original  line  or 
resultant  on  which  the  eyes  were  converged  formed  part  of  the 
direct  perception  in  the  first  stage  of  the  experiment,  it  would 
be  likely  through  association  to  be  included  also  in  the  spectral 
or  subjective  perception.  But  this  consideration,  which  at  best 
does  not  impress  me  as  of  much  weighty  is  entirelv  inapplicable 
to  the  conditions  of  the  last  experiment,  where  the  eyes  are  in 
the  first  place  impressed  in  succession  with  their  respective  ima- 
ges, and  where  yet  when  they  are  together  directed  to  the  wall, 
the  perspective  single  resultant  at  once  springs  into  view. 

4.  Without  resorting  to  these  troublesome  efforts  of  subjective 
vision  the  following  is  a  simple  proof  that  pictures  stxcessively 
impressed  on  the  respective  eyes  are  sufficient  for  the  stereoscopic 
effect.  Let  a  screen  be  made  to  vibrate  or  revolve  somewhat 
rapidly  between  the  eyes  and  the  twin  pictures  of  a  stereoscope, 
so  as  alternately  to  expose  and  cover  each,  completely  excluding 
the  simultaneous  vision  of  tlte  iux>.  The  stereoscopic  relief  will  be 
as  apparent  in  these  conditions  as  when  the  moving  screen  is 
withdrawn. 

Here  there  is  no  opportunity  for  the  combination  of  pairs  of 
corresponding  points  in  the  two  diagrams  by  the  simultaneous 
convergence  of  the  optic  axes  through  them,  but  at  each  moment 
the  actual  picture  in  the  one  eye,  and  the  retained  impression  in 
the  other,  form  the  elements  of  the  perspective  resultant  which 
we  perceive. 

6.  The  ingenious  experiments  described  by  Prof.  Dove  many 
years  ago  in  which  the  stereoscopic  effect  was  obtained  by  the 
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momentarj  illumination  of  the  electric  flash,  famish  a  forther 
and  most  powerful  argument  against  the  theory  of  suooessive 
binocular  combination  here  referred  to. 

In  repeating  these  I  have  found  great  advantage  in  using  one 
of  Ritchie's  improved  Buhmkorff  coils  having  a  coated  jar 
included  in  the  outer  circuit,  the  intensely  brilliant  spark  of 
which  can  be  made  to  throw  its  light  upon  the  object  viewed  in 
any  direction  or  at  any  interval  that  may  be  desired. 

When  a  twin-diagram  of  any  simple  geometrical  solid  was 
placed  in  the  stereoscope  and  viewed  by  this  oiomentary  light  it 
was  found  to  exhibit  the  perspective  resultant  in  most  cases  with 
a  single  spark,  and  it  never  failed  to  present  it  in  perfection  with 
a  succession  of  sparks  even  when  they  followed  each  other 
slowly. 

A  large  circular  disc  of  brass,  marked  with  the  usual  concen- 
tric stride,  was  placed  in  a  position  to  catch  the  illumination  and 
produce  the  peculiar  intersecting  lines  of  reflected  light.  At 
each  spark  the  bright  resultant  line  due  to  the  binocular  union 
of  these  intersecting  lines  was  seen  penetrating  the  disc  and 
extending  in  a  steep  angle  beyond  and  in  front  of  it. 

As,  accordiuG^  to  Wheatstone,  the  duration  of  an  electric  spark 
is  less  than  one-millionth  of  a  second,  it  can  hardly  be  supposed 
that  in  either  of  these  experiments  the  eyes  have  time  to  make 
the  successive  changes  of  direction  required,  by  the  theory,  for 
the  singleness  and  relief  of  the  observed  resultant  Not  less  at 
variance  with  this  theory  is  the  familiar  £Eust  that  the  illumination 
of  a  single  flash  of  lightning  is  sufficient  to  give  us  a  clear  per- 
ception of  the  forms  and  positions  of  objects  to  which  the  eyes 
are  for  the  moment  directed.  So  the  lon^  straight  spark  of  one 
of  Teissier's  narrow  vacuum  tubes,  glowing  for  an  instant  in  a 
dark  room,  impresses  a  precise  perception  of  the  altitude  and 
place  of  the  tuoe  and  its  mcludect  line  of  light^  and  evoi  their 
regular  path  of  the  long  spark  through  the  air  produces  a  dis* 
tinct  perception  single  and  faithful  to  its  devious  directions. 

We  may  therefore  conclude— ^r*^  that  the  perception  of  au 
object  in  its  proper  relief,  or  that  of  the  per^)ective  resultant 
tiirough  binocular  combination  in  a  stereoscope,  or  otherwise,  may 
and  most  usually  does  arise,  by  direct  suggestion  from  the  two  pio> 
tures  impressed,  without  requiring  the  successive  combination  of 
corresponding  points; — andsecoTvi,  that  for  the  singleness  of  the 
resultant  perception,  it  is  not  necessary  that  the  images  should 
&11  on  what  are  called  corresponding  parts  of  the  two  retinas. 

The  condition  of  single  vision  in  such  cases  seems  to  be  simply 
this,  that  the  pictures  in  the  two  eyes  shall  be  such  and  so  placed 
as  to  be  identical  with  the  pictures  which  the  real  object  would 
make  at  a  given  distance  and  in  a  given  altitude  bef<»e  tiie  eyes. 
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XXXYL— Geographical  Notices.    No.  XIV. 

Pbof.  Guyot's  Measurembnts  of  the  Alleghany  Sys- 
tem.— It  is  well  known  to  the  lacientific  men  of  this  oonntry  that 
Professor  Arnold  Guyot  of  Princeton,  New  Jersey,  has  devoted  a 
portion  of  his  summer  vacations  for  ten  years  past  to  the  study 
of  the  different  portions  of  the  great  Alleghany  svstem  which 
&ceB  the  Atlantic  coast  from  Canada  to  Georgia,  ^veral  years 
ago  he  measured  the  highest  peaks  of  the  Adirondack,  Green 
and  White  mountains,  in  the  northern  part  of  the  chain,  and 
more  recently  he  has  been  at  work  on  tne  southern  portion  of 
the  system  which  is  found  to  possess  the  most  elevated  peaks 
of  the  whole  Appalachian  chain.  His  determination  of  some 
of  the  highest  peaks  of  the  Black  mountains  of  North  Carolina 
was  published  m  this  Journal,  for  September,  1867. 

By  a  private  letter  from  Professor  Ghiyot  we  learn  that  during 
last  summer  (1860)  he  has  devoted  two  full  months  to  further 
measurements  in  the  south,  in  company  with  Messrs.  Sandoz  and 
Grand  Pierre.  The  weather  has  been  propitious  and  he  has  ac- 
complished much  work,  having  measured  between  one  hundred 
and  fifty  and  two  hundredpoints  in  addition  to  those  which  were 
previously  determined.  Me  has  extended  his  investigations  as 
far  as  Georgia,  and  has  seen  the  extremity  of  the  Blue  Bidse 
and  the  Unaka.  It  may  now  be  affirmed  with  safety  that  the 
southern  portion  of  the  Alleghanies  is  better  known  so  far  as 
pertains  to  its  hypsometry,  than  any  other  portion  of  the  system. 
There  is  reason  to  hope  that  at  an  early  day  Professor  Guyot 
will  lay  before  the  readers  of  this  Journal,  in  detail,  the  results 
of  hi^  important  and  prolonged  investigations ;  meanwhile  the 
reader  wiU  be  interested  in  the  following  partial  summary  of  his 
observations  in  North  Carolina. 

These  measurements  sufficiently  indicate  the  grand  traits  of 
structure  of  that  loftiest  portion  of  the  Appalachian  system.  It 
may  be  seen  that  the  Boan  and  Grand  Father  mountams  are  the 
two  great  pillars  on  both  sides  of  the  Northgate  to  the  high 
mountain  region  of  Nprth  Carolina^  which  extend  between  the 
two  chains  of  the  Blue  Bidge  on  the  east  and  the  Iron  and  Smoky 
and  Unaka  mountains  on  the  west  That  gate  is  almost  closed 
by  the  Big  Yellow  mountain.  The  group  of  the  Black  Mountain 
rises  nearly  isolated  on  one  side  in  Uie  interval  between  the  two 
chains  touching  by  a  comer  the  high  Pinnacle  of  the  Blue  Bidge, 
and  overtowenng  all  the  neighboring  chains  by  a  thousand  feet. 
In  the  large  and  comparatively  deep  basin  of  the  French  Broad 
Valley,  the  Blue  Bidge  is  considerably  depressed,  while  the  west- 
em  chain  preserves  its  increasing  height  Beyond  the  French 
Broad  rises  the  most  massive  cluster  of  highlands,  and  of  moun- 
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tain  chains.  Here  the  chain  of  the  Great  Smoky  mouDtains 
which  extends  from  the  deep  cut  of  the  French  Broad  at  Paint 
Rock,  to  that,  not  less  remarkable,  of  the  Little  Tennessee,  is  the 
master  chain  of  that  region  and  of  the  whole  Alleghany  system. 
Though  its  highest  summits  are  a  few  feet  below  the  highest 
peaks  of  the  Black  Mountain;  it  presents  on  that  extent  of  65 
miles  a  continuous  series  of  high  peaks,  and  an  average  elevation 
not  to  be  found  in  any  other  district,  and  which  give  to  it  a  greater 
importance  in  the  geographical  structure  of  that  vast  system  of 
mountains.  The  gaps  or  depressions  never  fall  below  5000  feet 
except  towards  the  southwest  aud  beyond  Forney  Bidge,  and 
the  number  of  peaks,  the  altitude  of  which  exceeds  6000  feet^ 
is  indeed  very  large.  On  the  opposite  side,  to  the  southeast,  the 
Blue  Bidge  also  rises  again  to  a  considerable  height^  in  the 
stately  mountains  of  the  Great  Hogback  and  Whiteside,  which 
nearly  reach  5000  feet,  and  keeps  on  in  a  series  of. peaks  scarcely 
less  elevated  far  beyond  the  boundary  of  Greorgia. 

Moreover  the  interior,  between  the  SmoW  mountains  and  the 
Blue  Bidge,  is  filled  with  chains  which  of^r  peaks  higher  still 
than  the  latter.  The  compact  and  intricated  cluster  of  high 
mountains,  which  form  the  almost  unknown  wilderness  covering 
the  southern  portion  of  Haywood  and  Jackson  counties,  is  re- 
markable by  its  massiveness  and  the  number  of  lofty  peaks 
which  are  crowded  within  a  comparatively  narrow  space.  The 
Gold  mountain  chain,  which  constitutes  one  of  its  main  axes» 
shows  a  long  series  of  broad  tops,  nearly  all  of  which  exceed 
6000  feet.  Near  the  south  end,  but  west  of  it,  not  far  from  the 
head  waters  of  the  French  Broad,  the  Pigeon  and  the  Tuckasee- 
gee  waters,  Mount  Hardy  raises  its  dark  and  broad  head  to  the 
height  of  6138.  Still  further,  to  the  northwest,  the  group  cul- 
minates in  the  Bichland  Balsam,  6426  feet,  which  divides  the 
waters  of  the  two  main  branches  of  Pigeon  river  and  of  the 
Caney  fork  of  the  Tuckaseegee.  Amos  Plott's  Balsam,  in  the 
midst  of  the  great  Balsam  chain,  which  runs  in  a  parallel  direc- 
tion between  the  two  main  chains,  measures  6278  feet.  Consid- 
ering therefore  these  great  features  of  physical  structure  and  the 
considerable  elevation  of  the  valleys  which  form  the  base  of 
these  high  chains,  we  may  say  that  this  vast  cluster  of  high- 
lands between  the  French  Broad  and  the  Tuckaseegee  rivers,  is 
the  culminating  region  of  the  great  Appalachian  system. 

New  Map  of  the  Alleghany  System,  by  Mr.  E.  Sa>- 
Doz. — The  measurements  of  Professor  Guyot,  just  referred  to, 
furnish  important  data  for  the  correction  as  well  as  the  comple- 
tion of  all  existing  maps  of  the  regions  which  he  has  examined. 
These  data,  with  the  exception  of  those  collected  in  the  past 
summer,  have  been  employed  by  Mr.  Ernest  Sandoz,  a  nephew 
of  Prof.  Guyot,  and  an  accomplished  draftsman,  in  the  construc- 
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tion  of  a  new  map  of  the  entire  AUegfaan  j  chain^  which  has 
been  published  in  the  Jal  j  number  of  Petermann's  Mitiheilungen. 
Mr.  oandoz  had  accompanied  Mr.  Ghijot  on  many  of  his  moun- 
tain expeditions  and  took  the  results  with  him  to  Gotha,  where 
the  chart  was  drawn  and  enffraved  under  the  direction  of  Dr.  Pe- 
termann.  To  the  editor  of  that  excellent  repository  of  geograph- 
ical science,  we  are  indebted  for  an  early  and  proof  impression  of 
this  map.  As  it  is  by  far  the  most  satisfactory  chart  of  the  Eastern 
portion  of  the  United  States  in  existence, — a  request  has  been 
sent  to  Dr.  Petermann  to  permit  its  republication  in  connection 
with  this  Journal,  and  there  is  reason  to  hope  that  at  no  distant 
day  it  may  be  laid  before  our  readers,  with  a  paper  illustrative 
and  explanatory  of  it,  from  the  pen  of  Professor  Quyot.  The 
new  edition  when  issued  will  contain  some  emendations  derived 
firom  the  more  recent  surveys  to  which  allusion  has  been  made. 

The  scale  of  the  map  is  1 : 6,000,000.  Two  detailed  subordi- 
nate maps  are  printed  on  the  same  sheet  with  it,  having  a  scale 
of  1 :  600,000,  one  of  which  gives  the  White  Mts.  of  New 
Hampshire,  the  other  the  Black  Mts.  of  North  Carolina,  both 
accoitiing  to  Mr.  Guyot's  measurements. 

Nabrative  op  a  Voyagb  to  Spitzberoen  in  the  tear 
1613. — ^In  the  Transactions  of  the  American  Antiquarian  Socie* 
ty,  vol.  iv.  iust  published,  S.  P.  Haven,  Esq.,  the  Society's  Libra- 
nan,  has  edfited  with  an  introduction  and  notes,  a  Narrative  of  a 
Voyage  to  Spitzbergen  made  in  the  year  1618  at  the  charge  of 
the  English  "  Muscovey  Company."  Although  this  voyage  is 
one  of  the  series  embraced  in  the  celebrated  collection  of  Pur- 
chas,  commonly  known  as  "  His  Pilgrimes, "  vet  this  account, 
which  has  been  lyins  amoug  the  Manuscripts  of  the  Antiquarian 
Society,  has  never  before  been  printed.  There  is  reason  for 
believing,  says  Mr.  Haven,  that  the  Journal  now  first  printed 
was  from  the  pen  of  Robert  Fotherby,  whose  name  botn  as  an 
author  and  as  a  skQlful  navigator  is  connected  with  two  succeed- 
ing voyages. 

"The  expedition  of  1618,"  he  continues,  "was  fitted  out  with 
unusual  care,  and  intrusted  to  the  charge  of  some  of  the  ablest 
men  in  the  service.  Besides  the  chief  Captain,  Benjamin  Joseph, 
William  Baffin  and  the  author  of  our  narrative,  it  was  accompa- 
nied by  Thos.  Edge,  who  had  already  twice  sailed  to  Spitzbergen. 
Purchas  was  indebted  to  Edge  for  the  map  of  the  coast  inserted 
in  his  work,  and  also  for  a  summary  of  Northern  Discoveries 
which  appears  in  the  same  volume.  Baffin  was  attached  to  the 
ship  of  the  commander  of  the  fleet;  and  from  that  circumstance, 
apart  from  his  personal  reputation  and  the  value  of  his  scientific 
ODservations,  his  journal  would  naturally  be  the  one  selected  for 
publication.    The  author  of  our  account  was  in  another  vessel 
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often  separated  from  the  rest.  He  thus  experienced  a  different 
series  or  incidents  or  observed  the  same  fix>m  a  different  point  of 
view." 

At  this  pneriod  when  Arctic  explorations  are  attracting  so 
much  attention,  the  printing  of  this  earlj  record  is  peculiarlj 
acceptable.  The  introduction  and  notes,  with  which  the  paper 
has  oeen  enriched  bj  the  pen  of  its  learned  editor,  illustrate 
many  interesting  pomts  pertaining  to  polar  discoveries.  The 
cuts  which  accompan  J  this  edition  are  fac-similes  (except  in  their 
size  which  is  half  that  of  the  originals)  from  some  rude  drawings 
which  are  attached  to  the  Manuscript 

De.  Engelmann's  Measubbment  op  the  Elevation  of  St. 
Louis,  above  the  Gulp  op  Mexico. — ^In  the  Transactions  of 
the  Academy  of  Science  in  St  Louis,  vol.  i.  No.  4,  1860,  there 
is  an  article  by  Dr.  Geo.  Engelmann  on  the  elevation  of  St  Louis 
above  the  Gulf  of  Mexico,  from  which  the  following  statements 
are  derived, 

"  A  knowledge  of  the  exact  altitude  of  St  Louis  is  important 
as  an  element  in  the  physical  geography  of  North  Amenca,  not 
only  for  the  reason  that  this  city  stands,  so  to  say,  in  the  centre 
of  the  great  Mississippi  Valley  and  not  far  from  the  confluence 
of  the  four  great  rivers,  the  Mississippi,  the  Missouri,  the  Illi- 
nois and  the  Ohio,  but,  also,  because  most  of  the  hjrpsometrical 
measurements  throughout  the  northern  and  western  regions  of 
this  valley  and  into  New  Mexico  and  Utah,  made  by  the  differ- 
ent explorers  during  the  last  twenty  years  and  more,  by  Nicol- 
let, Fremont,  Owen,  Wislizenus,  Emory,  Stansbury,  and  several 
of  the  Pacific  Sailroad  exploring  expeditions,  took  the  altitude 
of  St  Louis  as  their  starting  pomt,  and  were  based  to  a  great 
extent  on  the  barometrical  observations  of  those  explorers  com* 
pared  with  mine. 

"  Mr.  J.  N.  Nicollet  was  the  first  who  ascertained  the  elevation 
of  St  Louis  as  well  as  a  great  many  points  on  the  Mississippi 
and  Missouri  rivers,  as  he  was  the  first  to  give  us  a  physical 
geography  of  the  Mississippi  Yalley,  based  on  careful  instru- 
mental observation.  He  laid  down  an  abstract  of  his  labors  in 
his  Beport  on  the  Hydrographical  Basin  of  the  Upper  Missis- 
sippi, m  1841,  published  by  order  of  the  U.  S.  Senate,  after* his 
death,  in  1843.  On  pages  93-101  he  gives  a  detailed  account 
of  the  methods  employed  to  obtain  the  desired  results,  and  on 
pp.  122-125  is  contained  a  most  valuable  table  of  geographical 
positions,  distances,  and  altitudes." 

In  this  table,  the  altitude  of  St  Louis  is  stated  to  be  382  feet 
from  which  two  feet  must  be  deducted  to  reduce  it  to  low  water- 
mark. 

Dr.  A.  Wislizenus  next  calculated  the  elevation  of  St  Louis. 
His  results  are  published  in  his  Beport  on  a  Tour  to  Northern 
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Mexico,  printed  by  the  U.  S.  Senate  in  1848.  They  place  the 
altitude  of  the  present  low  water-mark  at  889  feet  6  inches. 

Dr.  Engelmann's  recent  calculations  and  measurements  give 
the  height  of  the  low  water-mark  at  St.  Louis  at  874  feet  4 
inches,  a  few  feet  lower  than  either  of  his  predecessors  had  esti- 
mated it. 

The  following  table  shows  their  comparative  results  for  three 
different  points  measured. 

Snffht  of  8L  LautM  abov0  the  Chdf,  in  EnglUhfui, 

Nicollet.  Witlls«oiu.       EngAlmaan. 

Engelmann's  Barometric  Station,  486-5        496-0        480*9 
City  Directrix,  410-5        420-0        404-9 

Low  water-mark,  880-  889-5        8744 

"  Intimately  connected  with  the  altitude  of  St.  Louis  and  other 
points  along  our  river  is  the  (question  of  the  fall  of  the  river  and 
the  velocity  of  its  current.  Nicollet's  tables,  mentioned  above, 
give  us  the  only  data  at  present  available  for  an  approximative 
estimation  of  tne  fall  of  the  Mississippi  in  its  different  sections. 
The  following  little  table,  calculated  from  these  data,  explains 
itself: 


Month  of  S.  Peter's  River  to 

Prairie  do  Chien, 

Rock  Island, 

Month  of  Desmoines, 

St  Louis, 

Mouth  of  Ohio, 

Mouth  of  White  River,  . 

Natdiez, 

New  Orleaos, 

Mouths  of  Mississippi, 

Or  in  the  great  natural  sections  of  its  course : 

Mouth  of  St  Peter's  River  to 

Prairie  du  Ohien, 

Mouth  of  Deemoines, 

New  Orleans, 

Mouths  of  Missisfdppi, 

Total  average  fall  of  the  Mississippi  from 
month  of  St  Peter's  River  to  the  Gulf,. . 


DiiUne«f  in 
nilet. 


From 
point  to 


260 
210 
128 
204 
174 
462 
848 
802 
104 


260 

888 

1490 

104 


Toul 
from  St 
Petor*!. 


260 

470 

698 

802 

976 

1488 

1786 

2088 

2192 


260 

698 

2088 

2192 


Fall  in  ftot. 


From 

point  ti 

point. 


102 

114 

84 

62 

68 

122 

116 

76 

10 


102 

198 

484 

10 


TouI 
rona  St 
Pator'i. 


102 
216 
800 
862 
420 
642 
658 
734 
744 


102 
800 
784 
744 


0-89 
0-64 
065 
0-80 
0-88 
0-26 
088 
0-25 
009 


0-89 
0*69 
0*29 
0-09 


0-84 


"  The  Mississippi  River  has  therefore  an  average  fall  of  about 
4  inches  per  mile ;  between  St.  Peter's  and  the  Eapids,  a  little 
more ;  from  the  lower  end  of  the  Rapids  to  New  Orleans,  a  little 
less;  in  the  region  of  the  Rapids,  about  7  inches;  and  from 
New  Orleans  to  the  mouth,  about  1  inch  per  mile.  A  further 
analysis  of  the  tables  shows  the  &11  on  both  rapids  to  be  21 
inches  to  the  mile." 
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Dr.  Engelmann  then  gives  the  foUowiog  data,  based,  as  he 
eajs,  on  his  own  ''rather  loose  observations"  respecting  the  Te- 
iocity  of  the  Mississippi.  As  he  remarks  on  "the  absence  of 
all  other  information  "  on  this  point  it  seems  proper  for  na  to  je- 
fer  to  Marr's  Heport  of  Observations  at  Memphis  in  1819,  and 
to  Dr.  Ellet's  work,  to  the  measurements  of  Kiddell,  Forehey, 
and  Dickenson  reported  to  the  American  Association,  and  to  an 
iurticle  by  Lyell  in  liiis  Journal,  [2],  iii,  pp.  36  and  118. 


Date  of  Obscnnttioo. 

Height  or  Urcr 

Cumt 

OmbO. 

tbove  low  wMor. 

porl 

bow. 

ia 

1845. 

Feb.  20, 

5  feet, 

S-00  miles, 

20  minutes. 

i( 

"    28, 

10    " 

8-50 

17        " 

1844. 

Mar.   5, 

15    " 

4-00 

15        " 

(( 

Ap.   26, 

20    " 

5-00 

12 

1839. 

May  27, 

21    " 

509 

Hi      " 

1837. 

July  10, 

27    " 

5-55 

lOi      " 

1844. 

May  19, 

27    " 

5-68 

lOi      « 

(( 

Jun.  22, 

35    " 

6-25 

H     " 

Kiepebt's  Neueb  Hand  Atlas,  (Berlin,  Eeimer :  N.Y.,  West- 
«rmann,  1860.) — This  admirable  work  which  has  been  for  some 
years  in  progress  is  at  last  complete,  presenting  a  collection  of 
forty  maps  of  diflferent  portions  of  the  world.  They  are  drawn 
with  great  beauty  and  skill  and  the  whole  work  is  at  once  at- 
tractive, convenient  and  trustworthv, — ^as  might  indeed  be  ex- 
pected &om  the  reputation  which  the  author  enjovs  as  a  carto- 
grapher. Our  limits  do  not  admit  of  an  extended  criticism  on 
the  several  maps,  but  we  append  a  list  for  the  informalion  of 
i;hose  who  may  wish  to  purchase  a  complete  general  Atlas  for 
^very  day  use. 

coirrsNTs. 


1.  The  world  on  Mercator'c  pro- 
jection. 

2.  Eastern  Hemisphere. 
8.  Western  Hemisphere. 

4.  Europe. 

5.  Germany. 

6.  Southwestern  Germany. 

7.  Western  Germany. 

8.  Northwestern  Germany. 

9.  Central  Germany. 

10.  Brandenburg,  Schlesien,  Posen. 

11.  Pommerania  and  PrusBia. 

12.  Austria. 
18.  Galicia,  Hungary,  See. 

14.  Bohemia,  M^en,  Austria. 

15.  Eastern  Alps. 


16.  Switzerland 

l*;.  Italy. 

16.  Spain  and  Portugal. 

19.  France. 

20.  Netherlands  and  Belginm. 

21.  British  Isles. 

22.  Denmark  and  South  8w«d«ii. 
28.  Scandinavia. 

24.  Russia. 

25.  Turkey  and  Greece. 

26.  Asia. 

27.  Asia  Minor  and  Syria. 

28.  Western  Asia. 

29.  Hindostan. 

80.  Eastern  Asia. 

81.  Australia. 
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83.  Australia  and  New  Zealand. 

87.  Eastern  North  America. 

ZB.  Africa. 

88.  Western  North  America. 

84.  The  Nile  Lands. 

89.  Central  America  and  West 

85.  Northwestern  Africa. 

Indies. 

86.  North  America. 

40.  South  America. 

Exploration  of  Western  British  America. — In  the  last 
number  of  this  Journal  a  condensed  account  was  given  of  the 
expeditions  sent  out  by  the  Canadian  Government  for  the  explo- 
ration of  the  Bed  river  and  Saskatchewan  districta  Since  then, 
we  have  received  several  important  Canadian  documents,  re- 
ferred to  in  that  article.  As  tnej  possess  a  permanent  value  we 
subjoin  a  notice  of  their  contents. 

1.  Report  from  the  Select  Committee  on  the  Hudson's  Bay  Company, 
together  with  the  proceedings  of  the  Committee,  minutes  of  evidenoe, 
appendix  and  indez«  Ordered  by  the  House  of  Commons  to  be  printed 
31st  July  and  11th  August,  1857. 

This  public  document  presents  in  the  usual  style  of  the  In- 
vestigations of  a  Committee  of  a  House  of  Parliament,  a  vast 
amount  of  matter  relating  to  the  affairs  of  the  Hudson's  Bay 
Company  and  the  regions  under  their  control, — derived  from  the 
examination  of  Hon.  J.  Boss,  Col.  Lefroy,  Dr.  Eae,  Sir  Geo. 
Simpson,  Sir  John  Eichardson  and  other  gentlemen.  It  is  ac- 
companied by  three  maps ;  1,  of  the  British  and  Eussian  posses- 
sions in  North  America;  2,  of  the  aboriginal  tribes  of  British 
America;  and  S,  of  the  Northwestern  portion  of  Canada,  Hud- 
son Bay  and  Indian  Territories. 

2.  Papers  relating  to  the  Affairs  of  British  Columbia.  Part  I.  Copies 
of  Dispatches  from  the  Secretary  of  State  for  the  Colonies  to  the  Gov- 
ernor of  British  Columbia,  and  from  the  Governor  to  the  Secretary  of 
State  relative  to  the  Government  of  the  Colony  ;  also  Copies  of  the 
Act  of  Pariiament  to  provide  for  the  Government  of  British  Columbia ; 
Governor's  Commissions  and  Instructions ;  Order  in  Council  to  provide 
for  the  Administration  of  Justice ;  and  Instrument  revoking  so  much 
of  the  Crown  Grant  of  the  20th  May,  1838  to  the  Hudson's  Bay  Com- 
pany for  exclusive  trading  with  the  Indians  as  relates  to  the  Territories 
comprised  within  the  Colony  of  British  Columbia.  Presented  to  both 
Houses  of  Parliament  by  Command  of  Her  Majesty,  18th  February, 
1859.    London,  1859. 

This  blue  book  relating  chiefly  to  Eraser's  river  and  the  gold 
discoveries  has  an  outline  sketch  of  the  western  portion  of 
British  America  showing  the  different  routes  of  communication, 
across  the  country  to  the  mouth  of  the  river. 

d.  Northwest  Territory. — Reports  of  Progress  together  with  a  prelimi- 
nary and  general  Report  on  the  Assinil^ine  and  Saskatchewan  explor- 
ing Expedition,  made  under  instructions  from  the  principal  Secretary, 
Canada.  By  Hxnrt  Youls  Hikd,  M.A.  in  charge  of  the  Expedition. 
Toronto,  1859. 
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4.  Report  on  the  exploration  of  the  Country  between  Lake  Superior  and 
Red  River  Settlement  and  between  the  latter  place  and  AssiDiboine 
and  Saskatchewan.  By  S.  J.  Dawson,  Esq.,  C JL  Printed  bj  Order 
of  the  Legislative  Assembly.     Toronto,  1869. 

A  particular  account  of  these  expeditions  was  given  in  the 
last  number  of  this  Journal,  p.  218. 
0.  Geological  Survey  of  Canada.    Report  of  Progress  for  the  year  1858. 

Montreal,  1859. 

6.  Map  of  the  Northwest  part  of  Canada,  Indian  Territories  and  Hudaoo's 
Bay  ;  compiled  and  drawn  by  Thos.  Divine,  Provincial  Land  Sarvejor 
and  Draftsman,  by  order  of  Hon.  Jos.  Cauchon,  Commiaaioner  of 

^     Crown  Liands,  Toronto,  March,  1857.     Published  by  S.  Dca-beahire  and 
*     G.  Desbarats. 

This  is  a  map  in  outline,  geologically  colored,  of  the  r^on 
above  mentioned,  extending  as  far  north  as  75°  north  latitade 
and  as  far  south  as  45°  north  latitude.  Being  made  previous  to 
the  recent  exploring  expeditions  it  is  now  behind  our  present 
knowledge.  The  authoriti^  on  which  it  is  based  are  J.  Arrow- 
smith,  A.  Mackenzie,  D.  Thompson,  the  Admiralty  and  Coast 
Survey  Charts,  Pacific  Rail  Boad  Survey  Eeports.  Sir  Geo. 
Simpson,  Governor  of  the  Hudson's  Bay  Company,  Sir  Wm. 
Logan  and  others  are  also  quoted.  The  isothermal  lines  are 
given  according  to  Dove  and  Blodget 

7.  Government  Map  of  Canada  from  Red  River  to  the  Gulf  of  St.  Law- 
rence, compiled  by  Thomas  Dbvins,  Head  of  Surveys,  Upper  Canada 
Branch,  Crown  Land  Department    November,  1859. 

This  map  in  three  sheets,  is  limited  to  Upper  and  Lower 
Canada,  the  counties  of  which  are  distinctly  indicated  by  color, 
and  the  mote  detailed  topography  is  also  clearly  given.  It  is 
clearly  drawn,  and  presents  in  its  margin  a  variety  of  useful 
information  respecting  the  resources  of  Canada. 

Dr.  Barth  in  Asia  Minor. — ^Dr.  Henry  Earth,  the  celebrated 
traveller  in  Africa,  has  published  in  a  Supplement  to  Peter- 
mann*s  Mittheilungen  an  account  of  a  journey  which  he  made 
in  1857-1858  from  Trapezund,  through  the  interior  of  Asia 
Minor,  by  way  of  Tokat,  Amassia,  Ydsgad,  Cesarea  and  AngDra 
to  Constantinople.  His  attention  was  directed  to  the  physical 
structure  of  the  country  and  also  to  the  remains  of  ancient  art 
The  archaeological  inquiries  which  he  made  will  hereafter  be 
made  public,  in  detail, — ^though  many  of  the  more  important 
facts  are  brought  out  in  Petermann  with  illustrative  wood  cuts. 
A  sketch  of  his  journey  is  given  on  an  accompanying  chart 
with  plans  of  T6kk%  Amassia,  Eara-hissar  and  Kyr-schehr. 

D.  C.  G. 
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Abt.  XXXVII. — Further  Bemarhs  on  Numerical  Belatums  between 
Equivalents  ;  by  M.  Cabey  Lea. 

In  papers  on  this  subject  published  in  the  January  and  May 
numbers  of  this  Journal  for  the  present  year,  I  endeavored  to 
show  that  a  large  number  of  so-called  elements  could  be  arrang- 
ed in  seriated  groups,  the  members  in  each  series  diflfering  from 
each  other  by  a  common  quantity,  in  most  cases  the  number  44 
or  one  approximating  to  it.  I  endeavored  to  show  that  not  only 
were  these  groups  natural  groups,  but  that  the  chemical  proper- 
ties of  the  memoers  of  each  group  corresponded  in  many  cases 
with  their  position  in  it.  These  observations  seemed  to  favor 
the  view  at  present  gradually  gaining  ground,  that  those  bodies 
which  we  have  as  yet  failed  to  decompose,  we  have  not  proved 
to  be  elementary. 

An  interesting  and  elaborate  paper  by  Gustav  Tschermak, 
published  in  the  Proceedings  of  the  Academy  of  Science  of 
Vienna,  and  extracted  in  an  abridged  form  in  Knop's  Central- 
blatt,  (July  4,  I860,)  on  the  subject  of  the  law  of  volumes  of 
liquid  chemical  compounds  affords  a  support  to  the  views  above 
expressed,  from  a  new  source.  The  author  therein  shows  that 
many  of  the  substances  usually  classed  as  elements  comport 
themselves  in  the  physical  properties  exhibited  by  their  combi- 
nations as  compound  bodies,  and  that  it  is  possible  from  these 
physical  properties  to  determine  (hypothetically)  the  number  of 
"physical"  or  absolute  atoms  which  ne  supposes  to  be  contained 
in  a  chemical  atom  of  such  body  or  pseudo-element.  He  en* 
deavors  to  show  that  it  is  possible  to  calculate  the  specific  gravity 
of  a  liquid  from  its  atomic  weight  and  the  number  of  simple 
(chemical)  atoms  in  its  compound  molecule,  as  data,  but  tnat 
the  results  lead  to  the  immediate  inference  that  each  chemical 
atom  contains  with  few  exceptions  several  physical  atoms. 

For  particulars  of  his  theory  I  must  refer  to  the  original 
paper,  but  some  of  his  results  are  as  follows : 

Phytieal  atoim  to 
each  chemical  atom.* 

O  (0=16) 2 

S    (S=32) 4 

F   2 

CI    4 

N   2 

P  4 

As    5 

Sb    6 

*  These  oumbera  are  taken  from  the  table  of  mean  numbers,  p.  508  of  Central- 
blatt  and  are  those  subsequently  used  by  the  author  for  determining  the  **  physical 

atomic  weights  "=  — . 
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If  now  we  arrange  the  first  six  of  these  substances  in  parallel 
series  we  shall  find 

Atomic  wclfbL 


Sulphur, 
Oxygen, 

32 
16 

difference, 

l6 

Chlorine, 
Fluorine, 

86*5 
19 

difference, 

16-6 

Phosphorus 
Nitrogen, 

) 

81 
14 

difference, 

17 

difference, 


difference, 


difference, 


4 
3 


4 
2 


Thus  a  common  difference  in  each  case  amounting  to  16-17 
corresponds  with  a  difference  of  two  of  the  physical  atoms  into 
which  Tschermak  divides  the  chemical  atoms. 

If  now  we  put  0=2o,  Cl=2cl,  P=2p,  the  approximate  differ- 
ence between  S  and  0,  CI  and  F,  &c.,  (16-l7)=2A',  the  dif- 
ference (48)  between  S  and  Se=  A"  and  the  diflferenoe  (44r-45) 
between  the  terms  of  the  nitrogen  series  =  A ,  we  can  express  the 
whole  of  three  important  series  in  terms  of  these  six  quantities, 
so  that  at  one  and  the  same  time  both  the  numerical  value  of 
the  atomic  weights  and  the  number  of  Tschermak's  physical 
atoms  shall  be  correctly  expressed. 

Symbol!. 


B. 


Oxygen  group. 

Oxygen, 

Sulphur,    • 

Selenium, 

Tellurium, 
Chlorine  group. 

Fluorine, 

Chlorine,   - 

Bromine, 

Iodine, 
Nitrogen  group. 

Nitrogen,  - 

Phosphorus,    • 

Arsenic, 

Antimony,     - 


At  wcigtita. 


Phyiioal 


Oa 

-     16 

o.A'a 

82 

OjA'jA" 

.     80 

OaA'aA", 

128 

fl,       .        . 

10 

fljA'a    - 

-     86-6 

fl^A'^A     - 

80 

fl,A',A, 

-  127 

^2 

.     14 

n^A'a         - 

31 

n^A'jA 

-     75 

n,A',A, 

120-8 

t 

4 
5 
6 

3 

4 
5 
6 

2 

4 
5 
6 


In  which  table  the  number  of  radicals  by  which  the  chemical 
atom  of  each  body  is  expressed,  corresponds  with  the  number 
of  Tschermak's  plbysical  atoms,  while  their  numerical  value  is 
equal  to  the  atomic  weight  of  the  body. 

Thus  tellurium  o.  A',  A",  would  have  two  each  of  three  radi- 
cals, in  all  six,  agreeing  with  the  number  of  physical  atoms  as- 


Digitized  by 


Google 


M.  C  Lea  on  the  Production  of  Elhylamine,  401 

signed  to  it,  while  their  value  2x8+2x8+2x48=128,  at.  wt 
of  tellurium. 

These  observations  of  Tschermak,  taken  in  connection  with 
the  numerical  relations  which  exist  between  atomic  weights, 

five  rise  to  very  interesting  results,  and  if  the  conclusions  wnich 
e  arrives  at  from  his  experiments  should  be  confirmed,  they 
cannot  fail  to  exercise  a  very  important  influence  on  the  progress 
of  chemical  science. 

PhOaddphia,  August  28tb,  ISeO. 

Art.  XXXVIU. — On  the  Production  of  Ethylamine  by  Reactions 
of  the  Oxy-Ethera ;  by  M.  Cabey  Lea. 

[Read  before  tbe  Am.  Assoc,  for  tlie  Adv.  of  Sd.  at  Newport,  August,  I860.] 

While  engaged  in  making  a  series  of  experiments  on  this 
subject  I  met  with  the  paper  of  Juncadella*  and  the  obser- 
vations of  De  Clermontf  on  the  same  subject.  Finding  that 
the  subject  had  less  novelty  than  I  supposed  I  merely  oflfer  here 
one  or  two  of  the  results  which  I  have  obtained. 

Nitrate  of  ethyl  C.H.O,  NO^  heated  in  sealed  tubes  with 

XT      \ 

chlorid  of  mercurammonium  ■□■ '  >■  N  CI  for  many  hours  in  the 

water  bath  did  not  appear  to  react  upon  it.  Kept  for  some  time 
in  a  boiling  saturated  solution  of  chlorid  of  calcium  the  tubes 
although  extremely  thick  green  glass-combustion-tube  of  small 
calibl'e  was  used,  exploded  with  great  violence,  shattering  the 
vessel  in  which  thev  were  contained,  although  they  had  been 
wrapped  in  strong  cloth. 

Nitrate  of  ethyl  heated  in  a  sealed  tube  with  chlorid  of  zinc- 
ammonium  7^  f  ^  ^1  ^Q  ^^6  water  bath,  does  not  appear  to  act 

upon  it. 

Nitrate  of  ethyl  heated  in  the  water  bath  in  a  sealed  tube 
with  carbamate  of  ammonia  NH^O,  NHjCjOj  dissolves  the  salt. 
On  cooling  radiated  crystals  form.  The  contents  of  the  tube 
evaporated  to  dryness  with  excess  of  chlorhydric  acid,  and  then 
exhausted  with  ether  to  which  a  few  drops  of  strong  alcohol 
have  been  added,  yielded  a  solution  which  gave  a  chamois 
colored  precipitate  with  bichlorid  of  platinum,  consisting  of 
chloroplatinate  of  ethylamine. 

•1185  gm.  substance  gave  '0465  metallic  platinum  correspond- 
ing to  89'25  per  cent;  theory  requires  39-29 

The  product  was  but  small.  Probably  portions  remained 
undissolved  by  the  ether.  No  doubt  portions  of  di-  and  tri- 
ethylamine  are  also  formed  in  the  above  reaction,  in  the  same 
-  manner  as  in  those  of  the  halogen  ethers  with  ammonia. 

Philadelphia,  July  11,  1860. 

•  R6p  de  Ohimie  pure,  Tome  1,  273.  f  Ibid.,  274. 

kM.  JOUR.  SCl.~SECOND  SERIES,  Vob  XXX,  No.  90.-NOV.,  186a 
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Art.  XXXIX. — On  the  Optical  Properties  of  the  Picrale  of  Man- 
ganese ;  by  M.  Carey  Lea,  Philadelphia. 

[Read  before  the  Am.  Assoc,  for  the  Adv.  of  Set  at  Newport,  August,  18G0L] 

Brewster  and  Haidinger  have  described  a  remarkable 
property  possessed  by  certain  crystalline  surfaces,  of  reflecting, 
besides  the  ray  normally  polarized  in  the  plane  of  incidence  and 
reflection,  another  ray,  polarized  perpendicularly  to  that  plane, 
and  diflfering  from  the  former  in  oeing  colored,  a  property  ren- 
dered more  conspicuous  by  the  fact  that  the  color  of  the  ray  so 
polarized  abnormally  is  either  complementary  to,  or  at  least  quite 
distinct  from  the  color  of  the  crystal  itself. 

I  find  that  this  property  is  possessed  to  a  remarkable  d^ree 
by  the  picrate  of  manganese.  This  salt  crystallizes  in  large  and 
beautiful  transparent  right  rhombic  prisms,  sometimes  amber* 
yellow,  sometimes  aurora-red,  exhibiting  generally  the  combina- 
tion of  principal  prism,  and  macrodiagonal,  brachydiagonal  and 
principal  end  planes.  In  describing  this  substance  in  a  paper 
.on  picric  acid  and  the  picrates,*  I  mentioned  that  in  a  great 
number  of  specimens  examined,  no  planes  except  those  parallel 
with  or  perpendicular  to  the  principal  axis  had  been  met  with. 
Since  then  I  have  obtained  in  several  crystallizations  specimens 
exhibiting  a  brachydiagonal  doma,  but  this  appears  to  be  rather 
unusual. 

The  optical  properties  of  this  salt  are  very  interesting.  It 
exhibits  a  beautiful  dichroism.  If  the  crystal  be  view^  by 
Jight  transmitted  in  the  direction  of  its  principal  axis,  it  appears 
.of  a  pale  straw  color,  in  any  other  direction,  rich  aurora-red  in 
some  specimens,  in  others  salmon  color.  A  doubly  refracting 
achromatised  prism  gives  images  of  these  two  colors,  except  the 
light  be  transmitted  along  the  principal  axis  of  the  crystal  of 
picrate,  in  which  case  both  are  pale  straw  color. 

But  it  also  possesses  in  a  high  degree  the  property  of  reflecting 
two  oppositely  polarized  beams,  and  the  great  size  of  the  crystals 
in  which  it  may  readily  be  obtained,  renders  it  peculiarly  fitted 
for  optical  examination.  If  one  of  these  crystals  be  viewed  by 
reflected  light  while  it  is  held  with  its  principal  axis  Ij^ing  in  the 
plane  of  incidence  and  reflection,  the  reflected  light  is  found  to 
be  not  pure  white,  but  to  have  a  purple  shade.  Examined 
with  a  rhombohedron  or  an  achromatised  prism  of  Iceland  spar, 
having  its  principal  axis  in  the  plane  of  incidence  and  reflection, 
the  ordinary  image  is  white  as  usual^  while  the  extraordinary  is 
of  a  fine  purple  color,  the  phemenon  having  the  greatest  dis- 
tinctness when  the  light  is  incident  at  the  angle  of  maximum 
polarization. 

»  This  Jounwil,  Noy,  181)8. 
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The  experiment  may  be  varied  and  the  purple  light  beautifully 
seen  without  the  use  of  a  doubly  refracting  prism  by  allowing 
only  light  polarized  perpendicularly  to  the  plane  of  incidence  to 
fall  on  the  crystal;  in  this  case  the  surface  of  the  crystal  appears 
rich  deep  purple,  no  white  light  reaching  the  eye. 

This  property  is  not  possessed  by  all  the  planes  of  the  crystal, 
but  is  hmited  to  the  principal  prism  and  brachy-  and  macrodi- 
agonal  end  planes^  in  other  words  to  the  planes  parallel  with  the 
principal  axis  of  the  crystal.  The  brachydiagonal  doma  and 
OP  planes  do  not  possess  it  Nor  is  it  exhibited  by  the  first 
mentioned  planes,  when  the  crystal  is  turned  with  its  prismatic 
axis  at  right  angles  to  the  plane  of  incidence. 

All  specimens  of  picrate  of  manganese  do  not  possess  this 
property  to  an  eqiial  extent.  The  crystals  var^  considerably  in 
color,  and  those  which  are  full  red  exhibit  it  more  strongly 
than  the  amber  colored.  Picric  acid  boiled  with  aqueous  solu- 
tion of  cyanhydroferric  acid  and  saturated  with  carbonate  of 
manganese  gives  crystals  of  a  rich  deep  color,  which  exhibit 
the  purple  polarized  beam  particularly  well. 

These  properties  are  not  possessed  by  the  manganese  salt  alone, 
but  also  by  the  picrates  of  potash  and  ammonia,  (especially  when 
crystallized  by  very  slow  ispontaneous  evaporation  in  prisms  of 
sufficient  size)  and  the  picrates  of  cadmium  and  peroxyd  of  iron 
— with  this  difference  however,  that  while  the  prismatic  axis  of 
the  crystal  in  the  case  of  the  cadmium  and  manganese  salts  must 
be  in  the  plane  of  incidence,  in  the  alcaline  salts  it  must  be  per- 
pendicular to  that  plane.  As  they  all  crystallize  in  the  right 
rhombic  system,  it  is  probable  that  either  the  alcaline  salts  on 
the  one  hand,  or  the  manganese  and  cadmium  or  the  other,  are 
prismatically  elongated  in  the  direction  of  a  secondary  axis. 

It  is  convenient  that  distinct  phenomena  should  have  distinct 
names,  and  none  appears  to  have  been  assigned  to  this.  Brews- 
ter speaks  of  it  as  a  "property  of  light,"  and  Haidinger  uses 
the  word  "  Schiller  "  for  it  The  terms  dichroism,  trichroism  and 
pleiochroism  are  limited  to  properties  of  transmitted  light  I 
therefore  suggest  for  that  here  in  question  the  name  catachrotsm, 
tising  the  preposition  xaia  in  the  same  sense  as  in  the  word 
KaT<wfT^*Cc^,  to  reflect,  (as  a  polished  surface,)  applying  it  to  ex- 
press the  property  of  reflecting  two  beams,  one  normally  polar- 
ized in  the  plane  of  incidence  and  the  other  polarized  in  a  plane 
perpendicular  to  it 

The  chromatic  properties  exhibited  by  the  picrates  of  ammo- 
nia and  potash  are  very  remarkable  in  their  variety.  Their 
crystals  possess : — 

1st  The  well  known  play  of  red  and  green  light  If  a  little 
very  dilute  solution  of  pure  picrate  of  potash  be  spontaneously 
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evaporated  in  a  hemispherical  porcelain  basin,  so  as  to  form  a 
net  work  of  extremely  slender  needles,  and  these  be  viewed  by 
gas  light,  the  play  of  colors  is  singularly  brilliant 

2d.  Dichroism.  When  by  spontaneous  evaporation  of  large 
quantities  of  solution  of  potash,  or  better,  of  ammonia  salt,  trans- 
parent prisms  of  tV  ^  tV  ^^^^  diameter  are  obtained,  tbes^ 
viewed  with  a  doubly  refracting  prism  bv  transmitted  light  give 
two  images,  one  pale  straw  color,  and  the  other  deep  brownish 
red. 

8d.  The  above  described  property  of  catachroism,  or  reflection 
in  the  plane  of  incidence  of  oppositely  polarized  beama. 

Philadelphia,  August,  1860. 


Abt.  XL. — On  our  inability  from  the  Retinal  impression  alone 
to  determine  which  Retina  is  impressed ;  by  Prof.  William  B. 

BOGERS. 

[Read  before  the  Am.  Assoc,  for  the  Advancement  of  Sci.,  at  Newport,  Aug.  1860. J 

Although  on  first  view  it  might  be  supposed  that  an  impres- 
sion made  in  either  eye  must  necessariljr  be  accompanied  by  a 
mental  reference  to  the  particular  organ  impressed,  it  will  be  seen 
firom  the  following  simple  experiments  that  the  impression  of  it- 
self is  not  essentially  suggestiye  of  the  special  retinal  surfitce  on 
which  it  is  received. 

Exp.  1.  Let  a  short  tube  of  black  pasteboard  \  inch  in  diame- 
ter be  fixed  in  a  hole  in  the  centre  of  a  large  sheet  of  the  same 
material.  Hold  the  sheet  a  few  inches  before  the  face  of  a  sec- 
ond person  and  between  him  and  a  bright  window,  moving  it 
to  and  fro  until»the  bright  circular  aperture  of  the  tube  is  brought 
directly  in  front  of  one  of  the  eyes,  suppose  the  left  eye;  and 
let  him  fix  his  attention  upon  the  sky  or  cloud  to  which  the  tube 
is  directed.  He  will  feel  as  if  the  impression  or  ima£[e  of  the 
hole  hehngs  eqaaMy  to  both  eyes  and  will  be  unable  to  determine 
which  of  them  really  receives  the  light. 

On  moving  the  aperture  towards  me  rights  or  nearer  the  nose, 
but  not  so  far  as  to  be  out  of  the  view  of  the  left  eye,  or  to  be 
visible  by  the  right,  the  observer  will  imagine  that  it  is  now  in 
front  of  the  right  eye  and  chiefly  seen  by  it.  Shifting  it  still 
further  in  the  same  direction,  until  it  is  brought  within  view  of 
the  right  eye  but  not  fairly  in  front  of  it,  it  will  appear  as  if 
placed  before  the  left  eye,  and  by  an  additional  motion  bringing 
it  fairly  in  front  of  the  right  eye  it  will  seem  to  be  equally  be- 
fore both  eyes  or  to  be  in  the  medial  line  between  them. 

Like  effects  may  be  observed  by  using  a  half  sheet  of  rather 
stiff  foolscap  with  a  lai]ge  pin  hole  in  the  centre.  Bending  this 
over  the  face  and  moving  it  until  the  hole  is  in  fit)nt  of  one  of 
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the  eyes,  tbe  same  uncertainty  and  contradiction  will  be  pro- 
duced aa  in  the  preceding  experiment. 

'  Exp.  2.  Similar  results  may  be  obtained  by  rolling  half  a 
sheet  of  letter  paper  into  a  tulle  of  about  one  inch  in  diameter, 
and  holding  it  before  and  a  little  in  advance  of  one  eye  while 
both  are  directed  to  a  white  wall  some  feet  distant  Keeping 
the  view  faced  upon  the  wall  there  will  be  seen  upon  its  surface 
a  circular  image  of  the  remote  aperture  of  the  tube.  This  ajs 
we  look  intently  at  it  will  appear  as  if  seen  equally  by  both 
eyes,  occupying  a  midway  position  between  them.  If  now  the 
eyes  be  converged  to  some  point  nearer  than  the  end  of  the  tube 
the         ■     *  ■ ■  ........ 


10  circular  image  will  appear  against  the  side  of  the  tube  giving 
the  impression  tnat  it  is  seen  by  the  eye  which  is  remote  from- 
the  tube  and  is  at  the  same  time  directed  toward  the  outside. 
For  the  complete  success  of  this  experiment  the  wall  should 
be  only  moderately  bright,  and  but  little  light  should  &11  on  the 
exterior  of  the  tube  next  the  uncovered  eye. 

Exp.  S.  Let  two  tubes  of  stiff  paper  each  one  inch  in  diam- 
eter and  six  inches  long  be  held  close  to  the  two  eves  in  a  con- 
verging direction  so  that  the  outer  ends  may  touch  each  other. 
Then  directing  the  view  through  them  to  a  white  wall  at  a  short 
distance,  the  observer  will  see  the  two  tubes  as  one,  with  a 
single^  circular  opening  clearly  marked  out  on  the  wall.  If  now 
a  small  object  as  the  end  of  the  little  finger  be  brought  near  and 
in  front  of  one  of  the  tubes,  it.  will  tf£e  its  place  within  this 
circle  and  will  seem  to  be  equally  an  object  of  vision  to  both 
eyes,  so  that  the  observer  will  be  wholly  unable  to  decide  before 
which  eye  it  is  actually  placed. 

Let  the  observer  next  direct  his  view  to  a  very  remote  object, 
as  the  sky,  seen  through  the  window,  still  retaining  the  previous 
adjustment  of  the  tubes.  He  will  now  see  two  circles,  continu- 
ing separate  as  long  as  he  keeps  his  eyes  fixed  on  the  distant 
surface ;  and  if  the  finger  be  held  up  as  before  in  front  of  one 
of  tbe  tubes  it  will  appear  within  the  circle  which  is  in  front  of 
the  other  eye  ;  thus  causing  the  impression  on  the  right  eye  to  be 
apparently  transposed  to  the  left,  and  vice  versa. 

Exp.  4.  Fasten  a  small  disc  of  white  paper  on  a  slip  of  black 
pasteboard  of  the  size  suitable  for  a  stereoscope,  and  place  this 
m  the  instrument  so  that  the  white  spot  shall  be  centrally  in 
front  of  one  of  the  glasses. 

To  a  person  not  aware  of  the  position  of  the  spot  it  will  appear 
in  the  stereoscope  as  if  equally  in  view  to  both  eyes  and  he  will  be 
entirely  unable  to  decide  on  which  retina  its  picture  is  impressed. 
Indeea  properly  considered  the  spot  does  not  appear  directly  in 
front  of  either  eye  but  is  seen  at  the  intersection  of  " 


the  optic 
axes,  in  the  mecQal  or  binocular  direction  between  the  two. 
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Let  the  spot  be  now  moved  toward  the  right  side  but  stiU 
within  the  range  of  the  left  eye  and  it  will  seem  to  be  before 
the  right  eye  rather  than  the  left^  Shift  it  into  the  right  com- 
partment but  not  far  from  the  dividing  line  and  it  will  api>€sar  as 
if  seen  chiefly  by  the  left  eye,  and  finally  bring  it  to  the  middle 
of  the  right  compartment  and  it  will  seem  as  at  first  to  belong 
equidly  to  both  eyes.* 

Referring  to  the  results  observed  in  the  above  experiments 
when  the  ^ject  is  directly  in  fix)nt  of  either  e^e  it  may  be  con- 
cluded that  me  mere  retmal  impression,  on  either  eye  is  unac- 
companied by  any  consciousness  of  the  special  surface  impressed, 
and  that  the  formation  of  the  visual  perception  appertains  to 
that  part  of  the  optical  apparatus  near  or  within  the  brain, 
which  belongs  in  common  to  both  eyes. 

These  observations  show  moreover  that  the  perceived  direGtion 
is  just  as  truly  normal  to  the  central  part  of  the  retina  which 
has  received  no  light  as  to  that  of  the  retina  on  which  the  white 
spot  has  been  painted.  Indeed  as  before  indicated,  it  is  nonnal 
to  neither,  but  is  felt  to  be  in  the  middle  line  between  the  two, 
that  is,  in  the  binocular  direction.  It  need  scarcely  be  added 
that  this  conclusion  is  at  variance  with  the  law  of  visible  direc- 
tion maintained  by  Brewster,  which  requires  that  the  apparent 
direction  of  an  object  shall  in  all  cases  be  normal  to  the  part  of 
the  retina  impressed. 

The  reference  of  the  object  in  certain  cases  above  noticed, 
(parts  of  1,  2  and  ^)  to  one  eye  chiefly,  and  that  the  eye  from 
which  it  is  actually  hidden,  is  accounted  for  by  the  direction  in 
which  the  other  eye  receives  the  light.  As  this  direction,  in  the 
case  of  the  left  eye  for  instance,  would  be  decidedly  toward  the 
field  of  view  of  the  right  eye,  it  would  at  once  suggest  the 
place  of  the  object  as  somewhere  before  that  eye,  and  so  when 
the  object  is  actually  before  the  right  eye,  but  in  a  position 
towards  the  left,  it  would  excite  the  idea  of  an  object  somewhere 
before  the  left  eye.  As  the  retinal  picture  alone  gives  no  indi- 
cation of  the  particular  eye  in  which  it  is  formed,  but  only 
excites  a  visual  consciousness  common  to  both,  the  object  in 
these  cases  will  seem  to  be  visible  by  both  eyes  but  chiefly  .by 
that  brfore  which  the  suggestion  just  mentioned  would  naturally 
place  it. 

A  like  explanation  applies  to  the  transposition  observed  in 
Exp.  8,  when  the  view  is  directed  to  a  distance  through  the  con- 
verging tubes.  Here  the  false  visual  reference  of  the  finger  de- 
pends on  the  &ct  that  the  circle  in  front  of  either  eye  is  sugges- 

*  The  effect  here  described  is  ooe  of  a  series  of  phenomena  which  ]>r.  0.  W. 
Holmes  attribntes  to  an  aetval  tratufer  of  impressions  from  one  eve  to  the  other, 
and  which  he  proposes  to  explain  hj  the  hypothesis  <^  reflex  Tision.  Proc.  Am. 
Acad.  Arts  and  Science  Feb.  1860. 
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live,  merely  by  its  position,  of  a  special  vision  by  that  eye,  while 
fipom  the  conditions  of  the  experiment  these  circles  are  in  fact 
reversed  in  their  places  as  compared  with  the  tubes  and  eyes  to 
-which  they  appertain. 

We  have  seen  in  the  above  experiments  that  when  an  object 
is  presented  to  one  eye  without  any  accompanying  circumstances 
leading  us  to  refer  the  visual  act  specially  to  this  or  to  the  other 
eye  we  have  a  consciousness  of  seeing  it  equally  with  both  eyes. 
The  same  result  occurs  when  separate  objects  are  presented  to  the  two 
eyes,  provided  as  before,  extraneous  sources  of  suggestion  are 
excluded. 

Exp.  5.  Thus  if  we  place  on  the  black  slide  of  the  stereoscope 
two  spots,  differing  either  in  shape  or  color,  one  before  each  eye, 
we  perceive  them  both  in  the  middle  or  binocular  direction,  each 
seemingly  visible  in  an  equal  degree  to  both  eyes,  the  one  being 
seen  through  or  upon  the  other  according  to  the  fitful  attention 
or  suggestion  of  the  moment  A  pleasing  modification  of  this 
experiment  is  made  by  using  two  unequal  white  spots  on  the 
black  slide  and  interposing  a  green  or  other  colored  glass  be- 
tween one  of  them  and  the  lens-  The  spot  which  appears 
colored  will  give  as  strongly  the  impression  of  being  seen  by 
both  eyes  as  the  white  one,  in  spite  of  our  knowledge  of  the 
]>osition  of  the  colored  glass. 

Even  in  cases  where  the  two  objects  are  wholly  unlike,  and  at 
very  different  distances  firom  the  eyes  by  which  they  are  sever- 
ally regarded,  this  feeling  of  a  common  or  united  visual  act  in 
regard  to  each  of  them  is  often  easily  recognized.  Of  this  we 
have  a  ready  illustration  in  the  &miliar  experiment  on  ocular 
parallax  in  which  a  distant  object,  hidden  n-om  one  eye  by  an 
interposed  finger  or  pencil,  is  seen  through  or  behind  the  pencil 
when  both  eyes  are  directed  towards  the  distant  object. 

Exp.  6.  To  observe  this  effect  satisfectorily  it  is  well  to  make 
the  experiment  in  an  apartment  in  which  a  single  small  lamp  is 
placed  at  some  distance  firom  the  spot  on  which  we  stand. 
Ix>oking  intently  at  the  lamp,  we  bring  the  pencil  before  the 
face  in  such  position  as  to  give  us  an  image  on  each  side  of  the 
lamp,  and  then  move  the  pencil  toward  the  right  until  its  left 
hand  image  seems  to  coincide  in  direction  and  position  with  the 
lamp,  which  appears  to  shine  through  or  to  partially  replace  it. 
As  we  continue  to  look  thus  at  the  lamp,  we  have  a  clear 
impression  that  both  lamp  and  pencil  are  equally  visible  to  both 
eyes,  and  without  some  consideration  of  the  previous  adjustment 
and  motions  we  are  unable  to  determine  which  is  actually  visible 
to  the  right  and  which  to  the  left  eye. 

The  same  experiment  furnishes  also  an  incidental  illustration 
of  the  principle  of  transposed  visual  reference  before  alluded  to. 
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If,  while  the  above  adjustment  is  maintained,  we  oantemplale 
the  other  image  of  the  pencil  situated  some  distance  to  the  right 
of  the  lamp,  and  endeavor  to  decide,  from  the  mere  visual  im- 
pression, to  which  eye  it  appertains,  we  almost  un&ilingly  le&r 
It  to  the  right  eye  as  that  wnich  most  nearly  fronts  it,  although 
obviously  it  belongs  to  the  other,  as  will  be  found  at  onoe  on 
closing  either  eye. 

Where  the  eyes  are  externally  very  sensitive,  any  strong  illu- 
mination of  one  as  compared  with  the  other  will  interfere  with 
the  effect  above  described  by  referring  the  impression  specially 
to  the  eye  thus  unduly  excited.  In  such  cases  the  observation 
is  best  made  in  a  moderately  lighted  room  by  interposing  the 
pencU  between  the  eye  and  a  vertical  stripe  on  the  wall. 

Exp.  7.  fiecurring  to  Exp.  2,  in  which  with  a  tube  in  front 
of  one  eye  we  perceive  a  bright  circle  on  the  wall  in  the  medial 
direction,  we  ma^^  obtain  a  pleasing  illustration  of  the  point  now 
mider  consideration  by  bnnging  a  dark  card  or  book  or  even 
the  hand  between  the  uncovered  eye  and  the  walL  The  spot 
instead  of  being  intercepted  will  appear  as  a  perforation  in  the 
opaque  screen. 

Here  as  in  the  case  of  the  pencil  and  lamp,  the  bright  circle 
and  the  screen  are  both  optically  referred  to  the  intersection  of 
the  two  lines  of  view.  But  the  luminous  circle  almost  or  entirely 
obliterates  the  corresponding  part  of  the  screen.  As  the  full 
view  of  the  screen  and  its  connections  continuallv  remind  us 
that  it  is  in  front  of  the  uncovered  eye,  we  are  led  to  refer  the 
luminous  circle  seen  as  coincident  with  a  part  of  it,  to  the  same 
eve,  and  thus  to  believe  that  toe  are  looking  through  the  screen  mth 
that  eye.  It  is  however  not  difficult,  by  intently  regarding  the 
luminous  circle,  so  to  counteract  the  force  of  this  extraneous 
suggestion  as  to  feel  even  in  this  case  as  if  the  circle  were 
equally  in  view  to  both  eyes. 

These  considerations  explain  very  sinmly  the  experiment  of 
the  pseudo-diasoope  described  by  Mr.  Ward  of  Abmchester, 
which  like  several  of  those  above  mentioned  is  but  an  instance 
of  the  old  observation  of  Da  Vinci,  that  when  we  see  behind  a 
small  opaque  object  presented  near  the  eyes  "  it  becomes  as  it 
were  transparent"    In  making  this  experiment  with  a  tube  of 

Eaper  supported  between  the  thumb  and  forefinger  of  the  left 
and  ana  neld  before  the  right  eye  so  that  the  back  of  the  hand 
may  be  some  inches  in  advance  of  the  left  eye,  it  will  be  noticed 
that  the  effect  varies  with  the  amount  of  convergence  of  the 
eyes  and  that  the  bright  perforation  in  the  hand  may  or  may  not 
be  referred  to  the  left  eye  according  to  the  force  of  tne  accessory 
suggestions  or  the  intentness  with  which  we  fix  our  gaze  upon 
the  distant  spot  to  which  the  axes  are  converged. 
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'  In  concluding,  it  may  be  remarked  that  the  experiments  which 
have  been  described  are  for  the  most  part  too  obvious  and  fa- 
miliar to  have  merited  such  a  special  notice  but  for  the  peculiar 
and  in  some  respects  new  inteipretation  which  they  have  offered 
of  many  visual  phenomena.  Uonsidered  in  this  relation  we  are 
I  think  entitled  to  conclude  from  them : — 

First  that  the  retinal  impression  of  an  object  presented  directly 
to  either  eye  is  accompanied  by  the  feeling  ox  a  united  visual 
act,  and  of  itself  gives  no  indication  of  the  particular  eye  im- 
pressed; and: — 

Second,  that  the  reference  of  the  impression  to  one  eye  rather 
than  the  other  is  the  result  of  collateral  suggestion,  wnich  may 
either  locate  the  image  in  the  eye  that  actually  receives  it,  or 
may  transpose  it  seemingly  to  the  other,  according  to  the  partic- 
ular conditions  of  the  observation. 


Abt.  XLI. — Correspondence  of  J.  Nicklis,  of  Nancy,  France. 

Physical  Chemistry. — Polarised  Light  employed  as  a  Reagent — Biot, 
who  entered  his  86th  year  on  the  2l8t  of  April  last,  and  who  continues 
to  labor  with  the  ardor  of  youth,  has  just  published  a  resume  of  his  com- 
plete works  on  circular  polarization,  applied  to  the  study  of  chemical  spe- 
cies. These  researches,  which  he  has  greatly  promoted,  have  often  occu- 
pied us  and  daily  gained  more  importance.  Biot  has  given  us  the  fol- 
lowing account  of  the  manner  in  which  he  was  led  to  the  discovery 
of  the  fundamental  fact  which  has  given  point  to  all  his  labors  in  this 
field.    He  says : — 

^Accident,  that  great  promoter  of  physical  novelties,  gave  roe  in  1815 
the  first  hint  in  some  experiments  made  for  an  entirely  different  object. 

Wishing  to  study  the  changes  of  a  polarized  ray,  when  it  passes  very 
obliquely  through  thin  plates  of  sulphate  of  lime,  I  had  enclosed  such  a 
plate  in  a  large  metallic  tube,  about  8  centimetres  long  terminated  by  par- 
allel faces  of  glass,  and  filled  with  colorless  essence  of  turpentine.  This 
was  attached  to  a  metallic  rod  projecting  out  transversely,  which  turned 
on  its  axis  around  the  centre  of  a  graduated  circle,  allowing  me  to  change 
at  pleasure  the  inclination  of  the  interior  incidence  of  the  polarized 
ray.  Having  thus  brought  the  plane  of  the  plate  in  the  direction  of 
the  ray  itself  so  as  to  fix  the  point  of  departure  of  their  inclinations, 
the  principal  section  of  the  analyzing  prism  being  previously  placed  in 
the  plane  of  the  primitive  polarization  so  as  not  to  disturb  it,  I  pei^ 
ceived  in  that  part  of  the  field  of  view  occupied  by  the  essence  an  indis- 
tinct, extraordinary  image,  of  a  blue  color,  caused  by  the  interposed 
essence. 

Water  and  alcohol  previously  introduced  into  the  same  tube,  produced 
nothing  similar.  The  efiect  observed,  was  not  therefore  due  to  the  inter- 
position  of  the  essence,  as  a  liquid  mass.  It  must  necessarily  result  from 
some  physical  property,  peculiar  to  the  substance  which  produced  it. 

KM,  JOUR.  8CL~SECOND  SERIES,  Vou  XXX,  No.  90.- NOV.,  1860. 
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I  henc6  inferred  that  there  was  a  deYiation  from  the  plane  of  polariza- 
tion, to  the  ri^ht  or  the  left,  as  in  plates  of  quarts  cut  perpendicular  to  the 
axis.  Revolving  the  analyzing  prism  successively  in  these  two  directions, 
towards  the  left,  the  blue  image  gradually  grew  fainter,  until  at  a  few  de- 
grees distance,  it  disappeared  entirely,  and  reappeared  beyond  colored 
red,  which  I  had  found  to  be  a  distinctive  character. of  rotary  phenomena 
produced  by  plates  of  left-handed  quartz.  Hence  I  immediately  con- 
cluded that  a  phenomenon  of  the  same  kind,  was  here  presented  except 
that  it  was  produced  by  the  successive  actions  of  similar  particles  of  the 
essence." 

The  principal  fact,  its  molecular  character,  and  the  general  consequencei 
which  are  deduced  from  it,  were  made  known  to  the  Academy  of  Sci- 
ences, the  2dd  of  October,  1819,  and  were  published  in  a  few  days  alter 
in  the  Bulletin  of  the  Philomathic  Society  of  the  same  year,  p.  1 90. 

Since  then  Biot  has  most  perseveringly  prosecuted  these  genera)  studies 
and  labored  to  have  chemists  adopt  them  as  a  means  of  studying  the  inti- 
mate constitution  of  bodies  without  decomposing  them,  inasmuch  as  chemi- 
cal analysis  is  applied  to  the  study  of  those  bodies  only  after  they  have 
ceased  to  exist :  he  explains  the  difficulties  he  has  surmounted  in  persuad- 
ing chemists  to  adopt  this  method.  It  is  credible  that  these  difficulties 
would  not  have  been  overcome,  if  the  author  of  circular  polarization  had 
been  an  obscure  tavan — just  as  the  value  of  the  beautiful  discoveries  of 
Pasteur,  would  not  yet  have  been  recognized  had  not  Biot  been  their 
interpreter.  Biot  closed  his  recapitulation  of  the  principal  discoveries 
of  which  the  circular  rotatory  power  of  molecules  had  been  alike  the 
occasion  and  the  instrument  by  the  reflection,  if  his  investigations  had 
left  undiscovered  other  facts  of  a  kindred  nature,  no  one  could  regret  the 
involuntary  omission  more  than  himself. 

On  the  existence  of  new  simple  bodies. — ^The  beautiftil  labors  which 
Bunsen  and  Kirchhoff  have  recently  published  (see  psge  415)  on  this 
interesting  topic,  the  great  advantage  which  they  derive  from  the  wonder- 
ful and  peculiar  action  of  the  different  metals  upon  the  solar  spectrum,  the 
use  made  of  it  for  qualitative  chemical  analysis  and  which  they  propose 
to  make  of  it,  in  investigating  the  nature  of  the  light  of  the  sun  and  the 
fixed  stars, — all  these  and  many  other  questions  raised  by  their  memoir, 
have  recalled  attention  to  a  research  published  ten  years  ago  by  Leon 
Foucault  on  the  rays  of  the  electrical  spectrum.  This  physicist  fir^t  pro- 
posed the  use  of  points  of  gas  carbon  to  form  the  voltaic  arc* 

In  studying  this  arc  in  1 847-48,  he  discovered  that  the  ray  D  of  the 
electrical  spectrum  coincides  with  that  of  the  solar  spectrum,' and  hence 
we  may  produce  a  superposition  of  two  spectra,  by  throwing  on  the 
voltaic  arc  a  solar  image  formed  by  a  convex  lens;  When  metals,  which 
produce  the  ray  D  only  feebly,  as  iron  or  copper,  are  used  as  poles, 
remarkable  intensity  can  be  secured,  by  touching  them  with  a  salt  of 
potash,  soda,  or  lime. 

Foucault  further  adds : — "Before  inferring  anything  from  the  constant 
presence  of  the  ray  D  we  must  ascertain  if  its  appearance  does  not  indicate 
the  same  material  mingled  with  all  our  conductors.    Still  this  phenom- 

*  L'iDstitat,  Feb'y,  1849  ;  see  also  this  Journal,  [2],  zzix,  424. 
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€non  urges  us  to  study  the  spectra  of  the  stars — for  if  fortunately  the 
same  ray  were  there  found,  stellary  astronomy  would  be  advanced." 

We  recall  in  fact,  that  relying  on  their  own  observations,  Messrs.  B. 
and  K.  have  admitted  the  presence  of  potassa  and  soda  in  the  sunbeam, 
(Journal  de  Pharmade  et  de  Chimie,  May,  1860,  and  this  Journal,  xxix,  p. 
424,)  in  the  complete  account  they  lately  gave  in  PoggendorflTs  Annals, 
T.  cxl,  p.  161.  These  savans  have  shown  how  sensitive  this  characteristic 
is  that  even  infinitesimal  traces  of  potassa,  soda  and  lithia  can  be  recog- 
nized in  the  rays  they  produce  and  these  characteristics  continue  even 
when  the  bases  are  reunited. 

We  will  not  dwell  further  upon  this  important  research  which  is 
elsewhere  presented  in  this  Journal :  but  we  should  point  out  another 
direction  of  these  researches,  that  which  relates  to  the  discovery  of  new 
simple  bodies.  Messrs.  Bunsen  and  Kirchhoif  made  known  lately  the 
probabiti  existence  of  a  fourth  alkaline  metal,  placed  in  relation  to  the 
rays  of  its  spectrum  immediately  after  lithium  and  preceding  strontium. 

It  is  thought  that  this  process  will  determine  the  existence  of  the  new 
metal  dianium  announced  by  M.  Eobell  (this  volume,  July,  1860,  p. 
123)  and  whose  reality  is  contested  by  H.  Rose. 

Catalysis  cmd  Contact  Actions, — The  class  of  phenomena  in  chemico- 
physical  research  which  for  the  want  of  a  better  term  we  distinguish  as 
above,  has  been  enriched  by  the  discoveries  of  H.  Loewel,*  whose  re- 
searches have  remained  hitherto  too  little  known,  but  which  demand 
attention  from  the  very  original  facts  they  have  brought  to  light ;  which 
are  the  fruits  of  several  years  of  observation. 

Sis  researches  on  supersaturated  saline  solutions. — It  is  well  known 
that  a  supersaturated  solution  of  crystallized  sulphate  of  soda  exposed  to 
the  air  crystallizes  suddenly  when  touched  by  a  glass  rod,  but  that  it 
does  not  crystallize  when  this  rod  is  heated  to  100^  C.  This  fact  is 
connected  with  many  investigations  which  Loewel  followed  for  a  part 
of  his  life,  and  which  are  the  subject  of  a  critical  analysis  published 
by  Hirn,  a  pupil  of  Loewel,  who  is  well  known  by  his  interesting  re- 
searches on  heat. 

Hirn's  analysis  of  his  teacher's  results  has  rather  the  character  of  a 
dissertation  filled  with  new  facts,  which  although  they  may  have  been  dis- 
puted, have  yet  remained  so  hidden  in  the  diffuse  memoirs  of  Loewel 
that  they  appear,  as  it  were,  now  for  the  first  time.  As  the  research  ia 
too  long  to  reproduce  here,  we  content  ourselves  with  citations  from  it 

*  PoggeDdorfTs  Biographical  Dictionary  Rpeaks  of  this  Author  thus :  "  Loewel, 
Henri,  Director  of  the  chemical  works  at  Choisy-Le-Roi,  from  1815  to  1819,  since 
then  oolorist  at  Milnster  (Upper  Rhine),  bom  on  the  29th  of  Sept  1795  at  Monster, 
died  5th  of  Sept  1856,  at  Colmar :  his  published  researches  are : — 

Upon  some  salts  of  chromium,  Annalis  dt  ChUn,  et  de  Phye,  (Ser.  iii,  T.  ziv,  1845.) 

Upon  the  chlorids  of  chromium  (ib.  xv,  1845.) 

On  the  supersaturation  of  saline  solutions  (ib.,  zziz,  1850,  xxziii,  1861,  zzzvii,  1868, 
xUii,  1855,  xliv,  1865,  xlix,  1857.) 

Upon  the  action  of  zinc  and  iron  apon  the  solution  of  the  salts  of  sesquiozyd  of 
chromium  (ib.,  xl,  1854). 

On  the  solubility  of  the  carbonate  of  soda  (ib.  xliy,  1855). 

On  the  chlorohydrate  and  sulphate  of  chromium  (Compter  Rendut,  xx,  1845.)  See 
alHO  Le  Reeueil  du  Journal  de  Pliarmacie  et  de  Chimie,  which  has  also  published 
these  memoirs,  a  little  earlier  than  the  dates  above  quoted." 
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RevertiDg  to  the  experiment  with  a  supersaturated  solotion  of  anlphate 
of  soda,  we  see  it  is  the  air  adherent  to  the  glass  rod  which  determioea  the 
act  of  crystallization,  since  if  the  rod  is  heated  to  100**  C.  no  such  result 
follows.  Is  it  then  the  air  which  suffices  for  this  action  or  aome  pecul- 
iar quality  contained  in  the  air  f  The  latter  supposition  seems  the  most 
probable  since  it  is  not  caused  by  air  which  has  been  filtered  throi^h 
cotton  contained  in  a  tube,  nor  by  air  which  has  passed  through  a  prop- 
erly arranged  series  of  flasks  connected  by  tubes  of  glass.  Air  thus  agi- 
tated or  heated  by  friction,  may  be  brougnt  in  contact  with  the  snpenat- 
urated  solution,  under  the  form  of  a  continued  current,  without  determin- 
ing the  crystallization,  which  commences  immediately  in  presence  of  nor- 
mal air.  Loewel  attributes  the  modification  produced  by  the  air  to  the 
friction  produced  in  his  mode  of  experiment,  and  a  recent  azperimeDt  of 
Hirn  proves  that  it  is  so. 

The  air  thus  rendered  passive  by  Loewel  is  called  adynamic  air.  Hiin 
has  observed  that  the  air  is  rendered  completely  adynamic  when  it  es- 
capes after  compression  in  the  form  of  a  jet  from  the  receiver  in  whidi 
it  was  confined.  After  this  compression  it  can  be  directed  with  impunity 
into  a  solution  of  sulphate  of  soda  saturated  by  heat  in  a  dosed  veneL 
On  the  contrary,  the  solution  solidifies  instantaneously  if  by  the  same  tab& 
and  without  any  derangement  of  the  apparatus,  some  bubbles  of  ordinaiy 
air  are  allowed  to  pass  into  the  solution.  Here  then,  is  an  action  purely 
^mechanical  which  replaces  the  action  of  heat,  a  remarkable  example  of 
the  correlation  of  force  which  raises  a  crowd  of  questions  and  which 
leads  to  the  inquiry  if  an  identical  composition  of  the  air  should  always  have 
an  identical  action  upon  a  living  being ;  if  air  rendered  adynamic  by  a 
storm  is  not  found  in  different  conditions  in  relation  to  organized  beings 
than  air  long  undisturbed. 

This  brings  to  mind  that  Schroeder  and  Busch  have  shown  that  £tf- 
mentation  is  pot  caused  by  air  filtered  through  cotton,  and  we  now  ask 
if  the  air  rendered  adynamic  by  the  process  of  Hirn  will  not  posses 
still  more  passivity. 

It  is  an  argument  more  in  favor  of  this  theory  now  held  by  the  advo- 
cates ,of  spontaneous  generation  to  know  that  it  is  not  by  germs  of 
infusoria  $uspeiided  in  the  air  that  fermentation  or  putrefaction  is  carried 
on.  These  experiqients  appear  to  us  to  touch  questions  of  the  greatsit 
importance  in  the  sciences  of  observation,  as  well  as  others  relating  to  the 
most  interesting  considerations  ip  cosmogony. 

JSmpiiicism. — A]^licaiion  of  the  Physical  Sdenees  to  Medicine. — ^A 
discussion  which  has  recently  taken  place  in  the  Academy  of  Medidna 
on  the  action  of  iron  used  as  a  medicine  has  made  known  to  us  this  un- 
expected fact  that  there  are  physicians  who  deny  any  influenoe  ex^Ksised 
by  medicines  in  virtue  of  their  chemical  properties,  and  who  think  that  the 
physical  and  chemical  actions  of  the  animal  economy  differ  entirely  from 
those  which  are  observed  in  the  vegetable  kingdom. 

At  the  head  of  this  retrograde  school  (which  ignores  the  progress 
made  by  physics  and  chemistry  in  the  last  eighty  years  and  to  whom  or* 
ganized  beings  are  composed  of  a  ipaterial  which  is  not  sabject  to  the  gen- 
eral laws  of  matter  which  composes  the  universe)  appears  a  physician 
celebrated  more  than  the  rest,  Dr.  Ti^usseau,  who  raising  the  banner  of 
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▼italism  has  declared  that  chemical  laws  ezplain|nothing  when  used  in 
relation  to  man,  and  that  medicinal  agents  act  by  unknown  and  very  dif- 
ferent means  from  those  which  chemists  suppose.  Space  does  not  allow 
us  to  notice  the  reply  made  at  the  same  sitting  by  another  physician,  Peg- 
giale,  who  is  also  somewhat  of  a  chemist  But  we  shall  be  asked  what  is 
the  precise  meaning  of  viidlism  f  Vitalism  is  a  force  in  the  category 
of  what  has  been  called  catalytic  force ;  this  is  a  word  which  conceals 
our  ignorance  and  which  is  evidently  an  obstacle  to  progress.  This 
recalls  that  saying  of  Liebig,  "  If  we  allow  forces  to  be  created,  investiga- 
tions become  useless  and  it  will  be  impossible  to  arrive  at  the  knowledge 
of  truth.''  Vital  force  is  ihen  entirely  for  those  physicians  who  ignore 
the  first  notions  of  physics  or  chemistry  and  think  all  has  been  said  when 
they  have  installed  this  senseless  word  in  place  of  an  organic  fact  which 
ranks  under  the  laws  of  mechanics,  physics  or  chemistry.  Vital  force  is 
insufficient  to  explain  how  it  happens  that  a  large  number  of  substances, 
such  as  sugar,  tartaric  and  malic  acids,  sulphur,  sulphurets,  salicine,  4fec, 
Ac,  undergo  in  the  animal  economy  the  same  changes  as  when  subjected 
to  chemical  action. 

When  we  remember  that  slight  compression  of  a  muscle  suffices  to 
develop  heat,  and  that  its  contraction  evolves  electricity,  that  in  order  to 
establish  chemical  action  it  suffices  to  place  two  heterogeneous  bodies 
in  contaclr— one  is  surprised  that  medical  men  should  seek  to  explain 
the  phenomena  of  life  by  ^^  vital  force" ;  as  if  the  material  of  our  bodies 
was  exempted  from  the  laws  that  regulate  matter,  as  if  what  they  call 
vital  laws  could  interfere  with  the  play  of  physical,  mechanical,  or  chem- 
ical laws.  ^ 

The  discussion  is  not  yet  closed.  It  is  still  continned  in  the  Medical 
Journals,  some  of  which  like  M.  Trousseau  are  vitalists  in  pathology  and 
empirics  in  the  domain  of  therapeutics. 

EUctro-Ma^ets  and  Magnetic  Adhesion* — ^We  have  on  several  occa- 
sions given  in  this  Journal  the  progress  of  our  researches  upon  magnetic 
adhesion,  as  well  as  the  laws  which  regulate  electro-magnets.  At  the 
request  of  several  physicists  and  mechanics  we  have  published  the  whole 
of  our  researches  upon  this  subject,  and  a  small  octavo  volume  under  the 
above  title  is  the  result  For  the  two  electro-magnets,  the  rectilinear  and 
the  horse-shoe  which  were  known  in  1 850,  we  must  now  substitute  a  larger 
number  ^several  hundred)  differing  from  each  other  by  determinate  prop- 
erties. All  these  new  electro-magnets  which  are  described  in  this  book, 
or  whose  existence  has  been  foreseen,  have  at  first  rendered  oar  task  very 
difficult,  for  we  were  ob%ed  to  give  names  to  them  in  order  to  facilitate 
their  study.  To  give  them  such  names  as  '  horse-shoe '  only  rendered 
their  study  more  difficult,  we  therefore  preferred  to  group  them  under  a 
systematic  nom^clature  according  to  the  princifJe  of  their  natural  das- 
sification. 

We  divide  the  electro-magnets  into  two  great  classes  according  to 
their  form,  these  are : — 

1.  Branched  Electro-magnets. 

3.  Diak-shaped  Electro-magnets. 

*  Les  JEl^tro-aimantM  et  Vadherene$  magnetiqve. 
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These  clussee  are  subdivided  into  families  which  rank  according  to  the 
number  of  branches  or  disks  of  which  they  are  composed ;  thus  the  rec- 
tilinear electro-magnet  having  onlj  one  branch  will  form  the  first  iaiDilj. 
The  electro-magnet  with  two  branches  will  serve  as  a  type  of  the  secood 
family  wbich  will  be  that  of  bifurcated  magnets,  and  the  trifurcated 
electro-magnets  or  those  with  three  branches  form  the  third  family  ;  aod 
finally  the  fourth  family  is  composed  of  multifiircated  electro-magnets^ 
i.  e.,  those  with  more  than  three  branches.  The  families  of  electro-mag- 
nets stop  here ;  there  are  consequently  no  quintOj  sexto  ...»  furcated 
electromagnets,  experience  having  shown  that  the  properties  of  electfo- 
magnets  with  more  than  three  branches  are  very  much  the  same,  oiia 
new  branch  adding  no  new  property. 

The  same  method  is  followed  with  disk-shaped  electro-magnets  whose 
name  is  derived  from  dromos,  course;  in  order  to  distinguish  their  most 
characteristic  property,  that  of  turning  or  revolving.  These  electro- 
magnets are  divided  into  two  groups,  viz  : 

1st.  Para-circular.     2d.  Circular. 

The  first  group  is  subdivided  into  para-circular  uni-drotnes^  hi-dromss^ 
tri'dromeM,  or  multi-droTnes^  according  as  they  are  composed  of  cme,  two, 
three  or  more  disks,  in  the  same  manner  as  for  the  branched  electro- 
magnets. 

Thus  the  three  groups  of  electromagnets  are  composed  each  of  four 
families.  These  are  subdivided  into  genera;  determined  by  the  number 
of  helices ;  into  epeciee^  characterized  by  the  nature  of  the  poles ;  and 
finally,  into  varieties^  determined  by  the  intensity  of  the  latter. 

The  number  of  helices  is  expressed  by  the  Greek  words  numoiy  di,  (rt, 
.  .  .  knemes,  from  MPt^fiig-^dog^  (a  greave  or  l^gin,)  the  nature  of  the 
poles  by  the  words  isonomes  or  antinomeSy  and  their  intensity  by  the 
words  uodynamie  and  heterodynamie.  The  use  of  these  expressions  re- 
quires some  explanation,  one  fact  heretofore  unperceived  in  electro-mag- 
nets, one  to  which  at  least  no  importance  has  been  attached,  is  that  we  use 
this  apparatus  without  inquiring  if  the  poles  have  the  same  or  difierent 
intensities ;  and  yet  we  have  shown  on  several  occasions  :*  1st,  that  there 
IS  a  great  difference  between  electro-magnets  of  two  categories  and  a  differ- 
ence no  less  great  between  bifurcated  electro-magnets  with  poles  of  the 
same  name  or  poles  of  different  namcf  Take  for  example,  the  horse- 
shoe, which  has  only  one  bobbin  or  spool,  and  which  for  that  reason  is 
called  eleetro-aimant  boiteux ;  it  has  two  poles  of  unlike  names,  but  these 
two  poles  are  of  different  intensity  ;  if  we  apply  to  this  magnet  the  above 
nomenclature  we  shall  have  a  bifiircate  monokneme  electro-magnet^  with 
antinome  and  hetercdynamic  poles  which  consequently  teaches  us  the 
properties  of  this  apparatus  just  as  the  expression  **  sulphate  of  potash  " 
tell  us  much  more  of  the  composition  of  that  temaiy  than  did  the  Sal 
polychrestum  Glaseri  of  the  alchemists. 

If  the  question  is  in  regard  to  the  common  horse-shoe  magnet  we 
shall  say  bifurcated  dikneme,  for  the  circular  magnets  with  three  disks 
before  described  ;f  then  we  shall  call  them  tridome  dikneme;  that  of  the  two 
disks|  we  shall  call  bidame  dikneme  with  isodynamic  poles  or  with  hetero- 
dynamic  poles  according  as  the  helix  is  placed  symmetrically  or  otherwise. 

*  This  Journal  [2],  xv,  107  and  888.        f  Vol.  xvi,  p.  1 10.        t  Vol  jx,  p.  101. 


Digitized  by 


Google 


Scientific  Intelligence.  415 

This  very  simple  classification  suggests  the  kindred  simplicity  of  symbol* 
ical  notation  in  chemical  compounds.  Space  &ils  us  to  pursue  this  ques- 
tion farther,  as  well  as  many  others  agitated  in  this  work  in  which  the 
theoretical  points  particularly  discussed  are  the  following : — 

Of  isodynamic  and  heterodynamic  poles — Of  anomalous  poles  {jXMiis 
consequents) — Of  magnetic  phantoms — On  the  power  of  electro-magnets 
as  affected  by  lst»  tJbe  elongation  of  the  legs,  2d,  the  position  of  the 
helices,  3d,  the  distance  between  the  poles — Of  armatures — Of  the  form 
of  polar  surfaces — New  process  for  measuring  the  effective  power  of  elec- 
tro-magnets— Of  magnetic  adhesion — ^Magnetization  of  locomotive  wheels. 

The  latter  process,  which  we  have  already  described  in  this  Journal  (vol. 
xvi,  [2],  337,)  has  since  been  successfully  repeated  in  the  United  States, 
as  we  learn  from  a  paper  read  by  Mr.  Blake  at  the  Am.  Sci.  Assoc,  1859. 

This  work  is  illustrated  by  five  large  plates. 

Nancy,  Aug.  20,  1860. 


SCIENTIFIC     INTELLIGENCE. 

I.  CHEMISTRY  AND  PHYSICS. 

1.  Chemical  Analysis  by  Observations  of  Spectra, — It  is  well  known 
that  many  substances  when  introduced  into  a  fiame,  possess  the  prop- 
erty of  causing  in  the  spectrum,  certain  bright  lines.  Bunsen  and  Kirch- 
hoff  have  based  upon  tnese  lines  a  method  of  qualitative  analysis  which 
materially  extends  the  domain  of  chemical  reactions,  and  leads  to  the  so- 
lution of  many  difficult  problems.  In  the  present  memoir,  the  authors 
develop  the  method  for  the  metals  of  the  alkalies  and  alkaline  earths. 

The  lines  in  question  become  more  distinct  the  higher  the  temperature 
and  the  less  the  specific  illuminating  power  of  the  flame  itself.  Bunsen's 
gas  lamp  which  gives  a  flame  of  very  high  temperature  and  very  low 
illuminating  power  is  therefore  peculiarly  adapted  to  these  experiments. 

The  apparatus  employed  by  the  authors  is  sufficiently  simple  and  does 
not  require  a  large  apartment  for  its  successful  use.  It  consists  essentially 
of  two  telescopes  and  a  hollow  prism  filled  with  bisulphid  of  carbon,  and 
having  a  refracting  angle  of  60°.  The  eye-piece  of  one  of  the  teles- 
copes is  removed  and  a  metal  plate  substituted  having  a  narrow  slit 
which  is  placed  in  the  focus  of  the  objective  lens.  The  lamp  is  placed 
before  this  slit,  so  that  the  border  of  the  flame  lies  in  the  axis  of  the  tele- 
scope. The  substance  to  be  examined  is  placed  in  a  little  loop  on  the  end 
of  a  fine  platinum  wire,  and  is  supported  m  the  flame,  a  little  below  the 
point  where  this  is  intersected  by  the  axis  of  the  telescope.  The  rays  di- 
verging from  the  slit  are  made  by  the  objective  to  full  upon  the  prism, 
and  after  refraction  are  received  upon  the  objective  of  the  other  telescope 
the  magnifying  power  of  which  is  about  four.  The  slit  should  be  so  wide 
that  only  the  most  distinct  of  the  dark  lines  in  the  spectrum  are  visible. 
The  lower  part  of  the  prism  carries  a  small  mirror :  a  telescope  directed 
towards  this  mirror  permits  the  observation  of  the  image  of  a  horizontal 
scale  placed  at  a  short  distance.  By  turninfi;  the  prism,  the  whole  spec- 
trum of  the  flame  may  be  made  to  pass  by  the  vertical  wire  of  the  obser- 
ving telescope,  and  every  part  of  the  spectrum  to  correspond  with  this 
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wire.  A  reading  of  the  scale  is  to  be  made  for  each  positioii  of  the 
spectrum ;  this  reading  however  is  not  necessaiy  for  those  who  know  the 
particular  spectra  by  repeated  observation. 

BuDsen  and  Eirchhoff  show  in  the  first  place,  that  the  different  MUttee 
of  combination  of  the  metals  examined,  as  well  as  yeiy  great  differencea 
of  temperature  in  the  flames  produced,  exert  no  influence  on  the  positkMi 
of  the  spectral  lines  corresponding  to  the  particular  metals.  The  same 
metallic  compound  gives  a  spectrum  which  is  the  more  intense  the  higher 
the  temperature  of  the  flame ;  moreover,  the  most  volatile  oomponnd  of 
any  particular  metal  always  gives  the  greatest  intensity  of  light. 

When  small  pieces  of  potassium,  sodium,  lithium  and  calcium,  are  at- 
tached to  the  extremities  of  fine  plaUnum  wires  enclosed  in  glass  tabes 
and  the  spark  of  a  Ruhmkorff's  induction*apparatus  is  allowed  to  pass 
from  one  pole  to  the  other — the  spectra  are  found  to  contain  the  same 
bright  lines  as  the  flames.  From  this,  it  appears  that  these  blight  lines 
may  be  looked  upon  as  certain  indications  of  the  presence  of  the  metals 
in  question.  They  serve  as  reactions  by  which  these  substances  may  be 
recognized  more  sharply,  more  quickly  and  in  smaller  quantities,  than  by 
any  other  analytical  process. 

The  authors  give  in  their  memoir  colored  drawings  of  the  spectra  pro- 
duced by  the  flames  of  the  six  alkaline  and  earthy  metals,  together  with 
the  pure  solar  spectrum  for  the  sake  of  comparison :  for  these  however, 
we  must  refer  to  the  original  memoir.  The  special  results  of  the  investi- 
gation, are  as  follows : 

Sodium. — The  spectral  reactions  of  sodium  are  the  most  delicate  of  all. 
The  yellow  line  Naa  the  only  one  found  in  the  sodium  spectrum  correa- 
ponds  to  Fraunh5fer*8  line  D,  and  is  remarkable  for  its  particularly  sharp 
definition  and  its  extraordinary  brilliancy.  If  the  temperature  of  the  flame 
is  very  high,  and  the  quantity  of  substance  employed  very  large,  traces 
of  a  continuous  spectrum  are  observed  in  the  neighborhood  of  the  line. 
For  this  reason,  faint  lines  in  the  spectra  of  other  substances  only  become 
visible,  in  many  cases,  when  the  sodium  reaction  begins  to  fade  away. 
The  reaction  is  most  distinct  with  the  oxygen,  chlorine,  iodine,  and  bro- 
mine compounds,  as  well  as  with  the  sulphate  and  carbonate,  but  is  also 
distinctly  seen  in  the  silicate  and  other  non-volatile  salts. 

By  volatilizing  a  known  weight  of  soda  in  a  room,  the  dimensions  of 
which  were  known,  and  observing  the  eflect  produced  upon  a  non-lumin- 
ous flame,  Bunsen  and  Eirchhoff  have  shown  that  the  optical  reaction  is 
sufliciently  delicate  to  detect  less  than  the  7,Tnr4,xnrTr  ^^  ^  milligramnie  of 
soda.  It  will  easily  be  conceived  from  this  that  the  atmosphere  almost 
always  gives  a  more  or  less  distinct  sodium  reaction.  The  authors  sug- 
gest that  daily  and  long  continued  spectral  observations  may  possibly 
show  a  connection  between  the  presence  and  distribution  of  endemic  dis- 
eases, and  the  quantity  of  sodium  in  the  atmosphere,  since  chlond  of  so- 
dium is  an  antiseptic  substance. 

From  the  inconceivable  delicacy  of  the  sodium  reaction,  it  will  readily 
be  understood  that  substances  which  have  been  in  contact  ^th  the  atmos- 
phere even  for  a  short  time,  rarely  fail  to  produce  the  characteristic  spec- 
tral line.  Striking  a  dusty  book  for  example  produces  at  a  distance  of  ser- 
eral  steps  the  strongest  sodium  reaction. 
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Zithium.^^Th»  ignited  vapor  of  lithium  compounds  exhibits  two  aharply 
defined  lines,  a  very  faint  yellow  line  Li  a,  and  a  brilliant  red  line  Li  p. 
The  former  lies  between  Fraunhdfer's  lines,  C  and  D,  but  nearest  to  D — 
the  latter  lies  between  B  and  C.  The  reaction  is  somewhat  leas  sensitive 
than  that  for  sodium,  perhaps  because  the  eye  is  more  sensitive  to  yellow 
than  to  red  rays.  The  authors  find  that  less  than  Ttinr  ji<nnr  ^^  ^  vai^ 
gramme  of  carbonate  of  lithia  can  be  detected  with  the  greatest  cer- 
tainty. 

Minerals  containing  lithia  like  triphyllin,  triphane,  petalite,  etc.,  require 
only  to  be  held  in  the  flame  in  order  to  give  the  most  intense  line  Li «(. 
In  this  manner  the  presence  of  lithia  in  many  feldspars  may  be  immedi' 
ately  detected.  Direct  observation  fails  however  to  detect  lithia  when 
present  in  vety  minute  quantities  in  natural  silicates.  In  such  cases  the 
following  process  may  be  adopted  :  a  small  portion  of  the  substance  is 
to  be  digested  and  evaporated  with  fiuo-hydric  acid  or  fluorid  of  ammo- 
nium, the  residue  is  to  be  evaporated  with  a  little  sulphuric  acid  and  the 
dry  mass  extracted  with  absolute  alcohol.  The  alcoholic  solution  is  to  be 
evaporated  to  dryness  and  again  extracted  with  alcohol,  and  the  solution 
evaporated  on  a  flat  watch  glass.  The  residue  is  to  be  scraped  up  with  a 
knife  and  introduced  into  the  flame  by  means  of  the  platinum  wire :  ^ 
of  a  milligramme  is  usually  quite  sufficient  for  the  experiment 

This  process  places  beyond  a  doubt  the  unexpected  fact  that  lithia*  is 
one  of  the  most  universally  diffused  substances  in  nature.  The  authors 
have  detected  it  in  sea-water,  in  the  ashes  of  seaweeds,  and  of  various 
species  of  wood  growing  on  granitic  soils,  as  well  as  in  many  minerals 
and  in  spring  waters.  A  mixture  of  volatile  soda  and  lithia  salts  gives 
the  reactions  of  lithia  with  scarcely  diminished  distinctness.  In  conse- 
quence of  the  greater  volatility  of  the  lithia  salts,  the  sodium  reaction 
usually  lasts  rather  longer  than  that  of  the  lithia.  In  order  therefore  to 
recognize  the  presence  of  ^wfy  small  traces  of  lithia,  when  mixed  with 
soda,  the  test  should  be  placed  in  the  flame  while  the  observer  is  looking 
through  the  telescope  :  Uie  lithium  line  is  then  often  obsei^ved  only  for  a 
few  instants,  among  the  vapors  which  first  arise. 

Potassium. — Potassium  compounds  give  in  the  flame  a  very  extended 
continuous  spectrum,  which  exhibits  only  two  characteristic  lines — one  at 
the  extreme  outer  border  of  the  red  rays,  Ea  a,  exactly  corresponding  to 
the  dark  line  A  of  the  solar  spectrum,  the  other  Ka  ^  far  in  the  violet, 
also  corresponding  to  a  dark  line  in  the  solar  spectrum  between  G  and 
H,  but  much  nearer  to  the  latter.  A  very  faint  line  corresponding  to 
Fraunhofer's  line  B  is  only  visible  when  the  light  is  very  intense,  and  is 
not  very  characteristic  The  blue  line  Ea  |?  is  rather  faint  but  as  well 
adapted  as  the  red  line  to  the  detection  of  potassium.  The  position  of 
the  two  lines  near  the  limits  of  the  visible  rays  renders  the  reaction  less 
delicate ;  only  about  t.tAttt  o^  ^  milligramme  of  potassium  can  be  ren- 
jdered  visible  in  this  manner. 

All  the  volatile  compounds  of  potash  exhibit  this  reaction :  silicates 
and  other  fixed  salts  only  yield  it  when  the  quantity  of  potash  is  very 
large.  When  the  quantity  of  potash  is  small,  it  is  only  necessary  to  fuse 
tlie  substance  with  carbonate  of  soda,  in  order  to  produce  the  character- 
istic lines.    To  detect  extremely  slight  traces  of  potash,  the  silicate  must 
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be  gently  ignited  upon  a  platinam  crucible  with  a  large  excees  of  fluorid 
of  ammonium  and  the  residue  introduced  into  the  flame  by  the  platinam 
wire.  In  this  manner,  it  is  found  that  nearly  all  silicates  contain  potaali« 
The  presence  of  salts  of  lithium  and  sodium  do  not  sensibly  affect  the  re- 
action ;  thus  it  is  sufiBcient  to  hold  the  ashes  of  a  cigar  in  the  flame  be- 
fore the  slit,  in  order  to  detect  immediately  the  yellow  line  of  sodium  and 
the  two  red  lines  of  potassium  and  lithium. 

Strontium, — ^The  spectra  of  the  alkaline  earths  are  much  less  simple 
than  those  of  the  alkalies :  that  of  strontium  is  specially  characterised 
by  the  absence  of  green  lines.  Eight  lines  are  very  remarkable  in  this 
spectrum — six  red,  one  orange,  and  one  blue.  The  orange  line  Sra  which 
lies  close  to  the  sodium  line,  the  two  red  lines  Srfi  and  »r/  and  the  bine 
line  Sr^  are  most  important  from  their  position  and  their  intensity.  The 
authors  find  that  rrnr^rvxr  ^^  ^  milligramme  of  chlorid  of  strontium  may 
be  detected  by  the  spectnd  reaction.  In  order  to  detect  strontium  in  its 
less  volatile  compounds,  as  in  sulphates,  silicates,  etc.,  it  is  best  to  fuse  the 
substance  to  be  tested,  with  carbonate  of  soda,  and  to  moisten  the  fused 
mass  with  muriatic  acid.  The  authors  give  a  very  simple  and  elegant 
process  for  effecting  the  fusion  in  a  spiral  of  platinum  wire,  for  which  how^ 
ever,  we  must  refer  to  the  original  memoir.  The  reactions  of  potassium 
and  sodium  are  not  disturbed  by  the  presence  of  strontium.  The  lithium 
reaction  is  also  distinctly  seen  when  the  proportion  of  lithium  to  strontium 
is  not  too  small. 

Calcium, — The  Calcium  spectrum  may  be  readily  distinguished  from 
the  four  spectra  hitherto  described  by  the  presence  of  a  highly  character- 
istic and  mtense  line  in  the  green,  Ca/9.  The  very  intense  orange  line, 
Caa,  which  lies  considerably  farther  toward  the  red  end  of  the  spectrum, 
than  the  sodium  line,  Naa,  or  the  strontium  line,  Sra,  is  not  less  charac- 
teristic. 

Kirchhoff  and  Bunsen  find  that  jpofooo  ^^  ^  milligramme  of  chlorid 
of  calcium  may  be  easily  and  certainly  recognized  by  the  spectral  analy- 
sis. The  volatile  compounds  of  calcium  exhibit  the  reaction  with  the 
greatest  distinctness :  sulphate  and  carbonate  of  lime  give  the  spectrum, 
as  soon  as  the  salt  begins  to  become  basic. 

The  compounds  of  calcium  with  fixed  acids  are  indifferent  in  the  flame. 
Those  which  are  attacked  by  muriatic  acid  may  be  advantageously  treated 
as  follows :  A  small  quantity  of  the  finely  pulverized  substance  is  intro- 
duced on  the  platinum  wire  into  the  less  hot  portion  of  the  flame,  until 
the  powder  packs  together  without  fusing.  A  drop  of  muriatic  acid  is 
then  added,  so  that  the  greater  part  of  it  remains  in  the  loop  of  the  wire. 
On  bringing  this  drop  into  the  hottest  part  of  the  flame,  it  evaporates 
without  boiling,  and  at  the  instant  that  the  last  portions  are  evaporated, 
a  brilliant  calcium  spectrum  is  seen. 

Those  silicates  which  are  not  attacked  by  muriatic  acid,  are  most  ad- 
vantageously treated  by  heating  the  very  finely  pulverized  substance  on  a 
flat  platinum  crucible  cover  with  about  a  gramme  of  half  deliouesced  fluo- 
rid of  ammonium,  and  igniting  after  the  volatilization  of  the  latter.  The 
residue  is  then  to  be  moistened  with  one  or  two  drops  of  sulphurio  add, 
and  the  excess  of  this  expelled  by  heat — ^tbe  substance  thus  prepared  is 
then  to  be  introduced  into  the  flame.     When  potassium,  sodium,  lithium 
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and  strontium  are  all  present  together,  the  characteristic  reactions  of  the 
alkalies  appear  first ;  those  of  calcium  and  strontium  usually  somewhat 
later.  When  these  last  are  present  only  in  very  minute  quantities,  their 
spectral  reactions  do  not  appear ;  we  obtain  them  however,  immediately 
when  the  wire  is  moistened  with  muriatic  acid,  and  held  for  a  few  mo- 
ments in  the  reducing  flame. 

The  authors  point  out  the  importance  of  these  simple  prbcesses  in  a  geo- 
logical and  minerological  point  of  view.  Thus  sea-water  is  easily  shown 
to  contain  potassium,  lithium,  calcium,  and  strontium,  and  many  other 
very  interesting  and  important  examples  are  given. 

iarium, — ^The  spectrum  of  Barium  is  the  most  complicated  of  all  those 
yet  investigated.  It  contains  two  bright  green  lines  between  the  spectral 
lines  E  and  F  but  nearer  to  £ ;  these  the  authors  denote  by  Ba  a  and 
£a^.  A  third  line  Bay  is  less  sensitive,  but  still  characteristic.  The 
spectral  reaction  of  the  barium  compounds  is  somewhat  less  sensitive  than 
^^at  of  the  metals  already  considered :  about  Ti^mr  ^^  ^  milligramme  of 
Barium  is  exhibited  with  perfect  distinctness.  The  chlorid,  bromid,  iodid, 
fluorid,  hydrated  oxyd,  carbonate  and  sulphate  of  barium  give  the  reac- 
tion immediately  on  heating  in  the  flame.  Those  silicates  which  are  at- 
tacked by  muriatic  acid,  must  be  treated  in  the  manner  pointed  out  for 
the  silicates  of  lime.  Other  silicates  should  be  fused  with  carbonate  of 
soda,  as  in  the  case  of  strontium.  In  a  mixture  containing  chlorids  of  all 
the  six  metals  and  at  most  -j^  of  a  milligramme  of  each,  each  metal  was 
readily  detected  by  the  spectral  analysis. 

In  conclusion,  the  authors  point  out  the  great  advantages  of  the  new 
method  of  qualitative  analysis  in  detecting  the  presence  of  minute  quan- 
tities of  particular  substances  and  in  tracing  their  distribution  upon  the 
surface  of  the  earth.  They  even  venture  to  assert  that  there  exists  a  hith- 
erto undiscovered  metal  belonging  to  the  same  group  with  potassium,  so- 
dium and  lithium,  which  gives  a  spectrum  as  simple  and  characteristic  as 
that  of  lithium.  This  spectrum  exhibited  with  their  apparatus,  only  two 
lines — one,  a  faint  blue,  which  almost  corresponds  to  the  strontium  line, 
Sr^  and  the  other  a  blue  line  which  lies  a  little  farther  toward  the  violet 
end  of  the  spectrum  and  compares  in  intensity  and  distinctness  with  the 
lithium  line. 

The  spectral  analysis  promises  to  furnish  also  a  method  of  investigating^ 
the  chemical  nature  of  the  atmospheres  of  the  sun  and  of  the  brighter 
fixed  stars. 

Kirchhoff  has  shown  from  theoretical  considerations,  that  the  spectrum 
of  an  ignited  gas  is  inverted  when  a  source  of  light  of  sufficient  intensity 
and  giving  a  continuous  spectrum,  is  placed  behind  it.  In  other  words, 
the  bright  lines  are  under  these  circumstances  converted  into  dark  ones. 
From  tnis  it  appears,  that  the  solar  spectrum  with  its  dark  lines  is  noth- 
ing else  than  the  inversion  of  the  spectrum,  which  the  atmosphere  of  the 
sun  would  show  by  itself.  The  chemical  analysis  of  the  sun's  atmosphere 
requires  us  therefore  only  to  determine  what  substances  introduced  mto  a 
flame  will  produce  bright  lines,  corresponding  to  the  dark  lines  in  the  sun's 
light.  The  authors  have  verified  by  direct  experiment  the  above  conclu- 
sions, and  have  inverted  the  bright  lines  of  potassium,  sodium,  lithium, 
calcium,  strontium  and  barium.    They  promise  a  furtlier  extension  of 
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their  very  beautlM  and  raluable  inrestigations. — Fogg.  A/m,^  ex,  101^ 
June,  1860. 

[Note. — ^The  inferences  of  Eirehhoff  and  Bunsen  with  respect  to  the 
ehemical  nature  of  the  sun's  atmosphere  require  two  assumptions  neither 
of  which  is  as  jet  supported  by  observation.  The  first  is  that  the  bodj 
of  the  sun  is  intensely  luminous  and  that  its  spectrum  contains  no  dark 
lines :  the  second  is  that  no  substances  except  those  of  which  our  earth 
is  composed  and  with  which  we  are  acquainted  exhibit  in  their  spectra 
bright  lines  corresponding  to  the  dark  lines  in  the  solar  spectrum  as  we 
see  it — w.  o.] 

2.  On  some  numerical  relations  between  Hie  densities  and  equivalente  of 
certain  elements. — ^Platfair  has  communicated  to  the  Royal  Society  of 
Edinburgh  some  remarkable  observations  on  the  densities  of  sevend  of 
the  elements.  The  numerical  relation  which  the  author  has  detected 
amounts  simply  to  this — ^that  the  densities  are  in  certain  cases  accurataly 
represented  by  the  square  roots,  cube  roots,  or  fourth  roots  of  the  equiva- 
lents. In  obtaining  the  densities,  the  author  takes  a  mean  of  all  the  best 
recorded  observations  in  each  case.  The  following  table  exhibits  his  re- 
aults  which  are  certainly  very  striking,  the  eoincidences  being  too  numer* 
ous  and  too  perfect  to  be  accidental ' 

Equivalents. 

Diamond,  *    12 

Graphite,  12 

Charcoal,  12 

Silicon,  (adamantoid,)  14*2 
Silicon,  (graphatoid,)  28*4 
Boron,  (adamantoid,)  7*2 
Bromine,  80*0 

Iodine,  127*0 

Sulphur,  16 

Selenium,  80 

It  will  be  seen  that  there  are  some  inconsistencies  in  the  selection  of 
die  equivalents  which  however  only  affect  the  degree  of  the  root  to  be 
extracted.  It  remains  to  be  determined  whether  the  other  elements  •«- 
hibit  similar  relations. — Chemical  NetoSy  No.  27  and  29  1860.     w.  6. 

8.  On  the  Loss  of  Light,  by  Glass  Shades;  by  Wm.  Kino  of  Liver- 
pool, and  Pi-of.  Vbrvee  of  Maestrecht ;  with  a  note  of  addittanal  experi- 
ments ;  by  Frank  H.  Storer,*  Under  date  of  Feb.  24,  1860,  Mr.  King 
writes  to  the  Editor  of  the  London  Journal  of  Gas  Lighting,  etc,  (see 
vol.  ix,  p.  Ill,)  as  follows :  "  Sir,— Having  recentlv  tried  some  experi- 
ments for  the  purpose  of  ascertaining  the  amount  of  light  lost  by  the  use 
of  various  descriptions  of  glass  shades,  I  thought  that  the  results  ob- 
tained might  prove  not  uninteresting  to  some  of  your  readere,  more  espe- 
cially as  it  is  a  subject  of  practical  importance,  and  does  not  seem  to  have 
attracted  the  notice  which  it  deserves. 

The  following  table  exhibits  the  amount  of  light  lost  by  the  use  of  the 
various  shades  therein  enumerated : — 

*  Communicsited  for  this  Jouraal,  by  Mr.  Storcr. 
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3*48 

V  12    =3-46 

2-29 

V   12    z=:2-28 

1*38 

V   12    =  1*36 

2*46 

V  14-2=:  2*42 

2*33 

V  28*4=2'30 

2-68 

V  *l'^  =  2*68 

2-98 

V  80    =2*99 

4*99 

1/  127  =  5-02 

200 

V  16    =  2-00 

4*31 

V  80    =4*31 
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DMcrlptloa  of  ihade.  Low  of  light 

Clear  glass,  -        .        -        -  .  10-67  per  cent 

Ground  glass,  (entire  surface  ground  29*48        *' 

Smooth  opal,       ...         -  62-83        " 

Ground  opal, 66.86        " 

Ground  opal,  ornamented  with  painted  figures,  "j 

the  figures  intervening  between  the  burner  >      -     73*98        ^ 
and  uie  photometer  screen,  J 

As  the  large  amount  of  light  lost  by  the  use  of  a  clear  glass  shade  ex- 
cited some  surprise,  a  sheet  of  common  window  glass  was  placed  between 
the  burner  and  the  photometer  screen,  when  it  was  found  that  9*34  per 
cent  of  the  light  was  intercepted,  thus  confirming  the  result  obtained  by 
the  employment  of  a  shade  of  clear  glass. 

I  may  state  that  the  shades  were  selected  from  a  large  number,  and 
great  pains  were  taken  to  obtain  an  average  specimen  of  each  kind." 

It  should  be  mentioned  in  passing  that  Verver*  had  previously  called 
attention  to  the  subject  in  these  words : — '*  It  is  not  necessary  to  surround 
the  wicks  [of  platinum,  placed  in  the  flame  of  the  *  water  gas,']  with  glass 
ciiimneys  as  is  done  with  ordinary  coal  gas ;  on  the  contrary  it  is  prefer- 
able not  to  employ  them,  because  the  chimneys,  no  matter  how  well  pol- 
ished or  how  clean  they  may  be,  always  absorb  a  considerable  portion  of 
the  light  which  is  produced.  This  loss  (deperdition)  was  shown  by  the 
following  experiment  A  burner  with  twelve  jets  without  any  chimney 
afiTorded  an  illuminating  power  of  6*76  candles ;  but  on  surrounding  the 
\yic\i  with  a  clean  and  perfectly  polished  chimney,  the  illuminating  power 
amounted  only  to  6*26  candles ;  it  had  consequently  diminished  1*50  can- 
dles, t.  e.j  22  per  cent"  But,  as  Schilling!  has  already  remarked,  this 
experiment  alone  does  not  prove  that  the  whole  of  the  lost  22  per  cent 
was  absorbed  yJby  the  glass  of  the  chimney,  since  the  conditions  under 
which  the  gas  is  consumed  when  a  chimney  is  used  must  be  entirely  dif- 
ferent from  those  which  obtain  when  no  chimney  is  employed. 

Immediately  after  the  arr^al  in  this  country  of  the  journal  containing 
Mr.  King's  liotfe,  I  was  reqtiested  by  Mr.  W.  W.  Greenough,  Agent  of 
the  Boston  (jras  Light  Co.,  to  institute  a  series  of  comparative  experiments 
upon  this  subject  Since  the  results  of  these  experiments  have  in  the 
main  fully  corroborated  those  of  Mr.  King  it  seems  but  just  to  this  gen- 
tleman to  give  them  publicity. 

Instead  of  lamp  shades,  flat  sheets  of  glass  (ordinary  window  panes) 
aix  inches  wide  by  eight  inches  high,  were  fitted  to  a  rack  of  blackened 
wire  which  was  fastened  to  the  photometer  bar  (100  inches  long)  at  a  dis- 
tance of  three  feet  from  the  gas  light^ 

The  gas  employed  was  prepared,  from  the  caking  coal  of  Pictou,  N.  S., 
expressly  for  these  experiments  and  was  contained  in  a  special  gas-holder. 

*  VEdairage  au  Ga»  A  L*Eau  d  Narhonne  ei  L^Sdairage  au  Ohm  Le  Prince, 
examineM  et  eomparSi  par  U  Dr.  R  Verver,  Prof,  dt  Ohimie  et  de  Phytique  d  VAth'^ 
hiei  Jiayale  de  Mcutricht,  >'Leide,  1868,  p.  26. 

t  In  his  Jcumal  fir  OaebeleuclUung,  etc.  Miinchen,  1859,  ii,  877. 

X  It  does  not  appear  that  the  distance  from  the  sotirce  of  light  at  which  the  glasn 
screen  is  placed  has  any  appr^iable  influence  upon  the  amount  of  light  transmitted 
by  it  At  all  eventa  no  such  influence  could  be  detected  in  a  number  of  experi- 
ments made  purposely  to  test  this  question. 
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The  "  illuminating  power"  of  this  gas  when  consumed  from  the  Parliar 
mentary  Argand  burner*  at  the  rate  of  five  cubic  feet  per  hoar — bb  in 
the  following  experiments — was  equal  to  16*00  candles  consuming^  120 
grains,  by  calculation,  (in  reality  about  135  grains  as  carefully  determined 
hj  the  balance  in  each  case)  of  spermaceti  per  hour. 

The  experiments  were  made  in  the  blackened  experimental  chamber  of 
the  Boston  Gas  Light  Co.,  with  the  photometer  (Bunsen's)  which  I  am 
accustomed  to  employ  in  my  daily  tests  of  the  gas  furnished  by  the  Com- 
pany to  consumers,  every  precaution  being  taken  to  ensure  accuracy.  It 
may  also  be  mentioned  that  none  of  the  measurements  (of  the  distaDoea 
of  the  photometer,  from  the  standard  candle)  obtained  by  actual  experi- 
ment were  calculated, — i.  e^  reduced  to  their  equivalents  in  oandlea, — ^an- 
til  the  whole  series  of  experiments  was  completed,  and  that  no  compari- 
son of  my  own  results  among  themselves  or  with  those  of  Mr.  Klvig  was 
made  until  each  member  of  £e  table  had  been  calculated  as  it  ataoda  be- 
low. Whatever  the  experiments  n>ay  be  worth  therefore,  they  have  at 
least  the  merit  of  being  entirely  independent  and  wholly  unbiassed. 

DascrlpUon  ofglMM. 

Thick  English  plate, 
Crystal  plate, 
English  crown, 

"  Double  English^"  window  glass, 
*'  Double  German,"!  " 

"  Single  German,"!  " 

Double  German,!  ground,^ 
Single  German,!  ground,^ 
Berk^ire,  (Mass.,)  ground,^ 
Berkshire  enameled, ».«.,  ground  ) 

only  upon  portions  of  its  sur-  > 

face, — small  figure,  ) 

"  Orange-colored    window  glasa^ 
"Purple"        "  " 

"Ruby"  "       • 

"Green"         "  " 

A  porcelain  transparency,  (Ty-  ) 

rolese  Hunter,)  j* 

The  term  "  loss  of  light"  employed  by  Mr.  King  does  not  at  first  sight 
seem  to  be  strictly  appropriate,  for  a  very  considerable  pordon  of  the  light 
not  transmitted  by  a  glass  shade  might  be  reflected  against  the  walk  of 

*  With  the  ordinary  chimney.^Hr.  Eloff  does  not  specify  what  bomer  wai 
used  in  his  experiments,  bat  it  was  probablj  the  **  fish-taH,"  whidi  has  been  to 
often  recommeaded  as  a  standard  by  his  father,  oonsuming  four  feet  per  hour,  of 
xx>ur8e  without  a  cbimoey. 

!  Among  the  Boston  dealers,  the  term  German  is  applied  to  glass  of  Belgian 
manufacture. 

X  The  enormous  reBistanoe  to  the  passage  of  light  which  is  offered  by  groond 
glass  is  certainly  worthy  the  attention  of  those  using  it  for  windows,  tc 

The  discrepancy  between  Mr.  Kmsfa  results  and  my  own  as  regards  ground  glass 
may  perhaps  be  owinf  to  the  fact,  that  the  window  glass  used  by  myself  was  mort 
eoar9ely  jgrtmnd  than  the  lamp  shades  employed  by  him. 
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the  apartment  in  which  the  lamp  ia  burning  and  thus  aid  in  the  general 
illummation  of  the  room.  The  meaning  which  Mr.  King  attaches  to  the 
term  is  however  so  perfectly  evident  that  I  have  not  hesitated  to  follow 
him  in  using  it.  For  that  matter,  there  can  be  no  doubt  but  that  the 
numbers  given  by  us  express  as  accurately  as  the  circumstances  of  the 
case  will  admit,  the  actual  diminution  of  the  amount  of  light,  falling  for 
example  upon  the  pages  of  a  book  held  near  to  its  source,  which  would 
be  occasioned  by  the  interposition  of  the  shades  enumerated  in  our  tables. 
Boston,  April  20, 1860. 

[We  cannot  doubt  that  the  great  loss  of  light  proved  by  the  experiments 
above  given,  is  to  be,  in  part  at  least,  accounted  for  by  the  conversion  of  a 
portion  of  the  light  into  heat — ^an  effect  perfectly  in  harmony  with  the  the- 
ory of  transverse  vibrations  as  applied  to  explain  the  phenomena  of  polari- 
zation of  heat.  On  this  theory,  heat  and  light  are  different  effects  produced 
by  one  and  the  same  cause,  and  they  differ  physically  only  in  the  rapid- 
ity and  amplitude  of  their  vibrations.  The  screen  through  which  the 
vibrations  of  light  are  propagated  serves  to  diminish  first  the  rapidity  of 
the  vibrations  requisite  to  prepuce  the  most  refran^ble  rays,  and  in  pro- 
portion as  the  transparency  of  the  screen  is  diminiwed  by  any  cause,  in- 
nerent  or  superficial,  this  arrest  becomes  more  and  more  complete.  As 
the  more  rapid  etherial  vibrations  have  probably  the  least  amplitude,  we 
infer  from  analogy  in  sound-waves,  that  as  waves  of  least  intensity  have 
the  greatest  amplitude,  so  with  the  luminiferous  ether  the  extreme  red 
has  but  little  brilliancy.  Hence  the  loss  of  light  from  polished  screens 
is  small  compared  with  that  observed  in  screens  of  opaline  or  rough' 
ened  glass,  it  would  be  instructive  to  examine  the  spectrum  obtained 
from  a  pencil  of  rays  under  each  of  the  cases  given,  by  means  of  a  sul- 
phid  of  carbon  prism. 

The  subject  of  absorption  of  light  bv  screens  has  long  since  been  care- 
fully examined  by  Bouffuer,*  By  a  photcMnetric  method  essentially  like 
Rumford's,  Bouguer  measured  the  loss  of  light  in  the  beam  of  a  candle 
compared  with  a  flambeaux  and  also  with  the  light  of  full  moon,  in  pass- 
ing through  16  thicknesses  of  common  window  glass  having  an  united 
thickness  of  21*43  millimetres  z=  *85  inch.  The  mean  loss  of  light  shown 
by  these  trials  was  as  247 : 1,  or  over  99  per  cent  of  the  whole  Quantity. 

Six  plates  of  the  purest  mirror  plate-glass  having  an  united  tliickness 
of  15*128  millimetres  diminished  uie  light  in  the  ratio  of  10  to  3,  occa- 
sioned a  loss  of  about  70  per  cent  of  diffuse  daylight  A  mass  of  very 
pure  glass  about  three  inches  thick  diminished  the  light  only  about  half 
the  latter  amount,  owing  to  its  being  a  single  mass  and  not  cut  up  into 
many  planes. 

He  also  measured  the  absorbing  power  of  sea-water  for  light  and 
found  as  the  results  of  experiments  made  in  France  and  of  observations 
also  in  the  torrid  zone,  that  at  the  depth  of  311  French  feet  the  light  of 
the  sun  would  be  equal  only  to  that  of  the  full  moon,  and  at  th^^' 
depth  of  679  feet  would  wholly  disappear.     He  estimates  the  tmns- ' 
parency  of  the  air  as  4575  times  greater  than  that  of  sea-water,  and 

.  *  IVaiU  dOptiqae  iur  la  Oradation  de  la  Lumiere  {ouvrag*  patihume) :  pMU 
piur  M.  TAbbe  Dc  La  Cailli.    Parit,  17S0, 4to,  pp.  868. 
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from  the  properties  of  a  logarithmic  cum  (which  he  calk  gradnlmcique) 
whose  fuDCtiont  he  had  determined  exp^mentally,  he  seiekB  to  fix  the 
outer  limits  of  the  atmosphere.  Boogaer  wa^an  expert  geometer  and 
sustains  all  his  conclusions  by  mathematical  demonstrations.  His  results 
seem  to  have  received  less  atten^n  than  they  merits  the  onlj  reference 
to  his  researches  I  have  seen  being  bj  Dagoin  in  his  excdlent  TVosle  dSr 
Phynquey  iii,  800,  1869.  "*"" 

We  should  not  omit  in  this  connection  to  refer  to  the  Tery  interestnig 
observations  of  Draper*  on  the  spectrum  formed  by  means  of  a  platimmi 
wire  heated  gradually  from  dull  redness  to  perfect  whiteness  by  a  voHa- 
electric  current  He  observed  the  red  part  of  the  spectram  to  appev 
first  and  as  the  heat  and  brilliancy  of  the  wire  increased  the  other  ookm 
of  the  spectrum  appeared  after  the  violet  This  result  pofectly  ' 
izes  with  views  above  expressed. — b.  s.,  jr.] 

AsTROHOMT. — I'/ew  PlaneU. — ^A  new  planet,  the  59th  of  the 
between  Mars  and  Jupiter,  was  discovered  Sept  15,  1860,  by  Mr.  James 
Ferguson,  of  the  Washington  (D.  C.)  Observatory.  It  was  then  about 
as  bright  as  a  star  of  the  1  lUi  magnitude. — OauitPs  Astran.  Journal^ 
No.  140. 

The  58th  Asteroid  (since  named  Concordia)  was  discovered  March  24, 
1860,  by  Dr.  Luther  of  the  Observatory  at  Bilk. 

Personal. — Prof.  J.  D.  Wuitnkt,  State  Geologist  of  California,  sailed 
from  New  York  for  his  post  of  duty  on  the  22d  of  October  last  with 
Prof.  Wm.  H.  Brbwxr  (late  of  Washington  College,  Pa.)  in  charge  of 
the  Department  of  Agricultural  Chemistry  and  Botany,  and  Mr.  William 
Asbburner  who  is  assistant  in  the  field  Geological  and  Astronomical  work. 
The  head-quarters  of  the  survey  will  be  for  the  present  at  San  Francisco. 
But  the  Act  authorizing  the  survey  contemplates  the  establishment  of  a 
State  museum,  on  the  most  extensive  scale,  the  location  of  which  is  to  be 
determined  by  a  future  legislature,  which  place,  wherever  it  may  be,  will 
doubtless  be  also  the  permanent  head  quarters  of  the  survey.  For  the 
present,  letters  addressed  to  any  member  of  the  com,  **  State  Geol.  Sur- 
vey, San  Francisco/'  will  reach  their  destination.  Parcels  or  books  for 
Prof.  Whitney  or  any  member  of  the  corps  may  be  sent  to  care  of  B. 
Westermann  &  Co.,  440  Broadway,  New  York.  No  similar  enterprise  in 
the  United  States  has  ever  been  set  on  foot  on  a  more  liberal  and  enlight- 
ened basis,  or  opened  under  more  favorable  auspices  as  respects  either  the 
importance  of  the  work  to  be  done  or  the  ability  of  those  charged  with 
the  duty. 

Tub  General  Index  to  the  3d  decade  of  volumes  of  the  2d  Series  of 
this  Journal,  now  complete,  occupies  more  than  the  space  usually  ap- 
propriated to  our  Scientific  Intelligence,  and  our  numerous  friends,  whose 
contributions  are  thereby  excluded  from  the  present  issue,  will  pardon 
the  unavoidable  delay. 

Obituary. — Died  in  Montreal,  Oct  9,  Dr.  W.  P.  Holmes,  well  known 
as  an  early  cultivator  of  mineralogy  and  botany  in  Canada,  an  active 
promoter  of  the  Montreal  Natural  History  Society,  and  for  the  last  ten 
years  professor  of  Medical  Jurisprudence  m  McGill  College,  Montreal. 

*  This  Journal  [2],  ir,  888,  and  v,  1. 
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noticed,  xxvi,  436. 
Aquarium,  history  of;  xxv,  97. 
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xzviii,166. 
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52,  Earopa,  xxv,  447. 
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Bond,  W.  a,  obUuary  o^  xxvii,  808. 
B»nd,  O.  R.  on  Donati's  Comet,  xxvi,  484, 

xxvii,  14a 
Bonpland,  obituary  of,  xxvi,  80L 
Boric  add.  quantitative  determhiation  of, 

Boron,' xxiv,  26L 

Q,  Sella,  xxvi,  lia 

Wohlerimd  DatOU,  xxiii,  488,  xxv,  371. 
Boston  Soc.  Nat.  Qist.,  Joninal  of,  xxv, 
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Agricultural   Botany  in  the  Western 
States,  Li;9}ham,  xxvi.  189. 

Ancient  vegetation  of  N.  A.,J.iS.  New- 
terry,  xxix,  208. 

Australian  Expedition,  MuOer^e  Botani- 
cal Report,  noticed,  xxvi,  28a 

Bemtham,  Notes  on  Loganiacese,  noticed, 
xxii,  438.  ^ 

on  genus  Clitoria,  xxiv,  288. 

BenthanCe  British  Flora,  xxvi,  418. 
synopsis  of  Legnodids,  xxvii,  48a 

Berkley,  xxiv,  151. 

BertoHni,  xxiv,  287. 


BonmndauH  on  nitrogen  for  plants, 

Braun*»  Algamm,  etc.,  xxi,  28a 
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a  Dewu,  xxiv,  40. 
Ccupanfy  xxlv,  154. 
.  Cause  of  opening  and  closing  of  Sto- 

mates,  EL  von  Mofd^  xziii,  280. 
Charac^es,  WaUman^  zzyi,  188. 
Chatin^  xxiv,  155. 
Cuban  plants,  xxix,  127. 
CuriUi'9  survey  of  N.  C.,  pt  III,  contain- 
ing a  catalogue  of  the  plants  of  the 

state,  noticed,  xxx,  275. 
2>aW{R^ton'«  American  weeds  and  nseiiil 

plants,  xxvii,  487. 
Ik  CandiMe,  xxU,  429,  xziii,  126. 
De  OandotU^t  G^otn^phie  Botanique  rai 

sonn^,  xxi,  184. 
Prodromus,  xxv,  290. 
Dragon-tree  of  Orotava,  xxii,  185. 
Eloglo  dl  F.  B.  Webb,  xxvl,  I8a 
Embryo  in  Planto,  xxii,  185. 
Engdmann^  xxiii,  128. 
Ferns  of  Cuba,  MaUm^  xxvii,  197. 

three  new,  from  CaL  and  Oregon, 

D.  C.  Eaton,  xxii,  188. 
Flora    Brasiliensis,   MarHta.   noticed, 

xxlx,  438. 
of  Australia,  xxvl,  288. 
/.  D.  Booker,  xiix,  31«. 
Flora  V.  Nied.  Indie,  xxi,  288. 
Flomla  AJanensis,  notice,  xxix,  486. 
Flowers  of  pea-nut,  xxii,  485. 

fossil  of  N.  America,  xxviii,  21,  85. 
Girard's  Reports  of  Explontions  and 

Surveys,  noticed,  xxx,  277. 
Gray,  jL  xxii,  437,  xxiii,  280,  489. 
Oro^i  How  FlanU  Grow,  xxvi,  189. 
QriffiJth  and  Smfrey*t  Mic.  Dictionary, 


h*e  Untersuchung.  Guadeloupe, 
xxvl,  138. 
Hairs  of  UrticacesB,  xxvl,  419. 
Harvey,  xxiv,  288. 
Henfrey.  A.,  xxiii,  278. 
Henfre^t  Elementary  Course  of;  xxiv, 

HojfpMMn,  xxiv.  158. 

Booker  and   ThiomMnC^  Flora  Indica, 

xxvi,  283. 
Booker  on  the  Balanophoreae,  xxv,  116. 
Hooker'9  Flora  Indica,  xxi,  134. 
Indigofera  Caroliniana,  xxiv.  288. 
Japan,  of,  A.  Gray,  xxviii,  187. 
Jour.  Proc  of  LinnsBan  Soc.,  xxix,  487. 
XeAmonn,  xxiv,  158. 
Lichens  in  N.  America,  ^Wifcemum,  xxv, 

422. 
Linn.  Soc  Proc,  xxii,  184^  xxiv,  281, 

xxv,  292,  xxvi,  187,  288,  412,  xxvU, 

488. 
Linnsus  and  the  name  Buffonia,  xxvi, 

288. 
Lotus  or  Sacred  bean  of  India,  xxvi, 

418. 
Madeira,  of,  notes  on,  xxii,  184. 
Madeira,  &c,  origin  of  species,  xxiii, 

180. 
Martiues  Flora  Brsailiensis,  xxii,  187, 

436,  xxvi,  412. 
Marsilea  quadrifoUa,  note  on,  X.  Gray, 


BOTAHT— 

Meimer,  xxii,  185. 
JOehata,  xxii,  187. 

memoir  of,  Durand,  xxiv,  161. 
JHertl't  S.  American  pUnts,  xxvi,  418. 
Miqnel*s  Batavian  flora,  xxv.  111. 
Monograph  of  Eucalypti,  xxviL  4S8. 
Monstrosity  of  Saponaria  omcinalnty 

xxiv,  281. 
Motions   of  winding  plants,   Birewer. 

xxvii,  202. 
MUOer,  xxiv,  286. 
iVaucfin^  researches,  xxiv^jMO. 
Necrology  for  1857,  xxv,  MS. 
Nereis,  etc,  of,  Tfl  IT.  Barpey^  zxvU, 

142. 
Nomendatnre  in,  G.  BaUham  on,  xxiv, 

284. 
N.  American  lichens,  xxviii,  200L 
N.  California,  Ac,  xxvUi,  163. 
Northern  United  States,  statisacs  of 

planU,  A.  Gray,  xxiii,  62, 809. 
Notes  on  Abuta,  xxvii,  489.  • 
on  Loganiacee,  xxii,  483. 
Notice  of  Distribution  of  Forests  and 

Trees  of  North  America,  by  Ji    G. 

Cooper,  xxix,  12a 

of  Systematic  Arrangement  of  spe- 
cies of  Cuscuta,  by  Gewge  EmgAmanau 

xxix,  128. 
Notices  of  works  on,  A.  Gray^  xxiii,  126, 

278, 488,  xxiv,  151.  xxv,  1(W,  290,  xxvi, 

185,  279,  xxvii,  1^,  4S7. 
Nylander'B  Synopsis,  &c.,  xxvi,  418. 
Obituary  of  R.  Brown,  xxvi,  279. 
Orchidaceous  plants  of  Cuba,  xxvi,  187. 
Ovule  of  Magnolia,  xxvi,  137. 
Bsrthenogenesis,  Begd,  xxvii,  310, 440. 
Pear,  flower  and  fruit  o^  Jkeaimty  xxv, 

128. 
Plants  poisoned  by  arsenic,  xxix,  440. 
Potamoffeton  orispus,  note  on,  A.  Gray^ 

Potatoes  of  New  Mexico  and  Texas, 

xxii,  284. 
PrimitisB  Flora  AmuTenBis,noticed,xxix, 

486. 
PHng$heinC9  Jahrbuch,  xxv,  112. 
BadOutfer,  xxii,  482. 

on  fecundation,  xxv,  112L       . 
Bavend,  xxiii,  489. 

Re-discovery  of  Asteranthos,  xxvii,  4S8L 
JS^iM«Nmtt*«  Batavian  plants,  xxv,  28SL 
Salices  Boreali-Americana,  A.  /.  Anden- 

am,  noticed,  xxvi,  188. 
Seemann,  xxiii,  127. 
Seemann^a  Botany  of  the  Herdd,  xxv, 

116. 
Statistics  of  the  Flora  of  the  Northern 

United  States,  Grmi,  xxii,  304w 
Steudd'9  Syn.  Plant.  Glnmaoeamm,  xxi, 

282. 
SuUUfant,  W,  &,  xxiU,  129. 
SuUivant  and  Letquereux,  xxiii,  43a 
Synop.  Method.  Lichenium  omnium, 

etc,  noticed,  xx3C.  276. 
Tasmania,  Flora  of,  J.  2>.  Booktr,  no- 
ticed, xxix.  440. 
Tasmanian  Flora,  xxv,  202. 
Thi>eenew  ferns  ih>m  California  and 

Oregon,  2>.  C.  JEkOon,  xxii,  18a 
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ThwaU€9y  Enum.  Flantaram  Zeyknic, 

noticedf  xxz,  276. 
Tuberiform  vegetable  prodactions  from 

China,  xxyii,  438. 
T'uckcrman'8  Lichenee,  Ac,  xrvl,  412. 
Tulame,  xxii,  430. 

Vilmorm^s  Notices  sor  T  Amelioiation 
de6  Plantes,  etc.,  noticed,  xxtU,  440. 
Walper'9  Annales,  xxy,  112,  xxvii.  48a 
Annales  Bot.  SyBt  by  Mmer^  no- 
ticed, XXX,  276. 
Wedddl,  xxiL  437. 

on  the  Urtlcese,  xxy,  109. 
WUson'a  Bryologia  Britannica,  xxi,  137. 
ZoUin^er^  on  vegetation  around  the  vol- 
canic craters  of  Java,  xxvi,  416. 
BoumeCt  Diet.  Universel,  noticed,  xxi,  406. 
Boundary  Survey,  noticed,  xxvi,  95. 
Bouvier'9  Astronomy,  noticed,  xxiv,  169. 
Bowerbankf  J.  &.  on  the  SpongiadsB,  xxii, 

415, 439.  XXV,  il4 
Bowlder  from  drift,  of  Amherst,  xxii,  897. 
Boffden,  U,  A.,  offers  premium,  xxix,  449. 
Braconnot,  H.,  death  of,  xxi,  118. 
JBracUeuy  K,  shooting  stars  of  Aug.,  1859, 

BraijUeVf  F,  jK,  discovery  of  new  fossils  in 
the  Potsdam  Sandstone,  xxiv,  484. 
on  a  new  trilobite,  xxx,  241. 
Branny  A.y  Vegetable  Individual,  in  its  re- 
lation to  species,  xxi,  5a 
BrQuneoffC%  Handbook  of  Beceipts,  no- 
ticed, xzv,  449. 
Brazil,  explorations  0%  xxvi,  878. 
Bread  from  fern  root,  xxiv,  281. 

on  fermented,  J,  Baufflith,  xxx,  829. 
Breney    Conn  de  Mechanique,  noticed, 

xxviil,432. 
BretMr,  W.  J?.,  on  the  motions  of  certain 

winding  plants,  xxvii,  202. 
Brewtter^  absorption  of  matter  by  surfaces 
of  bodies,  xxi,  296. 
existence  of  Acari  in  mica,  xxi,  206. 
phefiomena  of  decomposed  glass,  xxi. 

Bridges  of  iron,  history  of,  xxiv,  258. 
Brine  in  food,  use  of,  xxii,  104. 
British  Association,  xxii,  449. 

address  of  president  of,  xxiv,  415. 
iSrodie,  on  smiphite,  xxix,  274. 
.firom/lfilefx  Flora  Vectensis,  noticed,  xxiii, 

Bfvugham  on  Isaac  Xewton,  xxvii,  40l 
Brown^  Boberi^  life  of,  noticed,  xxviii,  161, 
290. 

obituary  of,  and  notices  of  works, 
xxvi,  279. 
Brush,  Q.  /,  8th  Sop.  to  Dana's  Mln., 
xxix,  868. 
Mineralogical  notices,  xxvi,  64. 
oh  Antigorite,  xxiv,  128. 
on  Boltonite,  xxvii,  895. 
on  Chalcodite,  xxv,  198. 
on  Dechenite,  xxiv,  116. 
,  '     on  Parathorite,  xxiv,  124. 
Backland,  W.,  obituary  of,  xxii,  449. 
BuekUy.  a.  B,  height  of  mountains  of  S. 

Carolina  and  Tennessee,  xxvii,  286. 
BuekUmy  on  organic  compounds  contain- 
ing metals,  zzviil,  146. 


Buffy  H.  S..  on  some  eompounds  of  Sthyl* 

ene.  xxiii,  176. 
Building  material,  on  testing,  J,  Emry^ 

xxii,  80. 
Bullet  from  a  man's  lung,  xxvi,  109. 
Bvamny  on  blowpipe  experiments,  xziz, 

.Otfism  and  JOtvAAqfT,  chemical  analysiA 
by  observation  of  spectra,  xxx,  416. 

on  the  existence  of  new  simple 
bodies.  XXX,  410. 

BOjtr,  J.  By  Philosophy  of  the  Weather, 
by,  noticed,  xxi,  447. 

c. 

CactacesB  of  the  U.  States,  Bngdmann. 

xxiii,  12a 
Cagniard  Latonr,  biograpfay  of,  xxix,  266. 

death  of.  xxviii,^ 
CoAourt,  amids  of  monobasic  acids,  xxiv. 
142. 
Chhnie,  noticed,  xxi,  261. 
salicyl,  new  derivatives  o^  xxiv,  425. 
Calcium,  on  new  method  of  preparing, 
Canmy  xxx.  128. 
preparation  of,  xxvi,  401. 
Calculating  machine,  Swedish,  specimen 

tables,  noticed,  xxiv,  447. 
Califom^Acad.   ScL,  Proceedings  of, 

climate' of,  BarOeUy  xxU,  291. 
for  1865,  K  OlbbMSy  xxi,  805. 

earthquakes  in,  Tratky  xxii,  110,  xxy, 
146. 

evaporation  at  Tulare  Lakes,  W.  P, 
Blakcy  xxi,  866. 

ferns,  new,  B.  C,  Eatcuy  xxii,  1881 

Geological  Beports  on,  noticed,  xxvi, 
122,128. 

survey  of,  xxx,  157, 424. 

hydrography  of  San  Francisco  Bay, 
history  of,  Kotdy  xxvi,  872L 

mollusks  of  coast,  P,  CarpenUTy  xxii, 
488. 

mud  volcanoB  of,  xxvi,  288l 

observations  on,  fh>m  W,  P.  BUMb 
Report,  xxv,  817. 

temperature  of,  xxv,  287. 

tides  of  A.  D,  BaefUy  xxi.  1. 
OamvbeUy  J.  Xw,  on  aurora  of  1869,  xxix, 

Canadian  Journal  of  Science,  noticed,  xxi, 

450. 
Canals,  maritime,  xxix,  271. 
Caf\ftddy  C.  A.y  on  aurora  of  1869,  xxx,  847. 
Cannon,  rifled,  xxix,  270. 
Cantonite,  Pratt,  xxii,  449. 
Caoutchouc,  artificial,  xxvii,  255. 
tree  producing,  xxiii,  107. 
vulcanized  by  means  of  sidphur  and 
lime,  O.  de  ClavbrVy  xxx,  268. 
Capillarity,  xxiii^445[ 
Carbon,  crystallised,  xxi,  4ia 
photographs,  xxviii.  429. 
protosulphid  of,  xxiv,  426. 
Carbonates  of  lime  and  baryta,  action 

with  saUne  solutions,  StortTy  xxv,  4L 
Carbonic  acid,  agency  of,  in  past  time^ 
voni^As,  xxiii,  229. 
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Carbonic  acid,  formic  add  from,  zxiL  40S. 
in  mineral  waters,  SUnrr^  xxv,  41. 
influence  of  ligfht  on  amount  given 
off  by  animalB,  xxi,  146. 
purification  of,  xxri,  400. 
Carbonic  orvd,  effects  of  fnhallnf^,  on 

Clienot,  xxi,  254. 
Carboniferous  limestones  of  'the  Missis- 
Bippi  vaUev^.  HaU,  xxiU,  187. 
roelu  of  JKentncky,  xxiii,  274. 
Caricoj^phy,  C.  Dewy,  xxiv,  46,  zx^, 

Carolines,  on  Ponape,  one  of  the,  L,  S. 

G^uHdk,  xxvi,  84. 
Carpenter^  W.  JSL,  on  Foraminlfera,  xxi, 

on  the  Microscope,  noticed,  xxiii,  1^. 

Cbrut,  J.  F.,  on  Kocdogical  catalogne, 
xxix,  129. 

Carut^a  Icones  Zootomies,  noticed,  xxri, 
141. 

OeMmutjory  P..  a  new  mode  of  measuring 
cr3r8talB/xxiv,  fi51. 

Catpary^  ^,  Ooasp.  Syst  ^drilleanun, 
noticed,  xxiv,  184. 

OcMedau^  S,  J..,  and  LyorL  on  new  species 
of  Crinoldea,  xxvlU,  288. 

Caaaedayj  S.  A,^  on  new  species  of  Crinol- 
dea, xxlx,  68. 

CasweUy  J..,  in  Europe,  xxx,  80S. 

Catalysis  and  contact  actions,  Lotwd^  zzx, 

Cauchy,  A.,  death  of,  xxiv,  299,  406. 
Celliriosc.  digested  by  sheep,  xxix,  482. 
solutLon  of  in  ammonio>oxyd  of  cop- 
per, xxix,  429. 
transformation  to  sugar,  xxvUi,  480. 
into  parchment,  xxviii,  481. 
Centemodon^  fossil  reptile,  xxii,  128. 
Central  Asia,  Khanikoff's  expedition  in, 

xxix,  91. 
Cerium,  prenaration  of  pure  compounds 

of,  XXV,  48o. 
ChallE,  spongeous  origin  of  siliceous  bod- 
ies of,  xxfi,  415. 
Chandler^  C.  F.,  Miscellaneous  Chemical 

Researches,  noticed,  xxitf,  149. 
Chapman's  Flora  of  the  Southern  U.  S., 

notice  of,  A  Oray^  xxx,  187. 
Ch4ippeU«nUfL  /.,  barometric  action  dur- 
ing a  tornado,  xxiii,  18. 
ChtMfu  A.  J  on  vaslineria  spiralis,  noticed, 

xxiv,  155. 
Cfutuvmet,  Wnky  announcement  of  his 
manual  of  spherical  astronomy,  zxvili, 
804. 

professor  of  Math,  in  Univ.  of  Mo., 
x^x,  145. 
Chemical  News,  The,  FT.  Crw}ke$^  xxix, 
282. 
Notices,  xxix,  118,  279, 488. 
Technology  of  Umalds  and  Siehcard- 
$ott,  noticed,  xxii,  149. 
Chemistry  and  Physics,  abstractsof,  xxviii, 
144,  276,  43a 
inverse  substitutions  in,  xxiv,  498L 
theory  of  substitutions  hi,  xxiv,  410. 
Chenot,  obituary  of,  M:W»y  xxi,  266. 
Chevreuly  odors  of  perfumes,  xxviii,  427. 
Chicago  Acad.  Sci.,  constitution  of,  no- 
ticed, xxx,  159. 


Chiml>orBJBO,  ascent  of,  Samy^  xxv,  141. 
China,  Yellow  Blver,   Maegowmk^  xxfr, 

27a 
Chinese  poisons,  xxvi,  225. 
Chlorid  of  lime,  new  mode  of  testing,  xxi, 

405.  ^^ 

Chlorids  at  Vesuvius,  xxiv,  273. 
Chlorimetrv,  xxi,  405. 
Chlorine,  determination  of  by  titrltion, 
xxii,«k 

elfoct  of,  in  eoloitoe  the  flame  of 
burning  bodies,  xxi,  2(& 
Chlorophyll,  on,  fWrnsLxxx,  12L 
Cholera,  note  on,  xxi,  i30. 
Chromate  of  lead,  prepamtlon,  for  use  in 

analyses,  Vo9dy  xxvil,  419. 
Chromium,  blowpipe  assay  of,  BBIgard^ 
xxiv,  887. 
crystallized,  etc,  xxiv,  14L 
easy  mode  of  preparing,  xxvfii,  488L 
Chronomaters,  electrtCiXxu, 268. 
Cinchonia,  test  for,  J,  H.  JBKZ,  xxvi,  lOS. 
Clark^  JL,  new  double  stars,  xxv,  IM, 
xxix,  997. 
new  micrometer,  xxix,  906. 
telescope  of,  xxi,  158. 
CUxrht  H.  J.y  notice  of  Agaaslx  on  the 
Embryology  of  the  Turtle,  xxv,  94SL 

on  an  improved  microscope,  xxviii, 
87. 
on  equivocal  generation,  xxvHi.  154. 
on  the  origin  of  vibrio,  xxviii,  107. 
Clark,  &  My  new  compressor,  Ac.,  xxix, 

448. 
Clarkj  Ti  W.y  inaugund  dissertation  oi; 
noticed,  xxiv,  44Z 
on  Flchtelite,  xxv,  161 
Oassiflcation,  A^assiz  on,  reviewed,  J.  D. 
Danoy  xxv,  d2L 

of  Crustacea,  Ikma^  xxH,  14,  jcxv, 
885. 
of  mammals,  B.  Owen,  xxv,  177. 
of  mammals,  origin  of;  natnnl  sjb- 
tem,  xxiv,  410. 
ClaiUj  on  the  platinum-metals,  xxlx,  425. 
Clauthu,  JR.r  application  of  the  mechani- 
cal theoiT  of  beat  to  the  Steam  Engine, 
xxii,  180,  864. 
mechanical  theory  of  heat,  xxiii,  25w 
Cleavage,  slaty,  xxiv,  150. 
Climate,  ancient,  xxvi,  121. 

as  influenced  bv  the  distribution  of 
land  and  water,  Henrteaty.  xxvii,  3161 
of  California,  O.  BarOMy  xidl,  901. 
laws  regulating  isothermal  lines,  Arp 
nes^,  xxidl,  828. 

of  San  Francisco  for  1865,  K  CWbotu, 
xxi,  805. 
tertiary,  xxvi,  979. 
CUmatology  of  U.  States,  by  L.  Bhdget^ 
noticed,  xxiv,  299. 
reviewed,  xxv,  286. 
Clocks,  electric,  at  city  of  Marseilles,  xxi, 

405. 
Clouds,  reflections  by,  in  the  CatsldUs,  . 

xxvi,  298. 
{Coal  and  its  Topognphy,  by  /.  P.  £sib|r* 
noticed,  xxii, ««[ 
Breclienridge,  xxv,  285. 
cannel,  J.S,  Nnoberry  on  formation 
of,  xxiii,  212. 
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quereuxj  xxvIlL  21,  xxx,  68,  967. 

formation  oi  Saxony,  Oeinitz  on,  no- 
ticed, xxil,  454. 

measures,  on  carbonate  of  iron  In, 
W.  R  Booing  xxl,  339, 

mineral,  blowpipe  assay  of^  Ouqmum^ 
xxyi,  127. 
mmeral.  In  Peru,  xxll,  274. 

of  Saxo»y,./S!(ein,  xxy,  28& 
results  of  action  of  beat  on>  bltumin- 
ons,  A.  A,  HdyeSy  xxvil,  294. 
tar  as  a  dlsinfectaat,  xxvili,  425. 
Coatiy  7.,  eruption  at  Hawaii,  xxU,  240. 
eruption  of  Mauna  Loa,  xxL  189, 287, 
xxvii,410,.xxlx,.802. 
on  Kilauear  xxi,  100. 
volcanic  action  on  HawaU,  xxiil,  485. 
Tolcano  of  BHauea,  xxv,  136. 
Coast  Survey,  measurement  of  base  hi, 
xxy,  5& 

notice  of  history  of  progress  of, 
xxvii,44a 

Report,  1866,  xxiv,  159.. 
for  1856,.  xxv,  815,  460. 
for  1857,  xxvlll,  92. 
JSohTs  report  on  discweries  on 
the  Pacific  Coast,  xxvili,  98. 

review  of  results  of,  xx\',  75.  249. 
Cobalt  and  nickel  in  N.  Carolina,  Wurtz 
on,  xxvil,  24. 

equivalent  of,  xxiv,  427,  xxv,  488. 
sesquioxyd  and  nitrite  of  potash, 
Stromeyer^  xxl,  417. 
Coffin,  Jf.y  on  aurora  of  ia59,  xxx,  851. 
Cold  weather  at  Hanover,  N.  H.,  xxiv, 

155b 
Color,  cause  of,  /.  Smith,  xxlx,  276. 
Colors  subjective,  experiments  in,  0.  N. 

iftMd,  zxx,  182. 
Colorado  River,  survey  o£  xxvi,  95. 
ComlrastioD,  Influence  or  solar  light  on, 

John  LeOonte,  xxiv,  317. 
Comet,  Donatio  xxvil,  148.. 

dimensions  of  Donati's,  W.  A,  Norton, 
xxix,.79,88& 

dynamical  condition  of  the  head  of, 
W,  A.  Norton,  x  xvU,  86. 
new,  Bruhns,  xxl,  488. 

W.  MtchHl,  xxi,  43& 
of  1855,  elements  of,  JSiimker,  xxl, 
489. 
first  of  1&57,  xxiU,  447. 
2d,  Sd  and  4th  of  1857.  xxiv,  289. 
new,  5t]»  and  6th  of  1857,.  xxv,  128. 
1st  and  2d  of  1868,  xxv,  447,  448. 
3d  of  1858,  xxvi,  146. 
4th  of  1858,  xxvi,  433. 
5th  of  1858,  (Donatrs),  xxvi,  488. 
7th  of  1858,  xxvi,  484. 
Cometa  of  1858, 1859.  xxviU.  158. 
polarized  light  or,  xxvliL  155. 
comas  and  tails  of.  BartleU,  xxlx,  62. 
Compressed  air,  xxv,  96. 
Compressor,  for  use  with  microscope, 

new,  &  M.  Clark,  xxlx,  448. 
Conrad,  T.  A„  fossil  tertiary  shells  of  Cal 
ifomia,  collected  by  Blake,  xxi,  268. 

on  a  new  Unlo,  xxi,  ITZ, 
AM.  JOUR.  6CI.<-:9ECOND  SERIE9,  Vol. 
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Contments,  on  the  relations  of  the  coast- 
lines of,  and  the  Arctic  and  Antarctic 
circles,  xxiv,  438. 

Owen,  on  outlines  of,  xxv,  1801 
ConvbearejW.  D.,  biography  of,  xxvil,  68L 
Cook,  G.  M.,  subsidence  of  New  Jersey 

coast,  xxiv,  341.    * 
Cooke^j.  P.,  chemical  problems  and  reac- 
tions, noticed,  xxiv,  160. 

Chemical  Physics  by,  noticed,  xxlx, 
450. 
classification' of  elements,  xxVli,  129. 
memoir  on  compounds  of  zinc  and 
antimony,  noticed,  xxx,  159. 

variation  of  eOBstitution  in  mineral 
species  independent  of  phenomena  of 
isomorphism,  xxx,  191 
Cooper,  J.  G.,  on  forest  trees  of  N.  Amer.y 

xxix,12a 
Conservatory  of  Art  and  Science,  Boston, 

xxvU,  451. 
Copper,  artificial  crystallization  of,  J.  W^ 
MaUU,  xxx,  253. 

metallurgy,  Ac  of;  by  PigffoU,  noticed, 
xxv,  446, 

quantitative  deteiteinatfbn  of,  Molhr: 
xxl,  417. 

sulphate,  prepaiUtion  of,  H.  Wurtz^ 
xxvi,  867. 
Copper-wire  for  helices,  substitute  for, 

xxll,  267. 
Coprolites,.  analyses- of,  xxiv,  111. 
Coral,  rate  of  growth  of,  T,  l^fmanf  xxvi, 
447. 

reefs,  agency  of,  in  forming.  Florida, 

J.  LeOonte,  xxiil.  46. 

from  N.  Carolina,  Emnuma,  xxll,  889. 

Cordilleras  on  Gulf  of  St.  Bias,  xxvUi,  98. 

Comette,  A.,  on  aurora  of  August,  1859, 

xxvili,  398. 
Correction  of  error  respecting  Davy's  dis- 
covery of  alkaline  metals,  xxvili,  278. 
Cosmogony  of  T.  A,  Ikwies,  noticed,  xxv, 

108. 
Cosmology,  Biekok*$  Rational,  reviewed» 

xxvIll/158. 
Cretaceous  fossils  of  Nebraska,  xxiv,  275. 
fossils  of  the  carboniferous  limestone 
of  Indiana  and  niinois,  xxiv,  276. 
of  the  U.  States^/.  HiOl,  xxiv,  72L 
of  New  Jersey,  (note),  xxviil,  88^ 

corrected,  xxviil,  151. 
see  Gtoiogy. 
Crinoidea,  nine  new  species,  xi^IIl,  233. 
Devonian,  of  Coblcntz,  reference  to 
paper  on,  xxiv,  280. 
Crockett,  J.  M.,  on  aurora  of  1859,  xxx,  847. 
Crocodiles,  fossil  of  Nebraska,  Xxll,  120. 
Crookea,  W.,  new  chemical  Jouraal,  notlee 
of,  xxlx,  2®. 

wax-paper  photographic  process,  xxll, 
158. 
Oroeaon,  D.  C,  on  aurora  of  Aug.,  1859, 

xxlx,  96. 
Crucibles,  on  care  of  phitinum,  JSrdmann, 

xxx,  265. 
Crustacea,  dassiflcation  of,  /.  D,  Dana, 
xxll,  14,  xxv,  385. 
Cumae,  Agaseix,  xxll,  285b. 
ft^sh  water  Entomostracan  of  South  • 
America,  Lubbock,  xxll,  289. 
XXX,  No.  90.-NOV.,  186a 
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Onstacea,   Isopod,   from  the  Antarctic 
seas,  /.  SighU,  xxU,  391. 

reference  to  paper  on  Paleozoic  bi- 
valve  Entomofitracan,  xxii,  285. 

StinuMon's  reBearches,  noticed,  xxri, 
141,45: 
Crystalline  form  not  -  necessarily  Indica- 
tive  of  definite  chemical  composition, 
J.  P.  Oooke,  XXX,  194. 

of  iodine,  xxi,  412. 
of  phosphoms,  xxi.  412. 
of  selemum,  xxi,  41L 
CiTBtallintion,  fiict  in,  Hchroeder^  xxrii, 

of  Tarions  salts,  Marignae  on,  refer- 
red to,  xxvi,  402. 
Crystallogeny,  fiicts  in,  xxiii,  114. 
CiTBtal  models  in  wood,  on  sale,  xxTi, 

of  glass,  mannikctared  by  F.  Thonuu^ 
xxvi.  360. 
Ciystals^ma^eiic induction  of,  JPliieker, 
XXV,  2T2. 

mode  of  measnring,  P.   Catamajor^ 
xxiv,25L 
CuLgany  E,  Tfl,  on  aurora  of  Aug.,  1859, 

xxix,  97. 
Curare  in  trottment  of  tetanus^  xxix,  209. 
Currents,  northern  oceanic,  xxiv.  237. 
oceanic,  £  R  Hunl,  xxvii,  169. 

J.  X>.  Dana^  xxvi,  23L 
tidal,  of  N.  York  bay,  Baehey  xxvi, 
884. 
CwrtUfs  GeoL  and  Nat.  Hist  Survey  of  N 

Carolina,  Pt  IIL,  noticed,  xxx,  275. 
Curves,  in  forms  of  flowers,  &c.,  xxiv,' 

444. 
Cyclopedia,  New  American,  notice  of, 
xxix,  803, 451. 


Dalton,  J.,  Memoir  on,  noticed,  xxiii,  449. 
iXifio,  /.  x>.,  Arctic  Explorations,  of  Dr. 
Kane,  review  of;  xxiv,  235. 

cephalization,  a  fundamental  and  po-{ 
tentul  element  in  classification,  xxv, 
213,386. 
Chondrodite,  on  crystals  of^  xxi,  198. 
Crustacea,  classification  of,  xxii,  14. 
drift  period,  note  on  the,  xxiv,  432. 
Europe,  departure  for,  xxviii,  450. 

return  from,  xxx,  308. 
fossils,  note  on  new,  in  the  Potsdam 
Sandstone,  xxiv,  434. 
generation,  on   si>ontaneous,   xzvii, 

geological  history,  on  American,  xxii, 

plan  of  development  in  American, 
xxii,8fe. 

Geological  Report  of,  proposed  re- 
print of,  xxii,  452u 

iron,  note  on  Rammelsbei^  on  titanic, 
xxvii,42a 

Leucophane,  Fowlerite,  Pectolite,  xxi, 
205,208. 
Karcou*s  Geology,  xxvil,  137. 

of  North  America,  xxvi,  823. 
strictures,  notice  of,  xxviii,  153. 
Ifauna  Loa,  eruption  of,  xxvii,  410. 


Supplemeat,    second. 


DanOj  J.  D.,  Manna  Loa,  Tohanic  actiatt 
at,  xxi,  241. 

Mineialocical 
xxi,  193. 

third,  xxii.  241 
fourth,  xxiv,  107. 
fifth,  xxv,  89& 
sixth,  xxvi,  345. 
seventh,  xxviii,  128. 
eighth,  by  Bnahy  xxix,  36Sl 
Nat.  Hist,  of  U.  S.,  review  of  A£^>ka»ix'« 
contributions  to,  xxv,  202,  SSL 

oceans,  note  on  currents  of  the,  xxvi, 
28L 
parthenogenesis,  xxiv,  809L 
prehnite  and  chiysolite  isoraoipliaBflv 
xxvi,  381. 
ripldolite,  on  casts  of,  xxviii,  250. 
sandstone  of  Conn,  river,  age  of;  xxiv, 
427. 

silicates,  classification  of  the  minenl 
hydrous,  xxvL,  96L 
Species,  errata  to  paper  on,  xxvi,  146L 

thoughts  on,  xxiv,  805. 
Zoophytes,  Synopsis  of  Bepoft  on, 

Danid's  Geological  Report,  noticed,  xxv, 

275. 
DarUngUm'9  American  Weeds  and  Usefhl 
Planto,  noticed,  xxvii,  437. 

notice  of  Gny's  Mannal  <rf  Botany, 
xxii,  437. 
Darmn,  C,  Origin  of  Species  by  Natnial 
Selection,  notice  of;  xxix,  146i 
review  of;  xxix,  158. 
discussion  between  two  readers 
of,  Oraty  and  DreoKhBtUj  xxx,  226. 
review  of;  A.  Qrayy  xxix,  158L 
J^otfiz,  XXX,  14a 
ivno«,xxx,  1. 
theology  of,  xxx,  23fi. 
Dmabmyj  C,j  Lectures  on  Komao  hnsbaid- 

ry  of.  noticed,  xxv,  80^ 
Ikmbrte,  artificial  formation  of  minerals, 

xxi.  194. 
Dttu^iahj  J.y  on  fermented  bread, xxx,  890. 
Ztetfkf,  Cosmogony  of;  noticed,  xxv,  106l 
Davi*,  J.  B.y  on  measurements  of  the  hn- 

man  races,  xxix,  329. 
IkariSj  N.  K.y  meteor  of  July  8th,  180Q, 

Z>eim*«  Theoria  Motns  of  Gauss,  noticed, 

xxvi,  147. 
DaxiiwiC*  pressure  gauge,  xxix,  208. 
Baoy^  Sir  IT.,  discoveiy  of  allEaline  metals, 
error  concerning,  corrected,  xxviii,  278. 
Dawety  W.  JZL,  descrip.  of  an  equatorial, 
xxix,42L 
on  Saturn,  xxi,  158. 

J.  TT.,  Archaia,  xxix,  146. 
on  Devonian  trees,  xxiv,  280. 
post-pliocene  of  Montreil,  xxv,  S7S. 
post-tertiary  of  the  St.  Lawrence  v^- 
ley,  xxvii,  434. 
Dtnuon,  &  /.,  his  Lake  Superior  report, 

noticed,  xxviii,  15L 
DttW90H,  W.,  on  aurora  of  1859,  xxx,  S45l 
Dayman's  Atlantic  soundings,  xxvi,  9ia 
Dead  Sak  jr.  ibolf,  xxiii,  29a 
DeCandcae^t  Geographical  Botany,  no- 
ticed, xxii,  439. 
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DeCandoiOeB  Prodromus,  noticed,  rsdli^lSft. 

De  Clauaaen^  on  plants  iUmlshin^  fibre  for 
paper,  and  on  artificial  gutta  percha, 
<&c,  xxi,  200. 

Declinometer  observations  at  Girard  Col- 
lege, discussion  of,  A.  JX  JSaehe^  xxix, 


Deep  Sea  soundings,  new  apparatus  for, 
xrvlil,  L 

importance  of,  for  a  submarine  tele- 
graph, zzviii,  51. 

in  sea  of  Kamtschatka,  J.  W.  Bai- 
ley, xxl,  284. 

Ddaney^  K  M,  ^,  on  aurora  of  1869,  xxx, 
349. 

I>ennis^  Wi  (7.,  on  aurora  of  1859,  xxx, 
861. 

Densities  of  vapors,  calculation  of,  Kopp, 
xxiv,  422. 

Density  of  the  earth,  mean,  xxv,  44a 

Depth  of  Mediterranean,  XXV,  310. 

De  8a%tuure*9  Mexican  Crustacea,  xxvii, 
445. 

DesehieeauXy  A,  extracts  from  apamer  by, 
on  refraction  in  minerals,  xxv,  096. 

Detor  on  fossil  Echinids,  noticed,  xxvii, 
276. 

DeapretZy  discussion  on  simple  bodies  with 
J/umcUj  xxviii,  121. 

l>eville,  on  methods  of  preparing  the  ele- 
ments, xxiv,  141. 
on  producing  hl^h  heat,  xxii,  105. 
on  silicinm  and  siUciurets,  xxiv,  423. 

DevilU^  8L  Claire,  work  on  manufacture  of 
aluminum,  xxvliiil26, 160. 

Devonian  trees,  /.  W.  Daweon,  xxiv,  280. 

Deweu^  C,  Caricogniphy,  xxiv,  46,  xxvii, 
78,  xxviii,  281,  &x,  m. 

notice  of  Emmons's  Report  on  North 
Carolina  geology,  xxiv,  437. 
on  aurora  011859,  xxix,  253. 
Lake  Ontario,  varying  level  of;  xxvii, 
896. 
Neo-macropla,  xxii,  801. 

Diamagnetic  bodies,  disposition  of  force 
in,2VwtoK,xxiv,264. 

Diamond,  false,  xxvi.  397. 
Kohinoor,  xxii,  m 

Diapason,  natural,  xxvi,  97. 

Dlatomaceae,  see  Infutoria. 

Diatoms,  measurement  of  stria  of,  xxvii, 
249. 

Dichromatism  in  solutions,  Oladdone,  xxii, 
412. 

Didyniium,  optical  test,  Oladetoney  xrv, 

Dinomis,  new  species  of,  OweHj  xxii,  138. 
Disinfectants,  on  various,  F,  Si  Storer, 

XXX,  125. 
Disinfection  and   dressing  of  wounds, 

xxviii,  425. 
Dolomites,  facts  in  the  history  of,  xxviii, 

IkmatVB  Comet,  (5th  of  1858),  xxvi,  483. 
dimensions  of,  Norton,  xxix,  79. 
iyOrbigny,A.,  biography  of,  xxvii,  71. 
Dove,  H.  W.,  rain  in  the  temperate  Eone, 
x3, 112. 
experiment  in  acoustics,  xxvii,  121. 
Dragon-tree  of  Orotava,  xxii.  135. 
Draper^  J,  TT.,  on  flame,  xxvi,  268. 


a>rift  and  Post-tertiary  in  Northern  Amer- 
ica, xxi,  325,  338. 
Drift  phenomena,  cause  of,  /.  i>.  BainAy 

Dromedary  imported  into  8.  A.,  xxviii, 

431. 
Dudley  Observatory,  xxii,  443. 

meridian  instruments  of,  K  A, 
Oindd,  xxiii,  404. 
Dufi-enoy,  A.,  death  of,  xxiv,  160. 
Jhtnuu,   eqiUvalents   of  elements,   xxv> 
267,  xxvi,  259. 

on  the  relations  of  the  elements,xxviJ, 
252. 

on   spontaneous  generation,   xxvii, 
407. 
Ihtngliaon'a  Medical  Lexicon,  noticed,xxv, 

Durand^  E.^  Biography  of  Mlchaux,  xxiv, 

161. 
Dutch  liquid,  xxiv,  421 
Dyeing,  theory  of,  BoUey,  xxix,  480. 
Dynomoscopy,  xxvii,  26i 

E. 

Ear,  music^  how  detected,  xx\'l,  97. 
Earl,  O.   W.,  submarine  plateaus  of  the 

East  Indies,  xxvi,  442. 
Earth,  chemistry  of  primeval,  HurU,  xxv, 
102. 
density  of,  xxiv,  158,  xxv,  448. 

determined  by  pendulum  experi- 
ments, Airy,  xxl,  359. 

direction  of  gravity,  at  surface  of.  Hen- 
nesty,  xxv,  106. 
figure  of,  xxiv,  417. 
figure  of,  review  of  Schubert's  essay 
onTby  JiMler,  xxx,  46. 

origin  of,  observations  on,  /.  I).  J)ana, 
xxii,  805,  885. 
physical  structure  of^  Hennewy,  Ixii, 

temperature,  at  depths,  xxv,  448. 
Earthquake  hi  Japan,  xxi,  144. 

catalogue,  etc,  by   MaUet,  noticed, 
xxvii,437. 
in  California,  W.  R  Blake,  xxi,  449. 

Traak,  xxv,  146. 
in  Connecticut,  xxvi,  298. 
in  Italy,  xxy,  2«). 
m  New  Zealand,  xxii  J12& 
in  western  N.  York,  Weet,  xxvi,  177. 
of  1851  in  Chile,  J.  M,  mUief,  xxi,  88a 
of  Simoda,  conclusions  from,  xxv.  83. 
at  St.  Louis,  Bufialo,  etc.,  xxv,  186. 
waves,  felt  on  W.  coast  of  U.  S.,  X  2>. 
Bache,  xxi,  87. 
Earthquakes  at  Hilo,  Hawaii,  8.  CLyman^ 
xxvii,  264. 

in  California,  J,  R  Traak,  xxii,  119, 
xxiil,  341,  xxvi,  296,  xxviii,  447. 

of  Southern   Italy,   Lacaita^  xxviii, 
210. 
East  Indies,  submarhie  plateaus  of,  EarL 

xxvi,  443. 
Eaton,  />.  a,  ferns  of  Cuba,  xxvii,  197. 
three  new  ferns  of  California,  xxii, 
188. 
Ebebmen,  works  of,  noticed,  xxi,  124. 
Eclipse  of  sun,  total,  in  1858,  xxvi,  484. 
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Eclipse  of  the  Bun,  toUl,  in  1860,  JPfaye, 
zxiz,190. 

.Aanerican  expedition  to 
view,  XXX,  167,  281,  285. 

ACtobserved  in  Spain,  xxx, 
288,309. 

JBdtoardty  Mine,  lOn  spontaneous  genera- 
tion, xxvll,  40L 

Eggs,  unnsual  modes  of  gpestation,  Wy- 
rnafiy  xxyii,  5. 

JBHghU^  J.y  Isopod  XHrustacean  from  tbe 
Antarctic,  xxil,  891. 

EhrenbergU  Microgeology,  noticed,  xxiv, 

origin  of  Greensand,  zxii,  282. 
Mtenlohr^  waVe  length  of  most  refrangi- 
ble rays,  zxiii,  lid. 
JUlderhorst's   Blowpipe  Manual,  noticed, 

xxii,803. 
Electric  clocks,  Marseilles,  xxi,  40S. 

conduction,  Faraday^  xsl,  888. 

iUominaUon.  zzili,  440,  xxiv,  411. 

light  in  medicine,  xxix,  419. 

telegraph  across  the  Atlantic,  xxvi. 


285.45 
259. 


across  the  British  Channel,  xxir, 


ftcross  the  Mediterranean,  xxi,jS57. 
dangers  from  wire,  xxvi,  896. 
in  the  determination  of  longi- 
tude, XXV,  79. 
Electrical  conducting  power  of  metals, 
xxfti,422. 

conduction,  increase  in  the  resistance 
to,  depending  on  temperature,  zzvii, 
260. 
currents  in  animals,  xxri,  428. 
discharges  in  rarefied  air,  xxvi,  268. 
discharges,  phosphorescence  in,  Oa9- 
siot,  xxvii;  183. 

induced  when  taken  in  aqueous  va- 
por, Oaasiotj  xxvli,  134. 

excitation,  on  a  new  source  of,  U. 
Mote,  xxiv,  886. 

phenomena  in  houses,  Xoomis,  xxvi, 
58. 
Electricity  applied  in  local  anesthesis  in 
toothrdrawlng,  xxvi,  489. 
atmospheric,  xxil,  268. 

Jobard's  theory  of,  xxiv,  411. 
chemical  effects  o^  Ftiieker,  xxvii,  261. 
De  la  Bive  on,  noticed,  xxvi,  97. 
Dellman''a  method  of  observing  atmos- 
pherie,  xxiii,  288. 

Medical,  of  W.  F.  CTianmng,  noticed, 

xxvU,  156. 

Electrodynamic  measurements,  xxiii,  480. 

Electrolysis  of  sulphuric  acid,  xxviii,  281. 

Electrolytic  investigations,  Magnwiy  xxv, 

98. 
Electro-magnetism,  substitute  for  copper 

wire  of  helices,  xxii,  267. 
Electro-magnets  and  magnetic  adhesion, 

/.  Mcm$,  XXX,  418. 
Electro-physiology,  MaOteueei,  xxii,  270. 
Electrotype  processes,  3fotono,  xxVjl44. 
Element,  on  a  new  metallic.  Van  JToM?, 

xxx,  m 
Elements,  Dumcu  on,  xxvi,  259,  xxvii,  2i. 
clasflificationof,  bjJ.  P.  CboJl-e,  noticed! 
by  air  John  HerKhd,  xxvii,  128. 


(Elements,  on  some  general  methods  «C 
preparing,  DeviUe,  xxiv,  141. 

Elephant,  American,  in  Mexico,  xx?r,  98Sl 
fossil,  of  Great  Britain,  xxv,  274. 

Elentherocrinus,   TanddL  and  i^kumarA, 
xxii,  121. 

Elevation  of  Alleghany  Mts.,  xxiii,  G2L 

Elevations  of  Dead  Sea,  etc,  xxiU,  1461 
over  Arctic  America,  Itbiater,  xxi,  831. 
of  Mountains,   remark   on  Elie  de 
Beaumont's  theory,  /.  D.  Dana^  xxii, 
846. 
^e^  Height 

i^ie  <ie  AanmofiA  on  fold  in  stiaU  of  Petit- 
CoBur,  xxix,  121. 

EUiot  Soc.  Nat.  Hist,  Proceedinga  of, 
xxii,  152,  xxiii,  804. 

Ellsworth,  H.  L.,  bequest  of;  to  Yale  Col- 
lege, xxvii,  451. 

Embtyoiogy  of  the  Turtle,  Affassizy  xxv, 
842. 

EnmuM  JSl,  geological  report  of  K.  Car- 
olina, by,  noticed,  xxiv,  427. 

Emory,   W.  H.,  report  of,  on  Mexican 
Boundary,  noticed,  xxvi,  446. 

Empiricism,  application  of  physical  ad- 
ences  to  medicine,  xxx,  412. 

Engdmann,  O,,  Mexican  cactaceap,  xxviii, 

new  dioecious  grasses,  xxviii,  439l 
on  arrangement  of  species  of  Coscata, 

xxix,iaa 

on  elevation  of  St  Louis,  noticed, 
XXX,  894. 
lEntomostiaca,  see  Cnintatita. 
Equatorial,  description  of;  Wl  B.  JVii— , 

xxix,42L 
Equivalent  numbers,  numerical  reUtlona 
of,  in  elementary  bodies,  JT.  C   Am, 
xxix,  96,  349,  XXX,  399. 

of  cadmium,  xxv,  438L 
of  cobalt,  xxv,  438L 
of  lithium,  xxviii,  349. 
manganese,  xxv,  438,  xxviii*  437. 
of  nTckel,  xxv,  ^  xxviii,  43& 
of  tellurium,  xxv,  488L 
see  Atomic  Weight*. 
Equivalents  of  the  elements,  Jhtmaz^  xxr, 
367,  xxvi,  259,  xxvii,  252. 

on  numerical  relation  between,  xxvii, 
128,  densities  and,  Bayfair,  xxx,  42a 
Equivocal  generation,  xxviii,  154. 
Erdmann,  notice  of,  xxvii,  119L 

on  care  of  platinum  crucibles,  xxx, 
265. 
Eruption  of  Mt.  Hood,  Oregon,  xxviii,  44SL 

Manna  Loa,  xxviii,  66,  284. 
Espy,  J.  P.,  death  of;  xxix,  301 
Essex  Institute,  Proceedings  of,  xxii,  15S. 
Ether  and  its  homologues,  new  method 

for,  xxii,  107. 
Ethnography  of  Rocky  Mountain  r^ion, 
Momauten^B  work  on  in  progress,  xxv, 
319. 
Ethylamine,  on  production  of;  3L  C  Lea, 

XXX,  401. 
Ethylene,  compounds  of,JSiS.  Bnff,  xxlil, 

Swartz,  on  oxyd  of;  xxviii,  141 
E^oUde,  T.  S,  JTimf,  xxv,  437,  xxvii. 
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Enrope.  infonnation  to  etudents  Tisiting, 

JBtftmSyJS.  fr.,  onaieteoriteof  Mayl,  1860, 

xzx,  106,  296. 
iSVoTM,  Johriy  fossil  plants  from  Yoncou- 

▼£r'i  Islandj&c.,  xxyiil,  85. 
JSubanky  T..  Thoughts    on  matter  and 

force,  noticed,  xxvii,  aOl. 
Expansion  of  liquids  above  their  boiling 

points,  TMUfrier,  xzvU,  d6L 
Expedition,  Southern  African,  by  F.  de 

Cotta  Leal,  xxvii,  882. 
to  the  Atrato«  New  Granada,  xxvi,  870. 
Exploration  of  Western  Br.  Amer.,  notice 

of;xzx,  896l 
Eye,  on  renderfaig  visible  circnlation  in, 

0.  N.  Sood,  XXX,  264, 886. 
Eyes,  color  blindness  in,  TyndaUy  xxii, 


P. 

^kiteoner.  on  Mastodon  and  Elephants, 
XXV,  2k 

ossiferous  caves  near  Palmero,  xxviii, 
28t 
J^braday,  magnetic  philosophy,  xxi,  262, 
observations  on  divided  gold,  X3dv, 
269. 
on  electric  conduction,  xxi,  868. 
researches  in  physics  and  chemistry, 
xxFiil,  147. 
wRivrv,  on  triassic  system  in  Savoy,  ftc„ 

xxlx,  119l 
Faye.  on  solar  eclipse,  xxix,  136. 
Faife^i  Cosmomphie,  noticed,  xxi,  124. 
Fecula  of  the  Horse-chestnut,  xxii,  264. 
Feldspars,  origin  of,  T.  &  Bunt,  xxv,  485. 
Iimdler,A..  onauromof  1859,  xzx,  846, 855. 
Fermentation,  Buteur,  xxix,  411. 
Fern  root,  bread  from,  xxiv,  281. 
Fertilizers,  general  law  of  displacement 

among  saline,  xxviii,  77. 
J!%ddy  fossil  foot-marks,  xxix,  861. 
Filters,  of  gun-cotton,  Boettger,  xxx,  268. 
Filtration  through  sand,  WUi,  xxiv,  157. 
FitOeu,  H.  /.,  on  aurora  of  1859,  xxx,  852. 
Fish-breeding,  salmon  at  Stormont,  xxi, 

292. 
Fish  scales,  of  striped  Bass,  analysis  of,  J. 

Qrtau,  xx\i,  447. 
Fishes,  of  China,  work  on^  referred  to, 
xxiv,  446. 
fossil  of  California,  Agaasiz,  xxi,  272. 
from  Nebraska,  xxii,  lia 
of  Pa.,  /.  Lea,  xxU,  123. 
J.  Leidy,  xxii,  453. 
l^teh  on  noxious  insects,  noticed,  xxlil,  150. 
Flame,  J,  W.  I>raper,  xxvi,  268. 

effects  on  musical  sounds  of,  LeConie, 
xxv,  62. 
sonorous,  W,  R  Bogen,  xxvi,  1,  240. 
Flesh,  on  preservation  of,  VerdeU,  xxx.  269. 
FUvty,  Des  races  qui  se  partagent  rEu- 

rope,  noticed,  xxix,  152. 
Flora  of  Northern  U.  States,  Statistics,  A. 

Gray,  xxiii,  62,  869. 
Floridia,  formation  of,/.  LeCotUe,  xxiii,  46. 
Fluorescence,  new  case  of,  J.  W,  MaUet, 

xxiii,  481 
Fluorescence  of  Oleum  Neroli,  xxv,  800. 
produced  by  the  Aurora,  xxvi,  271. 


Flnorids,  researches  on,  xxii,  405. 
Fluorine,  J.  NicJdh,  xxiv,  895. 

in  the  blood,  Niddh,  xxUi,  101. 
Fluosilicates  and  fluostannates,  xxvi,  271. 
Foneaagrioe,  electric  light  for  medical  use, 

xxix,419. 
FooUj  jB.,  a  new  source  of  electrical  excl- 

Ution,  xxiv,  886. 
heat  in  sun's  rays,  xxii,  877. 
Eunice,  circumstances  affecting  heat 

in  sun's  rays,  xxii,  882. 
Foot-marks,  fossil.  A  Fidd,  xxix,  861. 
Footmark,  new,  from  Turner's  fidls,  E. 

mtehcoek,  xxi,  97. 
Footprints  in  Pennsylvania,  /.  Wyman, 

xxC444. 
Lea,  xxii,  128. 
Foraminifera,  W,  B.  OarpenUr,  noticed, 

XXL429. 
J,  Q.  J^reys,  xxi,  432. 
Foraminiferous  origin  of  Greensand,  Bai- 

few,  xxii,  280. 

[>roes,  2>.,  color  to  flame  from  chlorine, 

xxi,  262. 

Force,  conservation  of,  J.  Henry,  xxx,  82. 
correlation  and  conservation  of,  by 

Jo9,  LeCofite,  xxviii,  805. 
Forces,   on  the  interaction  of  natural, 

Hdmholtz,  xxiv,  189. 
7.  Lyman,  xxix,  185. 
Forest,  modem  submei^ed,  Nova  Scotia, 

xxi,  44a 
Forests  and  Peat  bogs  of  Bohemia,  xxi, 

442. 
Formic  acid  from   carbonic  acid,  xxii, 

408. 
Forahey,  C.  O.,  on  aurora  of  1869,  xxix, 

268. 

FOBSIL— 

American  elephant  in  Mexico,  xxv,  283. 
Archimedes,  J.  HaU,  xxiii,  208. 
batrachians,  Wyman,  xxv,  158. 
bivalves,  proportion  of.  In  different  ages, 

of' Canada  West,  xxviii,  152. 

coal  plants,  Bohemia,  xxii,  454. 
Ximbaa,  xxv,  151. 

coral,  note  on  Palssotrochis  of  EnnumSy 
xxiii,  278. 

corals  (Silurian)  from  N.  Carolina,  Em- 
mane,  xxii,  889. 

crinoids  of  N.  York,  /.  IfaU,  xxv,  277. 

Crustacea    (Pterygotus)    of    Scotland, 
Salter,  xxii,  417. 

Devonian  fishes  of  Ohio,  Ifewberry,  xxiv, 
147. 

Dichodon,  of  Upper  Eocene,  xxii,  420. 

Eifel  Echinoderms,  xxv,  151. 

elephants  and  mastodon,  Falconer,  xxv, 

elk  in  Switzerland  with  remains  of  art, 

XXV.  279. 
fish,  E  mteheoek,  xxi,  96. 
fishes  and  mammalia,  notice  of  a  paper 

by  J.  Leidy  on,  xidi,  468. 
flora,  Cretaceous,  of  Kansas,  Meek  and 

ffayden,  xxvii,  81,  219. 
footmark,    from    Turner's    FftUs,    E. 

Hitchcock,  xxi,  97. 
footprints    in    Pennsylvania,   Wyman^ 

xn,  444. 
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Fossil— 
ichthyodoralltes,  xxi,  433. 
fnammAl  of  the  Stonesfleld  slate,  xziL 

419. 
of  Nebraska.  Leidy,  zzi,  433. 
mastodon  of  8.  America,  reference  to, 

J.  Wyman,  u±  147, 
palseozoic  star-flaiies,  Salter,  xxii,  415. 
Plants  of  N.  Am.,  note  on,  xxlx,  4S4. 
from  Washin^n  Ter.,  zzyiii,  85. 
of  Pennsylvania,  ^^,  Letqmraa, 

xzy,386,44'f. 
Recent  quadrapeds,  in  the  U.  8.,  zxr, 

443. 
Reptiles    and  fishes  fh>m   Xebraska, 

Leidy,  xzU,  11& 
Reptiles  of  Pennsylvania,  Lea,  xxii,  123. 
Shells  from  Cretaceous  rocks  of  N^ 

hnekaL,  R  B.  Meek  and  F.  K  Ifiaiden, 

xxix,83. 
new  from  Nebraska,  xxii,  438. 
tertiary  shells,  fishes,  Ac,  of  California, 

coUected  by  W.  P.  Slake,  xxi,  368. 
Trilobites    near  Boston,  Bogen,  xxii, 

396. 
Fossils— 
of  Antieosti,  xzv,  445. 
of  bone-beds  of  the  Upper  Ludlow, 

MurehiMn,  xxii,  4ia 
Calceola  hi  Tennessee,  J.  K.  Bag^urd, 

xxix,  348. 
carboniferous,  new,  8lLeeen»,  xxv,  358. 

of  Indiana,  Ac.,  BoO,  xxiv,  376. 
Cretaceous,  from  Vancouver's  Id.,  xxv, 

443b 
of  Nebraska,  etc,  HaSL,  xxiv,  72, 

275. 
crinoids,  description  of  nine  new  sub- 
carboniferous,  xxviii,  2S8. 
Lfon  and  Catsflddw,  xxix,  68w 
Devonian  in  Wisconsin,  Lixpham^  xxix, 

145. 
Eocene  of  the  TyroL   BtHmgtiiaumn, 

xxvii,4SS. 
Foraminifera,  distribution  of;  UfOrbig- 

ny,  xxvli,  74. 
at  Gay  Head,  Kass,  Tfl  Stimpeon,  xxix, 

145. 
of  Guadalupe  Mts.,  New  Mexico,  xxv, 

443. 
irenus  Tetradlnm,  species  oL  J,  2L  Saf- 
*/ord,  xxii,  286. 
of  Longmynd  Rocks,  reference  to,  xxlii, 

Miocene,  at  Styila,  Ettimgehemem,  xrrii, 

434. 
of  Tuscany,  xxvll,  484. 
of  Vienna,  EUing^uMaen,  xxvii,  483. 
of  Missouri  and  Kansas,  SKumard  and 

Swallow  on,  noticed,  xxv,  447. 
of  Nebraska,  Meek,  Harden,  and  Leidy, 

xxv,  439. 
of  N.  Carolina,  by  Smmone,  xxiv,  437. 
of  8.  Carolina,  by  Tttomeif  and  MoUrmt, 

noticed,  xxii,  «8^v,  159,  447. 
palnosoic,  new,  J.  HaU,  xxv,  lOa 

J.  K  MeCheeiufy  ia^2S&. 
Permian,  of  Kansas,  xxv,  Ste*    443, 

451. 
Post-pliocene  of  Montreal,  AnoMm,  xxv, 

m 


F088ILB— 

Poet-pliocene,  of  8.  C,  work  cm,  by  ^  & 

Botmee,  notloedL  xxvil  156,  xxix,  98a 
of  sandstone  of  Conn.  R.,  £,  HUekeaok^ 

^.,  xxii,  289. 
saurian,  new  Cretaceous,  in  New  Jersey, 

xxvli,  266w 
Tertiary  and  postiertiaiy,  Lu^meremaL, 

xxvil,  889. 
of  Texas  and  New  Mexico,  R  F.  Shm- 

mard,  xxix,  135. 
of  Vancouver's  Island,  xxiv,  976^ 
vertebnte,  of  N.  Carolina,   /.  LeSdy^ 

xxiii,  27L 
Vienna  publications,  notices  oi;  xxv,  267. 
Bee  fluther  QeoUigy  and  Zooloyy. 
FoucayU,  experiment  with  gyroecope,  on 

heat,  zxi^l9. 
F<neUr,  J.  Wi,  on  a  flint  implement  ftmnd 

in  gniveL  xxviii,  387. 
Frambe$,  0.  S,,  on  aurora  of  1859,  xxx, 

347. 
Frankliiv  I^y,  gold  medal  awarded  to, 

8ir  Joim,  ikte  of;  xxviii,  433. 
Fraunhofer's  lines,  K^ir<hht;ff*t  invest^ 

Uon  of,  xxix,  423. 
Prenqi,    on    ammonia-chromium    bases, 

xxviU,376L 
Fuchs,  biog:raphy  of;  xxiii,  95, 225. 
FueL  on  combustion  of  wet,  JBL  i 

JV-.,  XXX,  348. 
Furnace  crystalline  products,  xxii,  218, 

xxvi,d60. 
heat,  on  produclnir  intense,  IkeUk, 

xxii,lto. 
Fusible  metal,  new,  JL  TVbod,  xxx,  271. 

0. 

Galileo,  tribute  to,  S.  JSmreU,  xxii,  442. 
Gallerv  of  portraits  of  scientific  men,  is- 
sued at  Vienna,  xxvi,  800l 
Gallic  add,  derivatives  of;  xxv,  lOL 
Galvanic  apparatus,  RuhmkoifTs,  modified 

by  JBUehie,  xxiv,  45, 143w 
Galvanic  Batteir,  with  a  constant  cur- 
rent, xxiii,  441. 

new  kind  of;  xxii,  102. 
on  a  self-sustaining,  G,  JfirfWof, 
xxi,  4& 

theory  of,  De  la  JKse,  xxfii,  118. 
with  triple  contact,  xxiii,  44a 
Oantt,  W,  H.,  on  aurora  of  1869,  xxx,  859. 
Gar  pikes,  remarks  on  young,  xxii,  44a 
Oardiner,  Ji.  H.,  on  aurora  of  1859,  xxx, 

860. 
Oarrieon,  0,  K,  on  aurora  of  1859,  xxx, 

849. 
Gas,  illuminating  power,  Aikin,  xxvii,  82. 
illuminating,  price,  Jkc.  at  Paiia,  xxi. 

Gauss's  Theoria  Motus,  I)am^9  ediUon, 
noticed,  xxvi,  147. 

Qeimiiz  on  Goal  formation  of  Saxony,  no- 
ticed, xxii,  454. 

Gemmation,  JOkdeft  lecture  on,  xxviO, 
306. 

Generation,  on  equivocal,  xxviii,  154. 

Gemihy  F,  A,,  on  AmmoniaKiobaU  base^ 
xxiU,  234,  319,  xxiv,  86. 
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GetOh^  F,  A,j  Contributions  to  Mineral 
ogjy  xxiii,  415,  zxviii,  Wi 

observations   on  the  occurrence  of 
gold,  3EZTUi,  263. 
reply  to  C.  U.  Shepard.  xxiv,  13a 
on  Whitneyite,  xinrii,  400. 
Chnther^  Dr.  AfUon.  on  electrolysis  of  sul- 
phuric acid,  xzYiii,  281. 
Qeogbafhicai^— 
Africa,  Behm's  review  of  recent  discov. 
in,  xxYi,  378b 
coast  of^  soundings  on,  zxr,  810. 
exploration's  in,  Bailde^ 


j's.  XXV,  808, 
.    xxvi,  874,  xxviii,  9^  xxix,  a. 
Barth's,  xxv,  806. 
Behm's  review  of,  noticed,  xxvi, 
873. 

Burton's,  xxv,  809,  xxvi,  878, 
xxvil,  284^  xxvtii,  411. 

CosU  Leal's,  xxvii,  382. 
Sscayrac's,  xxv,  809. 
Heuglin's  Abyss.,  xxv,  809. 
Hirsch's  Al^er.,  xxv,  809. 
Knoblechers,  xxv,  809. 
Kraflt's,  xxvi,  228. 
Krapfs,  xxix,  240. 
Livingstone's,  xxv,  808,  xxvli, 

Roscheir's,  xxvii,  384,  xxviU,  91 
Speke's,  xxviU,  411,  xxix,  86, 
243. 

inland  seas  of,  xxii,  117,  xxvlii,  411, 
xxix.8& 

Nile,  soorces  oi;  xxvlii,  411,  xxix, 
86. 

Sahara,  Arenz's  general  view  of, 
xxvi,  874. 
America,  North,  Alleghany  Syst.  Guy- 
ot's  measurements,  xxiv,  vI7j  xxx, 
89L 

Sando£'s  map,  xxx,  8991 
BUMsUm,   explorations  in  Rocky 
Mts.,  xxvUl,  S2a 

California,  Blake's  RepU  on,   no- 
ticed, xxv,  817. 
Canada,  Devine's  Maps  of;  xxx,  898^ 
Coast  Survey,  U.  S.  Kepts.,  noticed, 
1866,  XXV.  816. 1857,  xxvlTl,  92. 

Colorado  River,  Ives's  Explor.,  xxvi, 
96l  I 

Cordilleras,  Wagner's  visit  to,  xxvlii, 
OS. 

discovery  ofl  Kunstmann,  Ac  Hist, 
of,  xxvtii,  419. 

Dawson's  Saskatchewan,  xxx, 
218,897. 

Emory's   Mexican   Boundary, 
xxvi,  95. 

Gladman's  British  Possessions, 
xxx:,21& 

Guyot's  Alleghany,  xxx,  S9L 

Hind's  Saskatchewan,  xxx,  897. 

Humphreys's  Rept  on  IT.  S., 

ExpL,  xxvii,  SSL 

Ives's  Colorado,  xxvi,  95. 
Mollhausen's  Rocky  Mts.,  xxvi, 
221 

Napier's  Brit  Possess.,  xxx,  218. 
Pacific  R.  Road,  noticed,  xzv, 
817,  xxvi,  92,  xxvii,  886. 

Pa]lsser'sRockyMts.,xxviU,841. 


Gbographioal— 
America,  North,  explorations,  Wairner's 
CoidUleras,  xxvifi,  93. 

Warren's  Dacotah  and  Nebraska, 
xxvii,  878. 

Humphreys's  U.  S.  Explor.  and  Sur- 
veys, xxvii,  881. 

Kiepert's  Map  of  Tropical  America, 
xxvii,  67. 

Mississippi,  velocity  of,  Engelmann, 
XXX,  896. 

Red  River,  of  the  North,  Canadian 
Surv.,  XXX,  218. 

Rocky  Mts.  general  view  of,  xxix, 

St.  Louis,  altitude  of;  Engelmann, 
XXX,  891 

San  Francisco  Bay,  Kohl's  Hydrog. 
of;  xxvi,  8721 

Saskatchewan  River,   surveys  of, 


xnL«18,897. 

Warren's  Nebraslca  and  Dacotah 
Rept,  xxvii,  878. 

general  view  of  Rocky  Mts., 

Map  of  Pacific  R.  Road  Surv.,  xxvii, 
880. 
Memoir  to  accompany  map,  xxvlii, 

America,  South. 

Atrato  and  Tmando  Rivers,  surveys 
of,  xxvi,  870,  xxvii,  868. 

Bolivia,  Ondarza^s  Map  of;  xxvlii,  96. 

Brazil,  Govt  Explor.  of,  xxvi,  878. 

Choeo,  Isthmus  of;  A.  SeihoU  on, 
xxvU,  868. 

CodasEl'sMap  of  Isthmus  of  Darien, 
and  of  Choco,  xxvii,  57. 

Craven'sAtrato  expedltion,xxvl,870. 

Holmes's  and  Campbell's  Exped.  in 
Yenezuehi,  xxvi,  94. 

Kicpert's  Map  of  Tropical  America, 
xxvii,  57. 

Michler's  Atrato  Explor.,  xxvi,  870. 

New  Granada,  new  divisions  of, 
xxvi,  91 

Ondarsa's  Map  of  Bolivia,  xxviU.  95. 

Page's  La  Plata  charts,  xxvi,  872. 

jScAott,  A.,  Physiog.  of  Choco  Isth- 
mus, xxvii,  868. 

Valparaiso,  new  Detenu,  of  Longit 
o^  xxvi,  878. 
Amer.  Geog.  and  Stat  Soc  Jour.,  no- 
ticed, xxix,  402,  xxx,  217. 
Asia,   Amoor  river,  recent   surv.    of,, 
xxv,  818,  xxvii,  53,  xxix.  402. 

explorations  in,  Berth's  Asia  Minor,. 
XXX,  898. 

Collins's  Amoor,  xxv,  814,  xxvii,. 
58.  ^       -> 

EhanikolTs  Ehorassan,  xxix,. 
91, 282,  400* 

Kotschey's  Cilidan  Taurus,, 
xxvi,  877. 

Lents's  Khorassan,  xxix,  282. 

Mazimowitsch's  Amoor,  xxvii,. 
57. 

Permikln's  Amoor,  xxvii,  56. 

PesehtschuroflTs  Amoor,  xxviV. 
56. 

Radde's  Amoor,  xxix,  402. 
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Asia,  explorations  In,  Schlaf>'intweit'«  N 
India,  xx>',  810,  axvl,  8TO,  xxix,  235, 
iM5,  XXX,  217. 

Schrenk^s  Amoor.  xxvii,  56. ' 
SchwartE's  East  Siberian,  xxvii, 
56. 

8emcnow*s  Centr.  Asia,  xxrli, 
238. 

Waugh^B  Trigon.  Sorv.  India, 
xxvii,  238. 

Himalayan  Peaks,  height  of,  xxvii, 
63,  231. 

Salt  Lakes,  xxix,  245. 
Indian  Trlgon.  Surv.,  xxvii,  23a 
researches    of    Schlagintweit, 
XXV,  810,  xxvi,  878,  xxix,  285, 245,  xxx, 
217. 

Schlagintweit'sEthnog.  ColL  in  In 
dia.  xxix,  285. 

Tengri-Togli,  glaciers  of,  Semenow 
on,  xxvii,  231. 

Tobler^s   Jemsalem   Phinography, 
noticed^  xxvi,  877. 
Australia,  explorations  in,  Babbage's, 

xxviuTte. 

Freeliner's,  xxvi,  94,  xxvii,  60. 
Goyder's,  xxvii.  6a 
Gregory's,  xxvH,  287. 
Hack's,  xxvii,  61,  xxviii,  89. 
Leicbhardt's,  xxvii,  237. 
Stuart's,  xxviii,  89. 
Swlnden's,  xxvii,  62. 
Torren's  Lake,  height  of,  xxvii,  240. 
Basle  Miss.  Soc  Atlas,  noticed,  xxvi,  377. 
botany  of  U.  S.,  relations  to  other  conn 

tries.  A,  Ora^,  xxiii,  62,  369. 
DeCandoUc,  on  geog.  of  plants,  noticed, 

xxU,429. 
Dieterici's  estimate  of  popuL  of  world, 

xxvU,  881. 
distribution,  as  bearing  on  the  probable 
origin  of  species  in  the  Azores,  Ma- 
deira and  the  Canaries,  0.  Jfeery  xxiii, 
130. 

of  plants,  DeCandolle  on,  noticed, 
xxii.m 
or  species,  Oioen,  xxvi,  427. 
J>ot«,  temp,  of  air  and  sea,  xxvi,  91, 
Europe,  Hoftnann's  exped.  to  Urals, 
XXV,  814. 

Russian  measurement  of  arc  of  me-| 
ridian,  xxv,  815. 
Franklin,  Sir  John,  fate  of,  ascertidned, 

xxvlU,428. 
OUmany  D,  C,  see  NoUees, 
Guyot's  Phys.  Tables,  noticed,  xxvii,  62, 

149. 
Bdskini,R,  TF.,.  on  open  Polar  Sea,xxv,84. 
MayeSy  J.  i.,  on  passage  to  N.  pole,  xxv. 


Hayes's  Arctic  Journey,  proposed,  xxix, 
40L 
sailed  July,  1860,  xxx,  159. 
Kane's  Arctic  explor.,  xxvi,  873. 
Kiepert's  Hand  Atlas,  xxx,  396. 
Kohl,  J.  G.,  ocean  routes  between  Eng. 
and  N.  Ain.,  abstract  of,  xxvi,  86. 

Pacific  coast,  hist  of  discov.  in, 
xxviii,  92. 


GbOOKAFHICAI/— 

Kohl,  J.  G. ,  San  Francisco  bay,  hydrog. 

of,  xxvi,  372. 
Konstmann,  &c.,  discov.  of  Amerioa, 

xxviii,  419. 
McClintock,  on  &te  of  Sir  J.  Franklin, 

xxviii,  428. 
Notices,  I— XIV,  D.   G  GUman^  xxv, 

305,  xxvi,  86,  219,  370,  xxvii,  53,  287, 

868,  xxvik  89,  411,  xxix,  82, 231,  400, 

XXX,  217,  39L 
Ocean,   Atlantic,    soundings   on    tele- 

graphic  plateau,  Petermann  on,  xxvi, 

W.  P.  TroiBbndge  on,  xxvi, 
157,  388,  xxviii,  51. 

early  commerc.  routes.   Kohl 
on,  xx^i,  86. 

Petermann's  Geog.  Bfitthdlnngen,  no- 
ticed, xxv,  805. 

Population  of  world,  IMeterici's  esti- 
mate of,  xxvii,  881. 

Kawlinson's  Herodotus,  noticed,  xxii, 
224. 

Ritter,  Karl,  biog.  sketch  of,  by  Kramer, 
xxix,  221. 

Roy.  Geog.  Soc  Jovr.,  vol  28,  noticed, 
xxix,2«. 

Scblagintweit,  A.,  death  of,  xxvi,  378^ 
xxix,  236^ 

Schotty  A.,  on  Isthmus  of  Choco,  xxvii, 
368. 

Sillacius,  (Nic),  reprint  of  tract  of,  on 
second  voyage  of  Colnmbos,  xxix, 
400. 

Spitzbergen,  voyage  to,  1613,  xxx,  308L 

GBOLOGICAIi— 

changes  in  the  coast  of  South  GaroHna, 

xxvia,354. 
climate,  xxvi,  121,  279. 
distribution  and  extinction  of  Species, 

Owen,  xxvi,  427, 431. 
excursion,  xxviii,  152. 
explorations  in  N.  Mexico,  T%xa8,  and 

Utah,  Newberry^  xxix,  144. 
explorations  of Nevberry \jk  N.Mexico, 

xxvm,298. 
historv  of  America,  /.  D.  DanA,  yHK 

305,335. 
map  of  J.  Marcou,  reviewed,  W.  P. 

.Kaik«,xxil,d88. 
note  on  Dead  Sea,  ibole,  xxiii,  290. 
report  of  J.  D.  Dana,  proposed  reprint 
of,  xxii,  452. 
on  Alabama,  noticed,  xxvii,  436. 
on  California  and  Oregon,  Dr,  J.  8. 
Newberry,  noticed,  xcri,  123. 

California,  by  Dr.  AjUttsO,  noticed, 
xxvi,  126. 

California,  by  W.  P.  Blake,  noticed, 
xxvl,122w 
Canada,  noticed,  xxv,  441 
Ichnology  of  Massachusetts  by  K 
EUehcock,  noticed,  xxvii,  270. 

Iowa,  by  MtiM  and  Whitney,  noticed, 
xxvi,  411,  xxvii^ioa 

New  Jersey,  third  annual,  noticed, 
xxiv,4Sa 
Report,  Sardinia,  by  Mcneghini,  noticed, 
xxvi,  183. 
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Society  of  Iiondon,  Journal,  noticed, 

xxlii,  299,  xxvil,  273. 
Btructnre  of  the  Jornada  del  Maerto,N. 

Mexico,  Q.  O.  Shumard,  zxiz.  ISH. 
survey  of  California,  xxiz.  449,  zzx, 
157,  431 

of  Canada  for  1867, -noticed,  zxrii, 
272. 

of  Canada,  figures  and  descriptions 
of  or«uiic  renudns,  xxvili,  148. 

of  Canada,  Report  on  crinoids,  BU- 
ling»,xrf\.  299. 

of  Illinois,  Rep.  on,  noticed,  xxt,286. 

Iowa,  notice  of,  xzy,446. 

Kentuclty,  noticed,  lodil,  372,  xxr, 
28a,  446,  xxiz,  287. 

Mississippi,  bv  L,  SarptTy  zzvi,  181. 

New  Jersey,  &id  report  on^  noticed, 
xzi,  42S. 

S.  Carolina,  Reports  on,  O.M.UAer, 
noticed,  xxiv,  145,  xxri,  181,  xxviii, 
148,  xxix,  287.  452. 

Tennessee,  by  .T.  M.  /SSetifonL  noticed, 
nil,  129. 

of  Texas,  report  of;  R  F,  Snanard^ 
xxix,  287. 

Vermont,  xxv,  150. 

Wisconsin,  ordered,  xxili,  487. 
J)anieU,  xxv,  275. 

tour  in  Stote  of  N.  York,  xxi,  449. 

Transactions,  Vienna,  xxii,  458. 

U.  8.  and  Mexican  Boundary  re- 


gion, ffaU,  xxvi,  446. 
olofir; 


Geologist,  a  monthly  magazine,  notlcedf 

xxvi,  134. 
Gboloot— 
and  Palseontology  of  Xew  York,  xxviii, 

149. 
age  in,  of  Connecticut  river  sandstone, 

xxiv,  427. 
of  the  Alps,  xxix,  118. 
American,  on  some  points  in,  /.  M,  Saf- 

ford,  xxvii,  140. 
Anthracite  system  of  the  Alps,  ChraSy 

xxix,  122. 
of  Anticosti,  xxv,  444. 
Arctic  fossils  in,  Haughtcny  xxvi,  119. 
Assiniboine  and  Saskatchewan  Explor- 
ing Ex.,  notice  of,  xxix,  288. 
auriferous  regions   of  California  and 

Georgia,  Bake,  xxvi,  12a 
of  Bermuda,  notes  on,  Scotty  xxiv,  274. 
Bigabtf  on  N.  York  Palaeozoic,  noticed, 

xxvii,  272. 
Blastoidea,  new  U.S.,  iSftwmard,  xxvi,127. 
botany  and  zoology,  in  N.  California, 

xxviii,  152. 
of  Britain,  subdivisions  of  Palsozolc 

strata,  Sedgwick,  xxi,  848. 
of  California,  tertiary  fossils,  described 

by  T,  A.  Conrad  and  Agauiz,  xxi,  268, 


2^i 


f2. 


facts  in,  xxili,  299. 
of  Canada,  Logan  and  Hunt  on,  noticed, 
xxi,  151. 

on  the  Huronian  and  Laurentlan 
rocks  in,  J.  D.  WhUney,  xxili,  805. 
Canadian  Naturalist  and  Geologist,  no- 
ticed, XXX,  160. 
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Gboloot^ 
Carboniferous  fossils,  Indiana,  &c,xxlv, 

278. 
cave  In  Devonshire,  xxviii,  287. 
chemical,  some  points  in,  T.  S,  Hunt^ 

XXX,  138. 
climate  in,  as  Influenced  by  distribution 
of  land  and  water,  Hmnetty.  xxvli, 
316. 
coal  formations  of  N.  Am.,  L.  League 
reuxy  xxviii,  21,  xxx,  63, 867. 

measures  of  Kentucky  and  niinios, 
and  relations  to  Appalachian,  L.  Lm- 
quertux,  xxvi,  110. 

of  Missouri,  SwaUoWy  xxvi,  118, 
Stevem  on,  xxvi,  72. 
continents,  outlines  of,  Owen.  xxv.  180. 
of  county  of  Ste.  Genevidve,  Mo^  by  JL 

R  Shumard,  xxix,  126. 
of  country  north  of  Lake  Superior,  &c, 

{Daw9on'$\  xxviii,  15L 
Cretaceous  in  U.  S.,  J!  ^oS^xxiv,  73. 
of  California,  xxvi,  124. 

of  Kansas  and  Nebraska,  Including' 
fossil  plants.  Meek  and  Saydau  xxvlL. 
81,  2lf 

of  Nebraska  and  Pacific  coast,  xxiv^. 
375,  276,  277. 
of  Rocky  Mountainsyxxvi,  880. 
of  Vancouver's  Island,  xxvi,  122. 
crystalline  llnvesteine  of  Canada,  xxv,. 

Devonian  trees,  DotosoHrXxiv,  280. 

crinoids  or  Coblentz,  xxiv,  280. 
dolomites  of  the   Paris  baain,  T.  & 

Hunt,  xxix,  284. 
jyOr^ign^e    contributions    to,    xxvU,. 

71. 
Edentata,,  new  genus  of,  L,  Nodot,  xxvi>. 

182. 
Elephas    primogenius,    discovery    oT 

bones  of,  in  Indiana,  xxviii,  283. 
of  England,  paper  on,  referred  to,  xxvir 

411. 
flint  In  chalk,  origin  of,  Q,  C.  WaUiitA^ 

xxU,447. 
folding  oC  strata  of  Petit-Coeur,  MwrtC- 

let,  Mnrehiion,  Elie  de  Beaumont,  SS^ 

viottdo,  xxix,  121. 
for  teachers,  &c.,  notice  of,  xxiXy288: 
fbrmer  connection  of  Australia  with  N. 

Guinea  and  the  Arm  Islands,  xxv. 

280. 
fbssil  flora  of  Australia,  /.  D,  Hooktr. 

xxix,  820. 
fossils  of  Kentucky,  T.  Cox,  xxvi,  154^ 
Permian  of  Texas  and  New  Mexico, 

«&c.,  K  F.  Shumard,  xxix.  125. 
Gangstudien,  &c.,  notice  or,  xxix,  458. 
glacU  action  in  California,  xxvi,  126;. 
glaciers  of  Wales,  xxviU,  289. 
greensand,    foramlnlferous   origin   of, 

Jtoi&y,xxil,280. 
Hair»  contrib.  to  Palseont.  of  Iowa,  no- 
ticed, XXX,  306. 
iceberg  drift  theoir  in,  xxiv,  289. 
Igneous  rocks  of  Canada,,  T.  S,  Hvnt^ 

xxix,  282. 
Illustrations  of  Surface^  by  JE,  Hitehc^ek, 

noticed,  /.  D,  Dana,  xxiv,  4da 
iSeOi 
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Oeoloot^ 
JarMsic,  supposed,  of  Rocky  Moon- 
tains,  xxYi,  829. 
Lesquereu:!^  note  to,  on  American  Cre- 
taceous, J.  a.  Newberry,  xxx,  278. 
limits  of  distribution  of  marine  types 

of  animals  in  treeh  water,  zzv,  290. 
Lombardy  Alps,  Omboniy  zxlx,  121. 
mammals,  new  fossil,  of  the  Oolite  ofl 

England,  zziv,  144. 
Ifarcou'8  Dyos  and  Trias,  zxriii,  260. 
Marsupial,  new,  In  Australia^  xxvi,  411. 
mastodon  on  Lonf  Island,  zzvl,  184. 
metamorphism,    JkUsae    on,    noticed, 

xxvi,  m 

ft-om  hot  springs,  in  California,  xzri, 
125. 

forming  magnesian  rocks,  T.  S.  ffunt^ 
rriv,  272. 

new  processes,  DeviUe,  xxvi,  411. 
Mexican  boundary  Commission,  zxviii, 

148. 
of  Missouri,  reports  on,  noticed,  xxi, 

151,427. 
of  Nebraska,  and  list  of  mammals  in, 

F.  V.  Harden,  xxvi,  276,  404. 
of  Nebraska  and  the  North,  Meek  and 

Hayden,  xxii,  428. 
of  Nebraska  and  Utah,  F,  V.  Hoyden^ 

xxix,  488. 
Meek  and  HoMden^  xxv,  439. 
rocks  and    lossils/  F.   V.  Hoyden, 

xxvi,  116,  276,  404.     ' 
of  New  York,  discovery  of  new  fossils 

in  the  Potsdam  sandstone  in,  xxlv, 

431 
of  N.  Carolina,  by  R  Bmmoiu.  noticed, 

xxlv,  437. 
of  Northern  North  America,  A,  X.  Ih 

bufter,  xxi,  318. 
oil-cool  of  rictou,  K  Bow,  xxx,  74. 

wells  of  Pa.,  and  Ohio,  xxx,  806. 
of  Oregon,  etc.,  Shunuirdy  xxvi,  122. 
ossiferous   caves   of  Palmero,    xxviii, 

284. 
OwerCe  Key  to  GeoL  of  the  Globe,  no- 
ticed, xxiv,  158. 
of  Pennsylvania,  xxvUi,  149. 
Permian,  in  Guadalupe  Mts.,  xxv,  442. 
in  IlUnois,  xxvi,  129. 
in  Kansas,  SwcUhw,  xxv,  305*  442, 
xxvi,  115, 183. 

Meek  and  Hayden,  xxv,  442,  xxvli,  424. 

in  N.  America,  Marecu  on,  xxvi,  260, 

827. 
Physical  structure  of  the  earth,  Hennea- 

sy,  xxii,  416. 
Plants  of  U,  States,  LeequereuXj  xxvi, 

112. 
Post-pliocene  of  Maine,  xxvli,  141. 
Potsdam  fossils,  E,  BiUinge,  xxx,  887. 
proportion  of  bivalves  of  different  ages 

in,  xxiv,  150. 
of  the  St.  Lawrence   valley,  DawKm, 

xxvii,  434. 
sandstone  of  Connecticut  valley,  deter- 
mination of  age,  from  fossil  fishes, 

xxii,  357.        ^ 
remarks  on  origin  of,  xxii,  857. 
Savoy,  anthracitic  and  Juraaaic  formar 

Uons  of;  xxix,  lia 


IGeologt^ 

Savoy,  triaasic  system  in,  .Fbrrv ,  jcxij^ 

119. 
of  Scotland,  north  of,  Mienhi9om^  xxi, 

276l 
silica  of  chalk,  origin  of;  from  aponeea, 

xxii,  415. 
BUorian  of  Tennessee,  xxvi,  12& 

mptolites,  MaUy  xxvi,  117. 
Bilnrian-^evonian    of   Scotland,    iboe, 

xxvii,  141. 

slaty  cleavaffe  in,  xxIt,  150l 
of  S.  Carolina,  by  lAeber,  notice  of;  xxix, 

452.    »ee  Oeological, 
Stonesfleld  slate  mammal,  Omeuy  xxii, 

419. 
supplement  to  Lyell's,  noticed,  xxir, 

Teneriffe,  submarine  origin  of;  xxviii, 

288. 
of  Tennessee,  by  IL  0.  Currejf,  noticed, 

xxiv,  280. 
Tertiary  climate,  xxvi,  279. 
Tertlaiy  of  California,  xxvi,  123,1261 
Triassic,  on  the  so-called,  of  Kmiwih, 
Meek  and  Haydm^  xxvii,  31. 
of  U.  States,  xx^'i,  326,  8aa 
trilobite,  new,  fh>m  Potsdam  aaodstone, 
F.  H,  Brmdley,  xxx,  241. 

note  on,  by  BUlinffgy  xxx,  212, 
887. 
trilobites,   new  Bilurianj   of    Canada, 

CAopmoft,  noticed,  xxvi,  127. 
Upper  Ludlow  rocks,  Murehiaom,  xxii, 

418. 
See  further,  Fi)§tU,  and  VoUxma. 
Gerhardt,  obituary  of;  xxiii,  lOQ. 
Gestation,   unusual   modes  ot   Wymmtt 

xxvii,  5. 
G«yserB  in  Callfomia,  xxvi,  288. 
CHbbomj  H,  climate  of  San   Francisco, 

for  1855,  xxi,  806. 
GMbbs  and  Oenth^  a  new  base  containing 

chromium,  xxv,  248. 
Oibba.  IF.,  Chemical  notices,  xxi,  125,400, 
xxii,  105,  400,  xxiii,  116,  265,  430,  xxiv, 
140,  262,  422,  xxv,  98,  266, 488,  xxvi,  106, 
399,  xxvii,  l28,  260,  416,  xxvUi,  144,  276, 
432,  xxix,  118,  272,  423,  xxx,  1:21,  415, 
420. 
equivalent  of  cobalt,  xxv,  438l 
note  on  law  of  vapo^densitiee,  xxlv, 

on  ammoniarcobalt  bases,  xxiii,  984, 
819,  xxiv,  86. 
on  the  platinum  metals,  xxix,  4S7. 
rational  constitution  of  certain  o^ 
ganic  compounds,  xxv,  18. 
Owbitf «  automatic  ii\}ector,  xxix,  411. 
OiUe^fie  on  land  surveying,  xxii,  80Eiw 
problem  \n  surveying,  xxiii,  224. 
OiUitM,  J.  Jr.,  determination  of  Solar  pa^ 
aUax,  xxvi,  1H6. 

lunar  piinbow  and  paraselena,  xxx, 
804. 
on  an  earthquake  in  Chile,  xxi,  38S. 
on  eclipse  of  July  18, 1860,  xxx,  28Sl 
6Wiw*«  astronomical  observations  in  Chili, 
xxviL  284. 

U.  States  Astron.  Exped.,  notie«d,xxi, 
U7,  xxiv,  15a 
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Gilman,  J>,  T.,  freograpfaical  notices,  xxy,|iGreeiiland  Xat.  Hist,  of,  noticed,  xxv,  121 


305,  xxTi,  86,  219,  370,  xxvii,  58,  227,| 

808,  xxviii,  89,  411,  xxix,  82,  221,  400,1 

XXX,  217,  391.  I 

Glacier  and  other  ice,  properties  of,  near^ 

its  melting  point,  xxvi,  402. 
Glaciers,  observations  on  northern,  xxiv, 
239. 

of  the  Tengri-Tagh,  in  Asia,  zxvii, 
231. 
CRadstone,  J.  fH,  influence  of  solar  radia- 
tion on  plants,  xxii,  49. 

on  dichromatic  phenomena  In  solu- 
tions, xxii,  412. 
Glass,  action  of  acids  on,  xxiy,  396. 
colored  by  gold,  xxiv,  271. 
soluble,  /Wc^  xxiii,  100. 
Glvcerine,  action  of  chlorid,  bromid,  and 
iodid  of  phosphorus  on,  xzUi,  207. 
artificial  production  of,  xxiv,  140. 
cane  sugar  from,  xxiv,  413. 
usesof, //.  Hwrtr,  xxvi,  195. 
Glycol,  a  new  body,  mirte,  jcxili,  266. 
Glyoxal,  action   of  ammonia  on,  xxrli, 
125. 
and  glyoxalic  acid,  xxiv,  426. 
Glyptonotus,  fi-om  the  Antarctic,  xxii, 

Cfodron  on  the  flora  of  Lorraine,  noticed, 

xxiv,  413. 

Gold  in  Georgia,  Blake,  xxvi,  128,  27a 

observations   on   divided,    Faraday, 

xxiv,  269. 

0<n-d<m,  JS.,  on  aurora  of  1859,  xxx,  355. 

Go99ey  P.  H.,  on  Nat  Hist,  of  Alabama, 

xxix,  132. 
Ghtdd,  JL  A.,  address  on  J.  W.  Bailey, 

XXV,  153. 
6<nUd,  R  A.y  Meridian  Instruments  of  the 

Dudley  Observatory,  xaaii,  404. 
Oould,  J.,  on  the  U.  S.  Humming  bird, 

XXV,  294. 
Graham,  P.,  on  aurora  of  1859,  xxx,  856. 
Graham,  T.,  Elements  of  Inorg.  and  Or- 
gan. Chem.,  Ac,  noticed,  xxiv,  160,  xx\', 
S03,  xxix,  804. 
Grailich,  Jas.,  obituary  of,  xxvlii,  45L 
Graphic  acid,  Brodie,  xxix,  275. 
Graphite,  atomic  weight  of,  BrodiBy  xxix, 
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Gregory,  W.,  on  Diatomacese  in  soils,  xxi, 
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Gulf  Stream,  Coast  Survey  on,  xxv,  250. 
discovery  of,  xxvi,  87. 
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ndv,  276. 

on  graptolites,  xxvi,  117. 

on  the  Carboniferous  limectones  of 
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India  Islands,  xxiii,  282. 
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207. 

on  producing  intense,  Dlw'fflf,  xxii, 
105. 

on  radiant,  R  Stewirt,  xxvii,  ISSL 

on  theorem  of  equivalence  of  woik 
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HemhoUx,  H.,  on  the  interaction  of  natn- 

ral  forces,  xxiv,  189. 
Henf^y,  A.,  death  of,  xxix,  44L 
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IRckoky  L.  P.y  Bational  Cosmology,  by, 

noticed,  xxviil,  158. 
HMn»y  Xy  on  Columbian  Guano,  zdii, 

HUdrethy  S.  P.,  meteorological  journal 
kept  at  Marietta,  xxi,  189,  zxiU,  215, 
XXV,  857,  xxvii,  214,  xxix,  218. 

JBUgardy  K  W.^  blowpipe  assay  of  chro- 
mium, xxiv,  387. 
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Hofmanny  A,  Tf.,  vegetable  parchment, 
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Holmes,  W.  P.,  death  of  xxx,  424. 
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xxUl,  44a 

Bortie,  N.y  on  aurora  of  1859,  xxix,  251. 
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cies, &c.,  xxix,  1,  305. 
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Hydrocarbons,  new,  FritzKhe,  xxrli,  120. 
Bydroatrburcts,    combinations   of  with 

bydracids,  Berthditt,  xxiv,  428. 
Hydrogen,  purification  of,  xxvi,  408. 
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L 

lec,  dissolution  of,  C.  Whitaeaey,  xxlx,  111 
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sudden  disappearance  of,  on  lakes. 
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Inland  Seas  of  Africa,  xxviil,  411. 
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cess for,  xxii,  406. 

manufacturer's  guide,  for  the  U.  B., 
xxviii,  156. 
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of  Canaan,  Ct.,  Haye*,  xxi,  157. 
ores  for  steel,  C/ietiot,  xxi,  255. 
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protoxyd,  reducing  action  of,  wlth| 
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sponge,  Vhenot,  xxi,  255. 
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America,  xxi,  813. 
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\    xxvi,  361. 

jlsothermal  lines,  Hennemy  on,  zziiL144. 
Isthmus  of  Sues,  level  dec.  of,  xxii,  97SL 
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Kane,  E.  K,,  Arctic  Explorations  oU  ^ 
viewed,  xxiv,  235. 
Mier^s  life  of,  noticedjor,  SOI 
gold  medal  to,  sczvS,  371 


Digitized  by 


Google 


INDEX,    VOLB.    ZXI XXX. 


447 


Kansas,  Permian  of,  Swattaw^  xxr,  806*. 
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coast,  xxviii,  98. 

routes  between  England  and  America, 
xxvi,  80. 
XokKfiaroVy  Mineralogie  Rnsslands,  xxv, 

896. 
Kolbe,  on  isethionic  and  lactic  adds,  xxix, 
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Zaeaita  on  earthquakes  of  Italy,  xxviii, 

210. 
Lactic  acid,  alanin  fbrmed  from,  KoSbe, 
xxix,  425. 
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on  production  of  ethylamine,  xxx, 
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influence  of,  on  disengagement  of  car- 
bonic acid  by  animals,  xs,  146. 
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pis,  xxii,  136. 
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zzlx,18& 
Maegowany  2>.  /.,  Chinete  poiBona,  zxvi, 
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865. 
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notes  on,  Lloyd,  xxiv,  418. 
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XXiY,l. 

MajpuBy  electrolytic  inyeetigations,  xxy, 
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Manganese,  equivalent  of,  xxv,  488,  xxyiii. 
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in  Califomia,  xxiii,  29i^. 
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851. 
JfoeMoC,  Q.y  on  a  self-sustaining  voltaic 
battery,  xxl,  43. 
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MathM,  O.,  on  the  Atlantic  cable,  zxrii, 
157. 

MaUeucei,  Court  eTIXeetrophutiologie^  no- 
ticed, zzviii,  4S2. 

experiments  in  electro-pbyeiology, 

MaUiim,  A.,  on  anrora  of  1859,  zxx,  347. 
Manna  Loa,  eruptions  of,  xxYiii,  68,  384, 

zzix,801. 
Mauniy  M.  /!,  astronomical  observations 
for  1848,  xxlv,  447. 

Nautical  Monographs,  notice  of,  xzlz, 
804. 
Wind  and  Current  Cliarts,  xxiy,  800. 
Mayer ^  F.  F",  on  weighing  moist  precipi- 
tates, xziz,  280. 
Moffr^  >.,  on  wolftanMteel,  xxriii,  277. 
Measurements  of  the  human  races,  J.  B. 

Davit,  xxix,  329. 
Meclianics  and  Experimental  Data,  fun- 
damental ideas  of,  A,  Jforirij  notice  of 
J.  BmneWt  translation,  xxix,  452w 
Meek,  F.  JL,  Cretaceous  fossils,  xxiy,  275, 
27a 

new  genus  of  shells  in  Nebraska,  xxix, 
83. 
iieek  and  Hoyden^  geological  explorations 
in  Kansas  with  reference  to  the  Penni- 
an,  &c.,  xxYli,  424. 

on   the  Lower  Cretaceous  beds  of 
Kansas  and  Nebraska,  xxvii,  219. 
on  Nebraska,  xxv,  441. 
Permian  fossils  of  iLansas,  xxv,  442, 
461. 
tertiaiT  of  Nebraska,  xxii,  428. 
Triassic  of  Kansas,  on  the  so-called, 
xxvii.  81. 
Mellonids,  constitution  of,  xxi,  128. 
Mercury,  on  volatilization  ofl  /.  W,  Mal- 
let, jox,  124. 
Meridian,  measurement  of  arc  of,  in  Rus- 
sia, xxv,  815. 
Metal,  new  fusible,  R  Wood,  xxx,  271. 
Metals,  oreanic  compounds  containing, 
xxiii,  269. 

worked  or  moulded  by  the  hydranUc 

press,  Chenotj  xxi,  256. 

Metamorphism,  Ddistte  on,  xxvi,  132. 

by  alkaline  silicates,  T.  8.  Hunt,  xxiii, 

487,  xxv,  287,  435. 

in  Cal.,  from  hot  springs,  xxvi,  125. 

in  formation  of  some  magnesian  rocks 

T,  8.  Hunt,  xxiv,  272. 

prize  relating  to,  xxv,  485. 

process  of,  new,  DeoUle,  xxvi,  411. 

salts  of  lime  and  magnesia,  reaction 

of,  T.  8.  HurU,  xxvi,  109. 

by  salts  of  lime  and  magnesia,  xxviii, 

170,  365. 

thoujzhts  on,  von  Fueht^  xxiii,  229. 

Mttealf,  8.  J.,  Caloric,  &c,  notice  of,  xxix, 

804. 
Meteor  of  Julv  8th,  1856,  xxii,  448. 
N.  K.  DavUf,  xxiii,  138. 
T.  M.  Fttert,  xxiii,  287. 
of  Angust  11, 1859,  xxviii,  300. 
of  Nov.  15th,  1859,  K  Looniit,  xxix, 
187  298* 
of  May  1, 1860,  E.  W.  Evans,  xxx,  296. 
of  July  20,  I860,  C.  &  Lyman,  xxx,  — 
M.  A.  NewUn^  xxz,  186. 


Meteor  of  Ang.  S,  and  6, 1860,  ttt, 

in  Minnesota,  xxlv,  15a 

on  photographing,  J.  H.  Lane^  xzz,  4Sr 

at  Bandmch  Islands,  xxix,  800. 
shooting,  xxviii,  2^. 
Meteoric  explosion  in  Tenn.,  Sept.  1, 1850t 
xxix,  13a 

Ironfirom  Chili,  containing  natlTelettd, 
R.  P.  Greg,  xxiii,  lia 

of  Cape  of  Good  Hope,  xxii,  273^ 

of  Mexico,  E.  Pugh,  xxiv,  206. 

of  &  Africa  and  Mexioo,  Shatard,  zxS, 
2ia 

of  Thuringla,  xxii,  271. 

of  XiquipBco,  W.  /.  TatOor,  zidi,  874. 

■tone  of  Borknt,  xxvi.  999. 

near  Bremervdrde,  xsv,  295. 

of  East  Flanders,  xxlv,  29a 

f^om  near  Maina,  xxvi,  486t. 

of  Meco-Madaras,  xxii,  272. 

of  Oesei,  xxiv,  295. 

stones  which  fell  in  Indiana,  Mareb 
28th,  1859,  Z  L.  Smith,  xxviiV40a 

and  meteors,  MebnholU,  xxiv,  20a 
on  fiill  of,  E.  R  Andrtwt,  xxx,  106L 
Meteorite,  Kaba-Debreczin  and   Ofaaba, 
xxvii,  424. 

supposed,  of  Mart)lehead,  Maiwarfan- 
setts,  Hayes,  xxv,  135. 

of  Mississippi.  W,J.  7<9lor,  xxiv,2Ba 

supposed  scoriaceouB,  xxiv,  449. 
Meteorites,  on,  C.  U.  Shepard^  xxx,  201 
Meteorological  jonnial  kept  at  Marietta, 
Ohio,  8.  P.  HOdreth,  xxi,  189,  xxiii,  315, 
xxv,  357,  xxvU,  214,  xxix,  2ia 

floral  calendar  for  Lauderdale  County, 
Ala.,  T,  P.  Hatch,  xxi,  297. 

observations  of  New  York  State,  woik 
on,  F.  R  Hough,  xxi,  149. 

register.  Army,  for  twelve  yean,  1848 
1854,  notice^xxl,  44a 

system  of  France,  xxii,  20a 

work  entitled  Philosophy  of  the  Weath- 
er, by  T,  R  Butler,  noticed,  xxi,  447. 
Meteorology,  JSfocf^'s  Cllmatolofi^,  xxiv, 

cold  weather  at  Hanover,  N.  H.,  xxlv, 
155. 
contributions  to,  SmaBwood,  xxi,  281 
on  heating  of  the  atmosphere  by  con- 
tact with  the  earth^s  snrnce,  Htmnettift 
etc.,  xxvii,  151. 
of  Iowa,  T,  &  Bifvin,  xxiii,  WL 
Maury't  Wind  and  Cnirent  Charts, 
noticed,  xxiv,  800. 
of  U.  States,  L.  RlodgeLJzlY,  299L 
Methylen,  iodid  of,  xxvii,  125. 
Mexico,  boundary  survey  of^  noticed,  xxvi, 

new  turkey  of,  xxii,  189. 
Michaux,  memoir  of,  E,  Durand,  xxiv,  IflL 
Microgeology  otEhrenberg,  noticed,  xxiv. 

Micrometers  by  photognq>hy,  Moifii,  xis, 

15a 
Microscope,  adaptation  of;  as  a  goniome- 
ter, and  for  detennining  index  of  refrac- 
tion, 0.  M  Rood,  xxi,  lOa 
Oarpmler  on,  noticed,  xxiii,  149i 
first  great,  in  1829,  xxviii,  Sa 
improved,  H,  J,  Clurky  xxviii,  37. 
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HtcnMCope,  indicator  stage  for,  xii,  886. 
polarized  liglit  by  oompenaatingpriBm 
for,  White,  xxvi,  SW. 
preparing  hard  tissnes  for,  JohmtUn, 

Microscopca,  Orunow*$  catalogae  of,  no- 
ticed, Div,  44a 
Microscopic  examination  of  soundings, 
J.  W.  Bailey,  xxiii,  163. 

object  glasses,  on  aperture  of,  F.  JET. 
Wenham,  xxi.  103. 

J.  W.  BaHeu,  xxi,  105. 
ToUet'  improved  objectives,  xxx,  156. 
Milk,  arUflciid,  xxiii,  114 
JUiOary  J.  SL  on  aurora  of  1859.  xxx,  346. 
MUeTy  K,  Testimony  of  the  Rocks,  by, 

noticed,  xxIt,  161. 
Mineral  species,  plesiomorphlsm  of,  Jklth 
fom,  xxi,  194. 

localities,   new,  on  Lake  Superior, 
xxvlli,a  ,—,*-, 

Mineralogy,  contributions  to,  by  Oenth, 
xxvlii,§46. 
by  J,  D.  WMtney,  xxviU,  a 
determinative,  translation  of  wm  Ko- 
beU  on,  by  Bnuh  and  Johnton^  announ- 
ced, XXV,  161. 
a  U,  /SA^onf  s^oticed,  xxiU,  14a 
supplement  to  Dana's, 
second,  xxi,  198^ 
third,  xriTkO. 
fourth,  xxiv,  107. 
fifth,  XXV,  d9a 
sixth,  xxvi,  346. 
seventh,  xxvill,  12a 
eighth,  O,  J.  Bnuihy  xxix,  86a 
works  on,  notices  of  new,  xxi,  198, 
zxii,  846,  xxiv,  lOa  xxv,  161,  nvl,  846, 
xxvUl,  128,  xxix,  dS.  884. 
Minerals,  alteration  of,  Eiehhom.  xxviii, 
130. 
artificial,  DeviOe,  xxvi,  259. 

formation  of,  Daubree.  xxi,  191 
ftimace  products,  xxii,  248. 
cabinet  of  the  Garden  of  Plants,  no- 
tice of  JBugard  on,  xxi,  280. 
cabinets  of,  for  sale,  xxiv,  29a 
collection  of,  Wheatley's,  xx^^46. 
density  of  some,  efiTects  of  Aision  on, 
xxi,  210. 

formation  of.  by  action   of  steam, 
IktiOyrh,  xxv,  401. 

indices  of  refraction  of  iAesdoCsMmx, 
XXV.  897. 

of  Brewer's  mine,  8.  Carolina,  6tmM, 
xxiii,  42a 
Minerals— 
Aciculite,  xxviii,  ISO. 
Adelpholite,  N(yrdm»JdSld,  xxviii,  18a 


iEgirine.  xxvi,  361,  S5a 
iEschynite,  xxi,  199. 
analysis,  ^Tmnann^  xxiv,  IIL 


Agalmatolite,  xxiv.  '^ 
and  slates,  xxv.  401. 
Seheerer,  xxviii,  131, 
Akanthite,  new  species,  KenngfjUy  xxi, 

195. 
Alblte,  xxix,  864. 

crystals  of  Mt.  Blanc,  etc.,  xxvi,  846. 
from  California,  (?en<A,  xxviii,  249. 
Algodonite,  Fidd^  xxv,  402. 


MnfXBAUh- 
Alisonite,  R  FidA,  xxvU,  887,   xxviU, 

181, 
AUanite,  xxix,  364. 
analysis,  xxiv,  111. 
D.  Forbet,  xxv,  402. 
of  Essex  Co.,  N.  T.,  JBtakej  xxvi, 
245,  346. 
of  Norway,  xxii,  249. 
(orthite)   of  Sweden,  .Bfomsfrond, 

Allophane  of  TenneMee,  C.  T  /odfcsoti, 
xxT,  195, 

of  Woolwich,  xxiv,  111,  18L 
Alom  of  Tennessee,  xxii,  249. 
Alumian,  BreUhatmt,  xxvi,  84a 
Aluminite.  xxi,  196. 
AJunite,  F  Mmer,  xxv,  402. 
Alunogen,  xxii,  249,  xxvi,  346. 
Alvite  of  Norway,  xxii,  249. 
Ammiolite  (antimonite  of  quicksilver), 

xxi,  195. 
Analcime,  xxviii,  131. 

of  Kaiserstuhl.  xxiv.  111, 

of  Lake  Superior,  xxviii,  a 

from  leucite,  xxvi,  855. 
Anatase,  crystal  of;  DmOter,  xxi,  196. 
Andalusite,  analyses,  xxii,  249. 

crystals  of,  jKenngott,  xxi,  195. 
Andesine  of  Canada,  analyses,  JBimt, 

xxi,  201. 
Anglesite  of  Phenixville,  xxi,  19a 

of  Sardinia,  angles,  xxii,  249. 
Anhydrite  of  Styria,  xxi,  195. 
Ankerite  of  Lobenstehi,  xxv,  402. 

of  Nova  Scotia,  C.  T,  JaOcmm,  xxi, 
195. 
Annivite,  new  species,  xxiv.  111. 
Anorthite,  xxvi,  847,  xxix,  865. 

analysis,  Deviae,  xxi,  196. 
Anthracoxenc,  JSrim,  xxv,  402. 
Antigorite,  xxix,  365. 

see  Serpentine. 
Antimony  glance,  in  California,   xxi, 
196. 

ochre  (bleiniere)  of  Cornwall,  xxiv, 

iia 

Antrimolite  is  mesolite,  xxiv,  12a 
Apatite,  xxviii,  131,  xxix.  865. 

of  Amberg,  xxiv.  111. 

angles  of.  Xokeeharovy  xxi,  196. 

blue,  of  Siberia,  xxvi,  847. 

(hydro«patite),  xxv,  40a 

of  New  Jersev.  xxii,  249. 
Aphrodite,  xxv,  4l4 
ApophylUte,  xxvi,  860. 

formation  of,  xxv,  402. 

of  Lake  Superior,  xxyiii,  9. 
Ansoxene,  xxvi.  847. 
Aragonite,  xxviii,  181,  xxix,  86a 

near  the  Arkansas,  xxiv,  275,  xzr, 
402. 

examined  by  LeydoU.  xxiv,  112. 

(scliaumkalk),  xxii,  249. 

fluorine  in,  O.  Jenueh^  xxi,  196. 
Arfredsonite.  xxvi,  852. 
Arseniuret  or  copper  and  nickel,  T,  & 

Bunt,  xxix,  377. 
Asbolan  or  earthy  cobalt,  xxviii,  18L 
Asphaltum,  xxvi,  847. 
Astnkanite,  v,  Uauer^  xxv,  402. 
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Astnkiuilte,  of  Mendosa,  xdYf  112. 
ABtrophyllite,  Seheerer,  zxii,  250. 
Atacamlte,  xxix,  865. 

from  Africa,  xxv.  406. 

of  VesuTluB,  xxil,  250. 
Anerbachite,  JETtfrmann,  xxyl,  347. 
Augite,  (pyroxene)f  xxi,  210. 
Amichalcite  in  Lancaster,  Pa.,  zzi,  196. 
Autonite,  xzFill,  131. 

Deadoizeaux,  xxr,  403, 416^ 
Azinltc,  ttIt,  865. 
Azurite  in  Plienixylllc,  rri,  196, 
Babin^onite,  xxiif  8M.   N'      / 

crystAlB  o^  Dauber^  xzi,  196. 
Baikerite,  HermanfL,  zxri,  847. 
Bamhardtite,  zxviii,  132. 

OmVCB  remarks  on,  zxviii,  247. 
Barytcs.  xxi,  196,  xxFlil,  182. 

/imfTi  xxy,40a 

of  Lake  Superior,  zxviii,  9. 

pseudomorpli  after   calcite,  zxri. 

Beryl*,  xxv,  408, 410. 

crystals  of,  Koktdharw^  zzi,  196. 

davidsonUe  ideniical   witli,  zziv, 
112. 
Beudantite,  Dauber^  BemmiMberg^  Sand- 

berger^  zzv,  403. 
Bieberite  from  Chill,  Taykr,  zzvi,  184, 

847 
Binniite,  zzyiU,  182. 

of  Binnen,  zzii,  250. 

see  DufrenojfvUe^  zziv.  117. 
BLotite  from  Tyrol,  zzvi,  347. 

see  Jfiea,  zziy,  122. 
Bismntli,  F.  JL  GerUh,  zziz,  865. 

native,  in  BoUvia,  Otnth,  zzvlii,  247. 
Bismuthanrite,  Skqaard,  zzir,  112. 
Bismnthine,  from  Joachimsthal,   zzv, 
403. 

of  Riddartayttan,  Gfmth^  zziy,  118. 
Bismntite,  from  Joachimsthal,  zzv,  40SL 

of  8.  Carolina,  Omth,  zziv.  118. 

of  Sweden,  GftrUh^  xxiil,  415. 
Bitumen  in  CaUfomia,  BUtke^  zzi,  19& 

in  Trinidad,  zxi,  196. 
Bleiniere  of  Cornwall,  zziv,  lia 
Blende,  zzviii,  132. 

from  Clanstlul,  black,  zzv,  404. 

in  Phenizville,  zzi,  196. 
Bloedlte  of  Ischl,  zzv,  402. 
Boltonite,  G,  /.  Brush,  zzviii,  132. 
Boradte,  zziz.  865. 

massive  of  Stassfrirth,  zzi,  196,  zzii, 
250. 
Bomite,  0.  T,  Jaekton,  zzvii,  806. 

see  Tetradymtte. 
Boronatrocalcite.  zzii,  250. 
Boumonite  of  Clausthal,  zzv,  404. 
Bragite,  of  Norway,  zzii,  250,  zziz,  882. 
Braunite,  zzvi,  847. 
Brelthauptite  at  Chatham,  Ct,  zziv, 

113. 
Brennnerite  (tautodin),  zzii,  25L 
Brewsterite,  J.  W.  MaOet,  zzviii,  48. 
Brewstollne,  zzvUi,  182. 
Brochantite,  zzviii.  182. 
Bromyrite,  i^.  FUkt,  zziz,  866. 
Broneniardite,  Jkunowy  zzi,  197. 
*    Brookite  of  the  Grieaer  valley,  zziv,  118. 


Brookite,  peendomorphons,  zzvl,  347. 

of  the  Uials,  zzi,  197. 
BmCite  in  Bussia,  zzL  197. 

at  Wood's  Mine,  Pa.,  zzv,  107. 
Bmatite,zzi,197. 
Bytownite,  zzi,  197. 
Calamine,  zzviii,  132. 

crystals,  J)(mber.  zzi,  197. 
Calciferrite,  /.  A  Mrnn.  zzviii,  133. 
Calcite,  zzii.  251,  zzviii,  138. 

brown,  m>m  Arendal,  zzv,  404. 

flnor  in,  zzi.  197. 

limestone  of  Tuscan  lairooDa,  zzv, 
404. 

new  f onns,  Q.  SeUa,  zzir,  US. 

screw-shape  crystalliBtion  atPbe- 
nizviUe,  zzC  197. 

from  Bpaita,  N.  J. ,  zzi,  197,  zzvi,  948L 
Calcopyrite  on  Lake  Superior,  zzviii,  11. 
Calderite,  see  Omnet,  zzviii,  13^1 
Calomel,  oystals  of;  F.  Ibuenlbng,  zzi, 

197. 
Calyptolite,  an  altered  xhncoB,  zziT,U9L 
Cancrinite,  zziz,  806. 

of  Miask,  analysis,  zzi,  197. 
Cantonite,  of  Canton  Mine,  Giu,  Jf.  A. 
iVott,  zziii,  409,  zzlT,  113w 

F.A.  QtnSh,  zziii,4Uk 
Carmine  spar,  zzvi,  348l 
Caporcianite,  see  LmmnomtUe^  zziv,  121. 
Carmine  Spar,  zzvi,  348L 
CAmallite,  zziz,  366. 

of  Stassfdrth,  zzii,  251. 
Cassiterite,  zzviii,  1S8L 

a  T.  Jdekmm,  zziz,  366w 

of  Fhaland,  zzv,  40L 

in  Mezico,  zzvi,  34a 
Castelnaudite,  see  JCsnoeinM,  zzviii,  14SL 
Celestine,  crystals  oi;  zzvi,  S48L 
Centralhissite,  if.  Bom,  zziz,  368L 
Cerinite,  £  Bow,  zziz,  368,  dm, 
Cerite,  SammeUberg,  zsbz,  367. 
Cemsite  of  Phenizville,  zxi,  197. 
Chabazite,  zzvi,  36a 

glottaUte  referred  to,  zzi,  197. 
ChalchihuitL  of  Mezico,  zzv,  287. 
Cb^ipdite,  JSTolK  zziv,  113. 

TBhM;Lzxv,19&404. 
Chalcopyilte,  zzii,  251,  zzviii,  IL 

of  %enizville,  zzi,  198. 
Chalyblte,  zzvi,  848. 

Jdi^fa%  zzii,  261. 

locality  of  Baltimore  ore,  and  la 
Kentncl^,  zziv,  114^ 

of  Lake  Superior,  zzviii,  la 
Caiathamite  of  Shepard,  zziv,  114. 
Cherokine,  of  Canton  Mine,  Sktpard^ 
zzil,26L 

JETvnC,  zziv,  2nL  zzv,  404. 

Lb  pyromorphite,  zzUl,  422. 
Chestemte,  zzv,  4ia 
Chloanthite,  zzv,  413. 
Chlorid  ot  iron,  of  Veraviiia,  zziv,  HI 
Chlorite,  zziz,  307, 

JDe&oloimauXy  zzv,  404. 

optical  chai«cten,  zzir,  114. 

like  mineral  with  Tjnli  manartte, 
zziv,  in 
Chloritoid,  of  the  Uraia,  zzv,  40& 
Chlorophaaerite,  ^nvnch^  zzii,  2SU. 
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MiKXBALS— 

Chondrodlte,  zxvL  84& 

crystalB  of,  NordtntkiolcL  xzi,  196. 
/.  J).  3ana,  xxi,  193. 
Chromic  iron  in  California,  xzi,  196. 
Chrysocolla,  P.  JBerter^  xzix,  867. 

ChiU,  analjBifl,  J.  L.  SmUh,  zxi,  19a 

on  Lftke  Superior,  xxriii,  11. 
ChzTSolite,  DamouTy  xziv,  114. 

JElffel,  analysis,  xd,  196. 

in  serpentine,  zxii,  26L 

from  VesuTins,  zxyi,  848. 
CimoUte,  xzviii,  188. 
Cinnabar,  xxiz,  867. 

JDsKtouwxiiz,  ZXY,  406. 

of  California,  zzi,  19a 

of  Idrla,  xxiv,  114. 
Clansthalite  in  Spain,  xzvi,  d4a 
Clay,  porcelain,  of  Geoi^gia,  MdSUL,  xdv, 

Clayite,  W,  J,  Ta^l^r.  zzix,  867. 
Clinochlore,  zzr,  406. 

J£  SinarmoiUy  zd,  107. 
Cllntonite,  pseudomorph,  zzri,  84a 
Coal,  xriv,  115. 

a  JVotter,  rdz.  867. 

blom>ipe  assaying,  Chapmotn^  xzvi, 

mineral,  T.  JEL  JSoiwMy,  zxi,  19a 
Cobalt,  black,  see  AOKkui, 

Bloom,  see  Erythrine, 
Cob«lt-scorodite,  zzyiii.  14SL 
Colnmbite,  xxy.  406, 416. 

Bavarian,  Jwrmoym,  O«(0n,xxiT.115. 

composition,  Hernuumj  zzi,  196. 

of  Greenland,  zziT,  116,  xzvi,  849. 

of  Middletown,  Chandler,  xziy,  116. 
Conarite,  AvitAoimK,  zzviii,  18a 
Condnrrite,  zzv,  406,  zziz,  867. 
Conistonite  and  heddlite,  xzii,  26& 
Coplapite,  Kmngott,  xziT,  116. 

analysis,  xzii,  252. 
Copper  and  copper  ores,  zd,  199. 

in  hezagonai  prisms,  zziy,  lia 

of  Lake  Superior,  zzviii,  IL 

native,  of  L  Superior,  mercury  In, 
zxiv,  115. 

niclcel,  xzvi,  849,  zziz,  866, 877. 

pseudomorpiL  zzri,  849. 
Copperas,  xxix,  8o8. 
Copperasine,  Sngaard,  zzyiii,  18a 
Coquimbite,  of  Vesuvius,  zzii,  252. 
Coradteis  pitchblende,  xziii,  4dl,  zxiv, 

125. 
Corundum,  angle  of,  Kokicharw,  zxi, 

199. 
Crocldolite,  see  ffombUnOe,  zxiv,  120. 
Crocoisite,  xzviii,  184. 
Cryolite,  LeytML  zzi,  199. 

dlmetric,  zxiv,  115. 

Greenland,  xidi,  252. 
Cyanochrome,  Vesnvius,  xzii,  252. 
C^ranolite,  JST.  jETow,  xxix,  S6a 
Cyanosite,  Vesuvius,  xxii,  262. 
Danburite,  analogy  to  anorthite,  xziv, 
115. 

composition,  zxi,  199. 

Dannemorite,  see  hornblende,  xxiv,  120. 

Datholite,  compact,  /.  2>.  WkUney,  zxix, 

869. 

angles  of;  zzU,  252. 


MnvnuLS— 
Datholite,  crystalUxation,  F.  M.  Schro- 
der, xxi,  199,  zxvi,  849. 

on  Lake  Superior,  xzvUi,  la 

is  oblique,  hinarmont,  zziv,  115. 
Davidsonite  is  beryl,  zxiv,  112. 
Dechenite,  G.  J.  JSrvsh.  xxiv,  116. 
Demidofflte  of  the  Ufms,  zdv,  116. 
Deweylite,  zzviii,  184. 
Diallage,  zzv,  411. 
I>iallogite,zzii,  258. 

7.  &  BimU  zz\'iii,  134. 
Diamond,  Kohinoor,  zzii,  27a 

black,  DeaeMxeaux^  zziv,  lia 
Diaspore,  see  under  IfatroHUj  zziz,  876. 
Dolomite,  zzii,  258. 

a  &Ba,  zziv,  117. 

J,  ^Mallet,  T.  &  JBwUy  J.  D.WhU- 
ney,  zzviii,  184. 

coral  rock  of  Matea,  T,  8.  Bunt,  zzi, 
199. 
Domeykite,  F.  Field,  zzv,  40a 
Ducktownite,   Shepard,    O.  J,  Bruth, 

zzviii,  129. 
Dufrenite,  F.  A.  Oenth,  zziv,  117. 

of  New  Jersey,  "xzUl,  m. 
Dufrenoysite,  zzviii,  184. 

J.  a  Heuner,  zzi,  199.  zzii,  258. 

Watterkhauaeny  zzv,  406. 

of  Binnen,  zziv,  117. 
Edenite,  zxvi,  351. 
EhUte,  zzviii,  140. 


Elsennickelkies  of  8eheerer,  called  nico- 

pyrite,  zxiv,  117. 
EUeoUte,  Salem,  Mass.,  /.P.  SMboU, 

Puaireiotiky,  zziz,  877.. 
EliBsite,  zzv,  415. 

Ellagite,  A.  K  Nordentkiold,  zzviii,  184. 
EmboUte,  F.  Fidd,  BreUhaupl,  DomeykOy 

.SnisA,  zziz.  869. 
Emerald  of  Muso,  zzv,  416. 
Emplektite  (tannenite),  zzi,  212. 
Enuglte,  zzviii,  184. 

F.  A.  OerUh,  zziii^  420.  . 

guayacanite,  zzvli,  52. 

from  New  Grenada,  Taulor,  zzvi,  849. 

in  S.  Carolina,  zziv,  117. 
Enstatite,  new  mineral,  Kenngott,  zzi, 

200. 
Epidote,  zzviii,  185. 

JL  Hermann  on,  zzv,  406. 

analyses  of,  BammeUberg,  zziv,  117. 
Seheerer,  zzi,  199. 

crystals  of,  zzvi,  849. 

hi  N.  Jersey.  zzU,  258. 

mangan-epidote  of  St.  Marcel,  De- 
vUUyUAY,  118. 
Epighiubite,  Shepard,  zzii,  256. 
Epistilbite,    form  and  analysis,   zziv, 

iia 

of  Iceland,  zziii,«a. 

in  Nova  Scotia,  How,  zzvi,  88,  850. 
Epsomite  in  Tennessee,  zzii,  258. 
Erubescite,  in  Chili,  zdi,  254 


of  Mezico,  zzvi.  850. 
Emsibite,  zzviii,  12&,  186. 
Erythrine,  from  Joachlmsthal.zzv,  407. 
Euchroite,  a  mineral  resembling,  zzv^ 
407. 
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Eadase,  analyses,  Damour^  zzi,  200. 

Ural  crystal,  xxvi,  850. 

of  the  Urals,  zzy,  416. 
Eudialyte,  analysis,  xxiv,  118. 
Eukaniptite,   new    mineral,   Kmngoit, 

Eukolite,  Detdoiieaux,  xzy,  407. 

is  eudialyte,  zxIt.  118. 
Ensynchite  is  dechenite,  xzIt,  116. 
Fargite,  xxIt,  12a 
Faroelitc,  MeddU.  xzlv,  118,  xzr,  407. 

in  NoTa  Scotia,  iTov,  zxvi,  SO,  85a 
Feldspar,  analyses,  zzi,  200. 

glassy,  zdii,  254. 

^reen,  xzix,  377. 

(hyalophan  and  weissigite),  zxii, 
254. 

see  OrthoeUue, 
Felsobanyite,  locality,  zxi,  202. 
Feigusonite,  xxll,  254. 

H.  Tf  <*«•,  xxix,  870. 

see  J^fritey  xxiv,  129. 
Fibrofernte,  see  copiaplte,  xxIt,  115. 
Fichtelite,  xxiv,  447. 

T.  K  ClarkLxxv,  164. 
Flnor  crystals,  KenngoU^  zzi,  202. 
Fowlerite,  xxli,  260. 
Franklinito,  xxvUi,  135. 

analyses,  SamineUberg^  Bnuh,  xzix, 
871. 
Freieslebenite,  xxii,  254. 

of  Spain,  xxiv,  119. 
Gadolinlte,  homceomorphons  with  en- 
clase,  xxiv,  119. 

specific  gravity,  zzvi,  851. 
Galactite,  xxii,  255. 

Kmngotty  xxi,  202. 

of  Olen  Farg,  HeddU,  xxiv,  128. 
Qalena,  xxviii,  135,  xxlx,  871. 

containing  cadmium,  xxiv,  119. 

of  Missouri,  sUver  in,  lAUofu  xxi, 
202. 

BUpersnlphuretted,  xxii,  255. 
Oamet,  xxvUi,  135,  xxix,  STL 

Ikimcury  xxiv,  119. 

crystal,  xxvi,  350. 

green,  of  Norway,  xxii,  255. 

melanite,  xxii,  255. 

in  Norway,  analysis,  xxi,  202. 

rock,  Hunty  xxv,  407. 
Oases  of  volcanos,  xxvl,  351. 
Qersdorffite,  xxviii,  135. 

OmVi,  xxix,  872. 

from  PhoenixvUle,  xxviii,  2I& 
Gibbsite,  xxiv,  119. 
Gieseckitc,  of  New  Tork,  Bnuh^  zzvi, 

64  850. 
Gilbcrtite,  E,  ZachaUj  xxii,  255. 
Glaserite,  W.  J.  Taylor,  xxix,  372. 

at  Vesuvius,  xxii,  255. 
Glaubapatite,  Shepard^  xxii,  256. 
Glauber  salt,  analysis,  xxi,  202. 

in  Nova  Scotia,  xxv,  407. 
Glauconite,  xxviii,  135. 

(green  sand)  of  Westphalia,  zxi, 
20£ 

of  Westphalia;  of  Alabama,  zzlv, 
119. 
GlossecoUite,  Shepard,  xxiv,  124. 
Glottallte  (chabazite),  zzi,  197. 


MnrKBALS— 

Gold,  zzvii,  135. 

ama]fi;am  in  California,  zxl«  208. 
Gmw9  observations  on,  xxviii,  268L 
In  California,  flaAe,  xxi,  208L 
in  Georgia,  Bdkty  xxvi.  128. 
in  the  Kocky  Mts.,  and  on  Fraser'* 
rivcr.xxvi.  851, 
in  Washington  Tenitorv.  zzr,  407. 

Gongylite,  Thardd,  xxviii,  ISl 

Gramenite,  KraniZy  zzvi,  851. 

Graphite,  artificial,  xxiv,  119. 

of  Ersby,  NordeMkiSUL,  xxi,  208L 
of  llconderoga,  KmngoUy  zzi,  2D8L 

Greenlandite,  xxvi,  851. 

Greensand  of  Alabama,   /.  IF.  JToB^ 
xxiil,182. 

Guano,  minerals,  xxii,  2S5l 

Guarinite,  xxviii,  142w 

Guayacanite,  F.  Flddy  xzvii,  52, 887. 

Gymnite,  see  Dewei^te, 
Gypsum,  xxi,  208,  xxii,  256,  zzir,  119L 
Haidingerite  at  Joachlmsthal,  zzv,  407. 
Halloysite,  MggeraJtk,  xxix,  872. 
Harmotome,  locality  oil  xxv,  406;. 
Harrisite,  xxii,  256. 

F,  A,  Oenth,  xxiii,  415. 

JV:  A.  Prott,  xxiii,  409. 

of  Georgia,  xxiv,  88,  120. 
Hartite,  iTmn^Ptt,  xxiv,  12a 
Hausmannite,  crystal,  KenrnqUi^  izi,  208L 

angle  of.  Dauber,  xxi,  208. 
Hayesme,  Meiduardt,  xxix,  8721 

in  Nova  Scotia,  zzv,  406. 
HeddUte,  new  species,  Greff,  zzi,  208. 
Hematite,  zzviii,  185,  xxix,  372. 

of  Lake  Superior,  xxviii,  !& 

Jeeudomorphous  oclahedrona  of, 
v,120. 
(specular  iron),  iweudomoiph,  zxi, 

at  Vesuvius,  zzii,  256w 
Herrerite,xzi,208. 
Herschelite,  zzviii,  185l 
Hessite  of  Russia;  of  Califoraia,  zzlv, 

120. 
Heteromorphite  fh>mPeni,  zzvi,184,85L 
Heulandite,  beaumontite  identical  witb, 

xxiv,  120. 
Hlrcine,  Piddington,  xxi,  208. 
Hislopite,  xxviU,  183. 

analysis  of,  TtiM^  4SS, 
Hitchcockite  of  Shmard,  xzii,  256,  zzir, 

41, 126, 188. 
Homichline,  BreUhmatL  see  SarmJkard^ 

iU,  zzviii,  182,  zziz,  878. 
Horn  Silver,  see  Kerarg^friU. 
Hornblende,  zxii,  257,  xxviii,  18S,  zziz, 

873. 
analyses,  zzi,  208. 
new  analyses,  ^anuneUbergj  zzvi, 

351. 
(dannemorite),  xxiv,  120. 
Hunterite,  xxviii,  133. 
Hureaullte,  ciystals,  xxvi,  858. 
Hyalophane  of  von  WaUenhauta^  zzv, 

406,  zzviii,  186. 
Hydro-apatite,  DomoMr,  zzv,  406. 
Hypersthene,  xxi,  210. 
HypostUbite,  zzv,  409L 
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Hjpozmtliite  or  Sienxift   earth,  xdv, 

lalpalte,  zzyi,  854. 

Idocrase,  A  Bemuinny  zzr,  406. 

•nalTses,  ManwuUberg,  zxi,  20L 

/SbAMrer,  xzi,  aOl 
Dmenite,  zxy,  406>  xztU,  ld7,42& 

aaalyBes  of^  by  BanwneUberg^  zzriil, 
198. 
nmeaoratile,  zxr,  412. 
Iodine,  free,  in  the  fumaroles  of  Vol- 
cano, zziT,  121. 
lodyrite,  xzlc,87a 
loUto,  xxvill,  187. 

Iridiam,  in  CaUfomia  gold,  zxi,  206. 
Iridosmine,  xziz,  873. 
Iron,  F,  A.  QtiUL  zztx,  878. 

meteoric,  xxli,  271,  272.  874 
supposed,  xxviii,  259. 

natlTe,  of  Bohemia,  zzviii,  187. 
of  Canaan,  Ct.,  JEhaf€$,  xzl,  167. 
of  Liberia,  AfHca,  zxi,  158. 
of  Tennessee,  Qtnih,  zxviii,  246. 

octahedral,  of  Vesuyias,  Bammt 
herg,  xxviU,  185. 

ores  of  Iron  Mountain,  zxri,  854. 
Iwaarite,  see  SehoHomUe, 
Iziolite,  xxy,  414. 

see  ToKtalUe, 
Jaulingite,  ZtpAoroirieA,  xzi,  205. 
Johannite,  zzv,  415. 
Jnnkerite,  zxi,  205. 
Kaolin,  analyses,  zxr,  40& 
Kapnlcite,  xzviii,  187. 

KmngoU^  xxv,  40a 
Karelinite,  B.  HermanHy  zzriii,  187. 
Keilhanite,  nU.  257,  zzriii,  187. 
Kennfcottite,  BMinqer,  zxy,  409. 
Kenu^yrite,  xzix,  874. 

of  Russia,  zziv,  121. 
KilUnitc,  xzii,  257. 
Kokscharovite,  zzri,  854. 
Erantzite,  C  Bayemanit,  zzviii,  188w 
Kyanite,  analysis,  IgMrwn^  zxi,  206. 
Labradorite,  zzviii,  188,  xzix,  874. 
Lanthanite,  zzii,257. 

analysis,  zzUi,  425. 

in  Essez  Co.,  N.  T.,  Bldke,  zxvi,  245, 

of  U.  States,  zxiv.  48, 131. 
Lapis  Lazuli,  zxvUi,  188. 

in  Siberia,  xxyi,  854. 
Lanmontite,  xxv,  409. 

in  Nova  Scotia,  JSToio,  xzvi,  84,  854. 

of  the  Tyrol,  Gerieke.  zziv,  121. 
Lacnlite,  zzviii,  18a 

analysis,  /jjwMrdm,  zzi,  205. 

in  Oeorgla,  C.  U.  Shepard,  zzvii,  36. 
Lead,  native,  xzii,  257. 

in  Mezico,  xxiv,  121. 
Leadhilllte,  xxviii,  138. 
Lecontite,  W.  J.  Taylor,  xxvi,  273,  854. 
Leonhardite  on  Lalie  Superior,  xxviii, 

Lepidochlore,  xxviii.  130. 
Lepidomelane,  xxviii,  138. 
Leuchtenber^te,  xxv,  404. 
Leucite,  JiaeA<2f,  BammeUberg^  3 

G,  MOMy  xxvi,  855. 

of  Vesuvius,  xxii,  257,  272. 


,409. 


MniSBAL&— 

Leucophanc,  BammMttrg,  zxiv,  12L 

crystal,  R,  P.  Oreg^  £ci,  205. 

/.  D,  Dana,  xxi,  M. 
Leucopyrite,  Behneke,  xxU,  257. 
Libethenite,  xxix,  874. 
Liebiffite,  xxv,  415. 
Lievrite,  xxv.  416. 

ancrles  of,  and  analysis,  xxiv,  122. 
Lillite,  Jieusg,  xxix,  874 
Limonite,  Titomey^a  analyses  of,  xxviii, 
188. 

of  Lake  Superior,  xxviii,  14. 

of  Missouri,  LiUan,  xzi,  206. 

reference,  zxiv,  122. 
Linnseite   of  Maryland  and  Missouri, 
xxUi,  418,  419. 

of  U.  States.  OerUh,  xxiv,  122. 
Liroconite,  xxviii,  188. 
Lowelte  at  Ischl,  xxv,  409. 
Magnesite,  xxix,  874. 

of  Bolton,  Canada,  zxi,  205. 

of  Rozbunr,  Vt.,  Hayen,  zzi,  882. 

Styrla,  xxii,  25a 
Magnetite,  xxi,  206,  xxviii,  18a 

(martlte),  xxvl,  855. 

pseud,  after  chalybite,  xxiv,  122. 
Magnoferrite,  .Somm^Mefy,  xxix.  376. 
Malachite  at  Phenixville,  xxi,  206. 
Manganblende,  xxvi,  855. 
Manganese  ore,  xxi,  206. 
Manganite  on  Lake  Superior,  xxviii,  16. 
Marble  of  Alabama,  MaOet,  xxiil,  181. 
Marcasite,  v.  Kobdl,  xxv,  409. 

of  Hanover,  xxll,  25a 
MarcyUte,  C.  U.  Shepard,  xxi,  206. 

referred  to  atacamite,  xxiv,  123. 
Margarite.  analysis  by  FaUtriy  xxiv,  122. 
Maixarodlte,  xxix,  875. 
Marionite,  JSlderhorti,  see  Zine-Blooin, 

Megabromite,  BniUunqfty  see  EfnMUe, 

xxix.  869. 
Meiontte,  angles,  xxi,  206. 
Melanchyme,  Haidinger,  xxi,  206. 
Melinophane,  see  hewxphant,  xxiv,  121. 
Mellite,  xxviii,  139. 

angles,  Dauber,  xxi,  206. 
Mesolite  in  N.  Scotia,  J/ow,  xxvi,82,86& 

see  SeolecUe,  xxiv,  137. 
Mlascite,  xxvl,  355. 
Mica,  xxiv,  122. 

angles,  analvses,  etc.,  xxi,  206. 

of  Goshen,  >.  W.  MaOO,  xxUi,  180. 

after  scapoUte,  xxiv,  128. 

pseudomorph  after  orthodase,  xxiv, 

MicrocUne,  xxvill,  139. 

angles,  BreUMupty  xxvi,  855. 
Mikrobromlte,  Breithaupt,  see  EmMii$^ 

xxix,  369. 
MUlerite,  form,  KmngoU,  xxi,  206. 
Mlmetene,  at  Phenixville,  xxi,  207. 
Mispickel,  xxix,  375. 

analysis,  xxv,  410. 

Behneke,  xxli,  25a 

of  Coplapo,  analysis,  zzl,  207. 
Mlsy,  see  OopiapUe. 
Molybdate  of  Iron,  zzi,  207. 

Gtnth,  xziz,  376. 

from  California,  OmUh,  zzviU,  248. 
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Molybdenite,  rrviii,  189. 

crystals,  zziy,  123. 
Molybdine,  xxvi,  855. 
Monazite,  xzil,  262. 

E.  Zschau,  xzy,  410. 
Morenoslte,  CatarM^  xxl.  207. 
Moronolite,  Shepard.  zxiy,  128. 
Mossottlte,  xxix^m 
MascoTite.  xxi,  206. 

crystalB  from  VeiuvliiBjjanrl,  856. 
Nagyarite,  Fbtberth,  xzix,  876. 
Naphtha,  nd,  207,  xxv,  410. 
Natro-boro-caldte  in  Nova  Scotift,  xxy, 
406. 

S.  ifow,  xziT,  280. 
NatroUte,  xxriii,  189. 

HlaHvetXy  xxix,  876. 

Sayite  is,  zzyi,  866. 
Neotokite,  zzyili,  189. 
NepauUte,  Piddin^an,  xxiy,  128. 
Nepheline,  xzix,  877. 

angles,  Kokacharav,  xzi.  207. 
Nickel  and  copper,  arseniuret  o^  on 
Lake  Superior,  zxyiii,  15. 

ores.  C.' Barffemann^  xxyiii,  189. 

oxyd  of,  xryiii,  189. 
Nickel-ffymnite,  T,  8,  JSunL  xxix,  277. 

W,  J.  Taylor  y  xxyiii,  m 
Nicopyiite  or    eisennickelkies,    xxiy, 

Nitnunmite,  xxiy,  124. 
Nitre,  in  Tennessee,  xxli,  25& 
Nordenskioldite,  xxi,  201 
Okenlte,  analyses,  xxi,  207. 
Oligoclase,  vom  Jtathy  xxix,  877. 

of  Danbury,  Bnkh^  xxyi,  70. 
Opal,  xxiy,  124. 

artificial,  xxyi,  866. 

inMomyia,xxii,25& 
Ophiolites,  T.  8.  HufUy  xxyi.  284. 
Orthite,  analysis  of,  xxix.  861 
Orthoclase,  xxi,  201,  xxyiii,  140. 

Breithavpty  xxy,  410. 

J.  D.  WhUfiM,  xxix,  877. 

of  Binnen  Valley,  xxyi,  856l 

at  Danbury,  Ct.,  xxyi,  70, 856. 

of  Lake  Superior,  xxyiii,  16. 
Oserekite,  see  AragonUe,  xxix,  866. 
OsteoUte,  xxyiii,  140. 
Ostranite,  xxi,  207. 
Ozocerite,  xxvi,  366. 

Gloeker,  xxtl,  268. 
Paisbeiigite,  xxli,  259. 

crystals,  JDattber,  xxi,  207. 
Palladiuni  ochre,  or  palladinitc,  xxiv, 

121 
Faraffine,  native,  xxi,  207. 
Paralogite,  xxvi,  866. 
Parasite,  Volffer,  xxiv,  121 
Pan»tilbite,  von  WaUenfunum^  xxiv,  124. 
Parathorite,   Shepard;  Dana;  Brushy 

xxiv,  124. 
Pateraite,  xxli,  258. 
Pectolitc,  xxli,  258,  xxviil,  140. 

/.  D.  WhUney,  xxix,  206,  877. 

analyses,  xxi,  208. 

crystallization,  xxyi,  856. 
Pcllcanite,  xxviil,  140. 
Pennine,  xxi,  209,  xxv,  401 

K  Jfers,  xxix,  878. 


Mdibrals — 
Pennine,  see  CfdoriU,  xxiv,  114w 
Pero&kit«,  xxvi,  856,  xxviil,  14a 

crystals,  etc,  JDamour,  xxl,  209. 

of  Zeimatt,  xxiv,  121 
Phenadte,  ciystals,  v,  Ebkaeharot^  xxr, 
410. 

optical  cfaancters,  xxvi,  856. 
Phlogopite  In  Europe,  xxvi,  356. 
Pholerite,  Gmth^  xxviil,  251,  xxix,  878L 
Phosphochalclte,  xxvi,  866,  xxviii,  140, 
XXIX,  87a 

^ed(0«,  xxi,  209. 
Piauzite,  xxU/S>a 

KennaoU,  xxiv,  125. 
Picromerid,  at  Vesuyins,  xxil,  268. 
Pfaiguite,  in  Moravia,  xxil,  25& 
Pitchblende,  xxv,  415,  xxix,  878l 

coracite  identical  with,  xxiv,  125l 
Pitthiite,  see  PUehUende^  xxix,  378. 
Pla^onite,  crystals,  xxl,  209. 
Platinum,  xxvi,  857. 

2>8vias  and  i^e^nw^xxlx,  S79L 

of  Borneo,  xxil,  250. 

In  Califoniia,  xxi,  200. 
Plombieritet.  xxyL360. 
Plumbic  ocnre  ox  New  Mextoo,  xxiv, 

125. 
Plumbo-reslnlte,  hitchcockite  refeired 
to,  xxiy,  125. 

of  Canton  Mine,  xxiv,  41, 125. 
Polyhalite,  analysis,  /sMneft,  x^dOO. 
Porcelain  cUy  of  Alabama,  J.  W.  MaOel^ 

xxiii,18S. 
Prehnitold,  BUmutrand^  zxi,  200L 
Pro8opite,xxi,209. 

Seheerwr,  Bnuh^  Dana,  xxv,  410. 
Pseudophite,  Zmi^oO,  xxi,  2ia 
Pyrareyrite  and  pnnistite,  crystaia,  Sd- 
2a,  xxiv,  126. 

rom,  xxviil,  141 

ites,  O.  Jeose,  xxix,  379. 

Traveiaella  twins,  ABo,  xxiy,  126. 
Pyrochlore,  xxi,  199. 

of  Miask,  xxiv,  126. 
Pyrodasite,  ^SA^parti,  xxil,  97. 
lyroguanlte  minerals,  xxil,  96l 
I^romelane,  Shepard^  xxil,  96, 259,  xxiv, 

126.  

Pyromorphlte,  Struve^  xxix,  879. 

altered,  xxiv,  126. 

at  Phenlxville,  xxi,  209. 
Pyrophylllte,  xxviil,  140. 

IktchUeauXy  xxv,  411. 

compact,  ^ruahy  xxvi,  68. 867. 

in  Georgia.  Shaxard^  xxfii,  86. 
Pyroretin  is  scleretinlte,  xxl,  2ia 
Pyrosderite,  DeadoimavXy  xxv,  411. 

of  Snanim,  xxil,  259. 
Pyrotechnite,  xxil,  261. 
Pyroxene,  xxvUi,  140,  xxv,  411. 

BammeUberg^  xxyi,  857. 

JiniM,  xxix,  879. 

analysis,  KjenJf^  xxi,  210. 
Pyrrhotme,  xxi,  210,  xxix,  379. 

meteoric,  xxli,  375. 
Quarts,  JKum  and  Oirittf,  xxix,  3391 

density  before  and  after  heating, 
xxiii,  210. 

in  capillary  forms,  etc,  xxil,  S59L 

a  peculiar  form,  xxviil,  141. 
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QalckaUrer  in  drift  deposiU,  xxii,  259. 
Bastolyte  of  JSBkqxnrd,  see  atufmomdam 

xxiT,  128.      ^ 
Realgmr,  zxix,  879. 

cryBtalB,  zxri,  857. 
Rensselterite,  zxv,  414 
ReUbftDvite,  JR,  ir«t7»Mmn.  zzriii,  14L 
Bhodonite,  6^,zzii,259. 
Rhombic  tnngsUte  of  Umey  sxviii,  262. 
RipidoUte,  zzv,  401 

OaUh,  xxviU,  250,  zziz,  879. 
Rflsmerite,  OraUioh^  xzvi,  857. 
RottiBite,  BreUlun^  xxyiii,  141. 
RutUe,  xxviii,  141. 

rilmenoratiie),  zzy,  412. 

in  Geoigia,  SkqKardy  zxvii,  80. 
ficd-Mnmoniiic,  zzii,  260. 
Btli  in  Oaifornia,  xxi,  210. 

Cheshire  brine  springs,  xxv,  412^ 

borings  In  Kentacky,  zkIt,  127. 

at  Yesnyins,  sdi,  260. 
SamArskite,  JBermanny  xxi,  199. 

analysis,  Bermanfij  ladfy  127. 

density,  xxyi,  857, 
Saponite,  xxTiii,  141,  zzix,  880. 
Barcolite,  angle,  Kokaeharov^  jad,  210. 

crystal,  xz^  857. 
Sassolin,  ciystals,  zziy,  127. 
Saualpite,  xziz,  880. 
Saossnrite,  xxv,  487. 

T.  8.  Hunt,  xz?i,  858,  zzvii,  886, 

ZZTiil,141. 

composition,  xzL  211. 

of  Sllesta.  CfuifuUer^  xzir,  127. 
Savlte,  zxvi,  85a 

BreUfumpt,  zdv,  127. 
SeapoUte,  angle.  KokKhanw^  zzi,  211. 

glancolite  identical  with,  zxy,  412. 

wUsonite  identical  with,  xzi,  211. 
Bcbeelite,  Gmth,  zzyiU,  252,  zziz.  88a 
Scheererite,  form,  Kenngottj  xxi,  21L 
Schorlomite,  xxviii,  141. 

Sfupard^  xxIt,  127. 
Schrotterite  in  Alabama,  MaUtt.  zxvi, 

79,858. 
Bderetinite,  xxi,  210. 
Scleroclase,  see  IhtfrenoutUe,  zxiv,  117. 
ficolecite,  Hedfiey  xxiy,  127. 

formation  of  xxv,  412. 
Bcorodite,  xxviii,  142. 
Seladonite,  of  Bohemia,  xxvi.  858, 
Senarmontite,  of  Algeria,  zxiv,  128. 
Seridte  slate,  rock  resembling,  xziv, 

273. 
Serpenthie,  zxv,  217,  412,  xzviU,  142, 
xxix,380. 

T.  &  Hunt,  xxvi,  858. 

analyses,  8,  JSoughUmj  xxi,  211. 

and  antigorite,  xziv,  128. 

on  Lake  Superior,  zzviii,  18. 

rock,  analyses,  A.  A.  Bauet^  zzi,  882. 

of  Rozbury,  Ct.,zzii,  260. 

of  Syracuse,  N.  Y.,  zzv,  412. 
Bideroplesite.  zzvi,  858. 
Siegenlte  of  Haiyland  add  Mlasoori, 
zziU,  419. 

of  Mine  la  Motte,  Missouri,  zzUi, 


MnmiLS"" 
Silver  glance,  zxvi,  866L 

at  Joachimsthal,  zzr,  418L 
of  LiUie  Superior,  zzviii,  19. 
native,  at  Cheshire,  Ct,  zzii,  26a 
ores  of  ChUi,  zzi,  211. 
pseudomorph,  zzv,  418. 
Smaltinefrom  Atacama,  /.  L,  Smtth^ 
zzi,  211. 
crystals  with  convez  fiices,  zzi,  21L 
at  Joachimsthal,  zzv,  418. 
Smarsgdite.    T,   &   MwU,  zzvU,  848, 

Smithsonite,  zzviii,  142.  zziz,  88a 

under  the  form  of  doloBkite,  zsd, 
427. 

psendomoiphs,  zzii,  260. 
SodaUte,zzvi,d68. 

in  Russia,  zzL  21L 

fh>m  Salem,  Mass.,  /.  P.  EbnbaU^ 
zziz,  66,  880. 
Sordawalite,  analysis,  zzi,  211. 
Spartaite,  zzvi,  868. 
Specular  iron,  zzii,  260. 

see  BmuUiU. 
Sphene,  zzviii,  142L 

decomposed,    (zantbitane),    zzO, 
260. 
Spinel  in  Russia,  zzi,  211. 
Spreustein,  Sehmtr^  see  yatroliU. 
Stannite,  BMwf,  zzii,  260. 
Stassftirtite,  zziv,  12a 

see  Jbfodte,  zziz,  865w 
BUnrotide,  Georgia,  zzii,  26a 
Steinmannite,  see  GdUna. 
Stophanite,  crystal,  Sehroder^  zzi,  211. 
Sti6nite,zzU,261. 
StUbite.  zzviii,  142. 

anslysis,  zzvi,  85a 

from  Hindostan,  zzv,  418. 

(hypostUbite).  zzii,  179.261. 
Stilpnomelane,  Gtoeker,  zzii,  26L 

and  mstolyte,  zziv,  12a 
Stromeyerlte,  W.  J.  Taylor,  zziz,  88a 
Sulphur  in  California,  zzi,  211. 
Sundvikite,  A.  K  NordenskUUd,  zzvUi, 

142. 
Svaubergite,  l>auber.  zzv,  418. 

i^eberom,zzi,2il. 
Sylvine  at  Vesuvius,  zzi,  212. 
O^ichhydrite,  MammeUberOf  zziv,  129. 
T^  T.  S,  Bunt,  zzv,  225. 

potstones,  JMetae,  zzv,  4ia 

rensselaerite,  ffwU,  zzv,  414. 
Talkoid,  yaumann^  zziz,  881. 
Tannerite,  zzi,212. 
TantaUte,  A.  JS.  NwdenMSld,  zzv,  4I4» 

JSoM,  nvi,  859. 

of   Chanteloube,    ChanMeiry  zziv, 
129. 

constitution  of,  zzvii,  125(, 

of  Kimito,  Bermanny.  zziv,.  129. 

of  Limoges,  zzii,  261. 
Tamowitsite,  zzviii,  181. 
Taurisdte,  Voiger^  zzi,  212. 
Telluret  of  silver  in  Califomla,  TF.  P. 

make,  zziU,  270. 
Telluric  silver,  see  BettUe,  zziv,  12a 
Tennantite,  zzi,  212. 
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Tetradymlte  from  Dahlonesa,  Ga.,  C.  T. 
Jaekton,  zxvlii,  142. 

in  Georgia,  Shepard,  xztU,  89,  zxrUl, 
142. 
Tetrahedrite,  C.  iTuAZmonn,  zxv,  414. 

analyseB,  zxi,  312. 
Thenardite  of  Vesuyius,  xdi,  261. 
Thermophyllite  of  NorderukiSkly  xrvl, 

859,xxvlll,148. 
Thorite  (orangite)  crystals,  xzyi,  859. 
TitaDic  iron,  IgeUtrim^  xxi,  212^ 

Bee  Hmenitf. 
Tombazite,  KenngcU^  xxi,  212. 
Topaz,  crystals  of,   KolueharoVf  xxiT, 

Torbanite,  mri,  869. 
Tourmaline,  zxi,  212,  zxiv,  129,  xxvfU, 
148. 

Jmazeh,  xxix,  881. 
Traversellitc,  xxviii,  140. 
Trichalcite  of  Bimnanny  zzri,  860. 
Triphyllne,  F.  OeMen,  xxix,  881. 
Tritomite,  analysis,  xxii,  261. 
TschefTldnlte,  xxii,  261. 
Tnngstate   of   lime,   rhombic,    Oenth, 

xxviii,  252. 
Tnrquoifi,  xxv.  414. 
Tyrite,  xxii,  261. 

J).  Forbes,  xxiv,  129. 

Ibtyka,  O.  J.  Bnuh,  xxix,  881. 
Uiffite,  Heddls,  xxv,  414. 
Umonite  is  epidote,  xxvi,  69, 86a 
Uranbloom,  xxv,  415. 
tJrangreen,  xxv,  416. 
Uraniobite,  see  rUehbUnde,  xxix,  13& 
Uranitc,  Descloizeaux.  xxiv,  180. 
Uranium  ores,  xxv,  415. 

silicates  of,  xxix,  882. 
Uranochalcite,  xxv,  415. 

Hermann^  xxix,  882. 
Uranochre,  xxv,  415. 
Urdite,  Forbes,  xxii,  262,  xxv,  410,  416. 
Vanadate  of  lead,  of  Phenixville,  zxi, 

212. 
Vanadinite,     Bcanmdibergy     KenngoU, 
ScfiabHS,  xxiv,  180. 

Xokscharov,  xxix,  382. 

of  Carinthia,  xxii,  26a 
Vauquelinite,  W.  J.  Taylor,  xxviii,  148. 
Vestan,  xxviii,  141. 
Vivianite,  xxii,  262,  xxix,  882. 

in  human  bones,  Nieklh,  zzl,  402. 

of  N.  Jersev,  xxiii,  422,  xxiv,  130. 
Volfftite,  JEl  R  Schmid,  xxii,  262. 
Volknerite,  Rammdaberg,  xxii,  263. 
Yoltzine  from  Joachimsthal,  xxv,  416. 
Vorhauserite,  KenngoUy  xxviii,  143. 
VoBgite,  xxi,  201. 
Warwicltitc,  xxiv,  180. 
Water  of  Desid  Sea,  xxix,  382, 
Wavellite,  xxviii,  148. 

of  Chester  Co.,  Pa.,  zziii,  428,  xxiv, 
130 
Websterite,  xxii,  212. 
Weissi^te  on  Lalce  Superior,  xxviii,  18. 
Whltneyite,  <?«iM,  xxviii,  148. 

Otnth^s  remarlis  on,  xxviii,  247. 
Wilsonite,  xxi,  2ia 

Witherite  (Thomson^s  sulphato-carbon 
ate),  xxv,  416. 


MnnsHAi^s— 
Wittlchite,  zzil,  268. 
Wolchite,  form  and  composition,  Joi, 

213. 
WoUWtm,  zzl,  213,  zxii,  263L 

Qtnth,  xxvUi,  253,  xxix,  382L 

of  Zinnwald,  xxiv,  130. 
Wollaatonite  of  the  Monie  Mts.,  zzi, 

218 
Wnlfenite,  zziz,  888. 

JkseUAgeaux,  zzv,  416. 

of  PhenixviUe,  xxi,  218. 
Xenotime,  xxii,  268,  xrnii,  14SL 

twin  with  malacone,  zzi,  813, 
Tttroilmenite,zxi,  19Ql 
Tttrotantalite,  Chandiery  zziv,  ISL 
Zamtite,  Oasares,  xxi,  2ia 
Zeolite  of  Skye,  MaOet,  xxiv,  121. 
Zeolites,  Damour  on,  xzv,  416. 

of  Lake  Superior,  zxviil,  1ft. 

of  Plombi^re8,J[)aM5fVe.  zzvl,  9Ml 
Zeolitic  mineral  from  the  Isle  of  Skre, 

MaUet,  xxii,  179. 
Zenxite,  xxi,  218. 
Zinc,  xxviii,  143. 
Zinc-bloom,  xxviii,  144. 

JSlderh<mi,  G.  J.  Br%tah,  zziz.  88SL 
Zincite  (red  zinc  ore),  zzi,  21^  rzS, 
263.  ,  «^ 

Zippeite,  XXV,  415. 

Zircon  from  Brazil :  of  North  CaroUna, 
xxiv,  131. 

MissisBippi  River,  times  of  closfai^  and 
opening,  T,  8.  Anvin,  zzlL  14flL 

Mitchell,  K,  death  of,  xxiv,  m 

MitcheU,  S,  W.J  on  aaron  of  1859,  zzz, 
357. 

Mahl,  H.  von,  cause  of  opening  and  dos- 
ing of  Btomates,  xxiii,  280l 

Jtdihausen.  Journey  west  of  the  MiniBsip- 
pi,  xzFi,  224. 

Molybdenum,  ftxsion  of^  zxvi,  402L 

Moon,  on  absence  of  atmosphera,  zztv, 
416. 
color  during  eclipses,  xziii«  444. 
Secchfs  drawing  of,  xirii,  265. 

MorJUj  CI,  on  brown  sugar,  zzv,  88& 

Chemical  and  Pharmaceutical  Man- 
ipulations, noticed,  zzili,  148. 

photograpliic  micrometer,  noticed, 
XXX,  156. 

ultimate  analyses  of  animal  oils, 
xxi,  13a 

Morlot,  A.y  general  views  of  Aidusology, 
xxix,  25. 

MorriA,  0.   TF.,  on  auxx>ra  of  1S80L  zzx, 
343,353. 

Mortars,  von  Fktehs  on,  xxiii,  225w 

MortUlety  on  fold  in  strata  of  PetU-Ceeur, 
xxix,  121. 

Motor  for  submarine  tunnel,  xxvi,  9& 

Mountains  of  N.  Carolina,  C^tiyoC,  zziv, 
277. 

of  N.  Carolina  and  Tennessee,  &  R 
JBwkletf,  xxVii,  286^ 
see  IMghL 

Mud  shower  at  Corfu,  xxvii,  802^ 

JUueOery  C,  Synopsis  Phmtonun,  &c,  no- 
ticed, zxiv,  286. 

MiUUr,  Fy  FrsgmentaPhytogtaphJtt  Aua- 
tralltt,  xxviB;  290.        -^  ^    *' 
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Ifnrchison^  SirR  I.,  anniveruary  address) 
before  Geographical  Society^  zzriii,  908. 
di8coveriea    of   Burton    and    Speke, 
xxviil,4ia 

fold  in  strata  of  Petlt<^oeur,  xxiz, 
121. 

Geology  of  North  Highlands,  ^., 
xxi,  276. 

letter  on  the  Mosemn  of  Practical 
Geology,  xxil,  28a 

notice  of  Marcou^a  Dyas  and  Trias, 
xzYiii,25a 

on  the  Flalliser   expedition,   xxyiii, 
341. 
Muscles,  composition  of,  Vaieneiennety  xxii, 

9. 
Muscular  contraction,  induced  by  vibnir 

tions,  0.  N.  Rood,  xxlx,449. 
Museum  of  Comparative  Zoology  In  Har- 
vard Univenity,  xxyii,  29&.  460. 
Museums  of  Nat.  History,  British,  xxrii, 

277. 
Mushrooms,  ozonic  actions  with,  xzi,418. 

N. 

NaudifCi  Researches,  Ac,  noticed,  zxiv, 

440. 
Nebraska,  Cretaceous,  J,  HaU,  xxir,  72, 
275. 

explorations  in,  F,  K  Sajfdmy  xxix, 
286. 
fossil  mammals,  xxi,  422. 
fossils,  xxii.  118,  428. 
geology  ana  fossils,  Meek  and  Hoyden 
XXY,439. 
organic  remains,  Hoyden,  xxri,  116. 
roclu  and  fossils.  Hoyden,  xxvi,  276, 
404. 
Nebular  hypothesis,  Hdmhoitz,  xxlv,  208. 

D.  Kirkwood,  xxx,  161. 
Neeae,  N,,  on  rectifying  sulphuric  acid,  xxx, 

267. 
,  Neiiier,  H  M.,on  the  common  cane,  xxx, 
14. 
Neo-macropia,  xxii,  801. 
Nervous  action,  rapidity  of,  xxiv,  445. 
New  Grenada,  new  divisions  of,  xxvi,  94. 

expedition  to,  xxvi,  870. 
New  Jersey,  8d  Annual  GeoL  Rep.  of,  no- 
ticed, xxiv,  488. 
New  South  Shetlands,  Crustacean  from, 

and  remarks  on,  xxii,  894. 
New  York  harbor  encroachments,  A.  D. 

Bache,  xxiii,  16. 
New  Zealand,  changes  of  level  at,  xxii, 
128. 
new  Dinomis  of.  Owen,  xxii,  188. 
Newberry,  J.  >&,  ancient  vegetation  of  N. 
AuL,  xxix,  208. 
on  aurora  of  1859.  xxx,  347,  856. 
coal,  formation  of  cannel,  xxlU,  213. 
explorations,  &c.,  xxix,  144. 

in  N.  Mexico,  xxviii,  298, 460. 
fossil  fishes  of  Ohio,  xxiv,  147. 
Geol.  Rep.  on  California  and  Oregon, 
noticed,  xxvi,  123. 
Neteberry,  J.  S.,   note  in   reply  to  Les- 
ouereux  on  the  Am.  Cretaceous,  xxx, 


yieuberry,  J.  8.,  Reports  on  Geology,  Bot- 
any and  Zoology  of  N.  Carouna  and 
Oregon,  noticed,  xxviii,  152. 
Newton,  Lord  Brougham  on,  xxvii,  40. 
yewton,  H.A.,  on  the  gyroscope,  xxiv,  268. 

on  meteor  of  Nov.  1859,  xxx,  166. 
Niagara,  B,  BakeweU  on,  xxiii,  85. 
Nickel,  equivalent  of,  xxiv,  427. 
Schneider,  xxv,  4S& 
sulphate  of,  xxii,  108. 
NiekUe,  B.,  on  amorphous  phoaphorus, 

xxii,  244. 
Nicklh,  J.,  bibliographical  notices,  xxv, 
^  451,  xxviii,  159, 481,  xxix,  420. 

correspondence  of,  xxi,  117,  254,  408, 
xxii,  99,  264,  xxiii,  102,  440,  xxiv,  265, 
406,  xxv,  91, 488,  xxvi,  97, 259, 898.  xxvii, 
117,  ^xxviii,  119,  424,  xxix,  266,  410, 

electro-magnets  and  magnetic  adhe- 
sion, xxvii,  122,  xxx,  4ia 
fluoriferous  sulphuric  acid,  xxiv,  397. 
fluorine,  xxiv,  395. 
in  blood,  xxiU,  101. 
difhision  of,  xxvii,  lia 
magnetic  phantoms,  on  fixing,  xxx, 
62. 
motor  for  submarine  tunnel,  xxvi,  98. 
privet^  coloring  matter  of,  xxix,  326. 
saponitc,  xxviii,  141. 
vivianite  in  human  bones,  xxi,  402. 
Niger,  Bailde's  expedition  to  the,  xxtx, 

Nile,  sources  of,  xxviii,  411,  xxix,  86. 
iNiobium,  Rose  on,  xxvii,  126. 
Nitrates,  /.  M.  Ordway  on,  xxvii,  14. 
Nitric  acid,  action  of,  on  the  metallic  chlo- 

rids,  H.  Wurtz,  xxvi,  81, 18a 
Nitrogen,  specific  volume  of  compounds 

containing  nitrogen,  xxii,  108. 
Nomenclature,  botanical  and  zoological, 

W,  Stimpatm,  xxix,  289. 
Nbrria,  J.  H.,  on  aurora  of  August,  1869, 

xxix,  95. 
North  Carolina,  fossils  of,  Leidy,  xxiii,  271. 

hailstorm  in,  xxii,  296. 
North  pole,  open  sea  of,  R  W,  Hatkint^ 

passage  to,  Haye$,  xxv,  884. 
Norton,  Tr.  A,,  on  comets,  aurora  borealls 
and  zodiaod  light,  xxvii,  86. 
on  Donati's  comet,  xxix,  79,  888. 
Novara,  voyage  around  the  world  by  the» 

xxix,  400. 
Nova  Scotia,  modem  submerged  forest  in, 
xxi,  440. 
natro-borocalcite,  H.  How,  xxiv,  280. 
Numbering  of  the  asteroids,  xxviii,  158. 
Numbers,  in  phyllotaxis  and  the  order  of 

the  planets,  xxv,  215. 
NuttaU,  T.,  death  of,  xxviii,  444,  xxix,  441. 

0. 
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T.  Horsefield,  zzvUi,  444,  zzlz,  44L 

A.  von  Humboldt,  zzvlii,  96. 164. 

Madame  de  Jassien,  zzv,  29& 

C.  de  Latonr,  zzvlii,  424. 

A.  L.  S.  Lejenne,  zziz,  44L 
Llebmann,  zziil,  279. 
J.  Locke,zzil,80L 
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C.  F.  A.  Morren,  zzvil.  448. 
J.  B.  Mougeot,  zzvil,  448. 
J.  Muller,  zzvl,  155. 
E.  D.  North,  zzvl,  156. 
T.  Nuttall,  zzvlii,  444.  zzlz,  44L 

D.  Olmsted,  by  C.  &  XwmcM.  zzTiU«  109. 
A-  D'Orblgny,  xzvii,  7l 
Pedet,  zzv,  430. 
J.  G.  Perdval,  zzli,  ISa 
C.  F.  PUttner,  zzv,  450. 
L.  Pohisot,  zziz,  415. 

B.  Powell,  zzz,  160. 
W.C.  Redfleld,zzUi,29a. 
W.  Edd,  zzvil.  158. 

C.  Bitter,  zzvlii,  451. 
J.F.RoyU,zz¥,291 
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G.  Wnrdemann,  xxix,  801 
W.  TarreU,  xxlii,  1481 
G.  Zeyher,  xxvil,  448. 
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Observatory  at  Albany,  xxii,  44& 
at  P&ris,  xxii,  266,  xzili,  441 

Annals  ot  xxii,  865. 
at  University  of  Mississippi,  zzll,  80a 
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planets,  enquiries   concerning,  J.    C 
Twining^  xxvi,  15. 
Ocean  currents,  J.  D.  Dana,  xxvi,  8SL 
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depth  of  N.  Badflc,  xzv,  88L 
inrasoria  In,  xxvi,  887. 
routes  between  England  and  Aa. 
zxvi,86. 

soundings  in,  TT.  P  TromMdgu 
zxvl,  157,  886. 
Odors  of  perfhmes,  xzvill,  437. 
Oils,  ultimate  analyses  of  anfanal,  F.  S. 

Ataoander  and  C.  Morfity  3czi,  1S& 
Olmsted,  D.,blographical  sketch  of;zzvfli, 
109. 
memoir  of  W.  C.  Bedfleld,  zxiv,  855. 
Ondana^B  new  map  of  Bolivia,  zzvlii,  96. 
Ordwav,  J.  J£,  on  nitrates,  zzvfl,  14. 
soluble  basic  sesquisalts,  zzvl,  197. 
aoda,  new  mode  of  maVing  colnnM^ 
dal  caustic,  zzvl,  361 
on  some  soluble  salts  of  tin,  xzili,  98GL 
Or^^n,  new  ferns,  J>.  C,  JBaUHt,  zxiL  1S& 
Organic  acids,  two  new  series  of;  .fiwiC^ 
zziz,  872. 
compounds,  constitution  of;    GOBs, 

containing    metals,    J^wManL 
zzin,869. 

morphology,  Z  Warner  on,  noticed, 
xxiv,  448,  zzv,  15L 
Oigano-thlonic  adds,  new  series  of;  zziv, 

Oriental  Society,  Journal  of;  zzviii,  45a 
Omithichnites,  IL  Field,  ttIx,  861. 
Osmious  add,  J.  W,  MalkL,  xtit,  4flL 
Osmium  and  elements  of  amnwnia,  m  new 

base  containing,  zzr,  848. 
Otto,  manual  on  poisons,  noticed,  zziv,16a 
Ohsm,  J).  />.,  GeoL  Rent  on  Sj.,  notlGed, 

zzm,  278,  zzv,  883, 447. 
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.  zziz,287. 


X  J).,  nuTcy  of  Ky.,  rrii 
Onm,  JZL,  addreM  before  the  British  Asso- 
ciation. 3EXvi,  421. 
classmcation  of  msmmals,  xxv,  7, 177. 
on  Odontology,  noticed,  zzyii,  148. 
on  the  aboriffiiud  nuninants  of  Brit- 
ain, zziii,  132. 
Owefi^  J2L,  (of  Tennessee^  coast  lines  of 
continenta.  zziv,  438,  zxr,  130. 

Key  to  the  Geology  of  the  Globe,  no- 
ticed, zziv,  158. 
Oxalate  of  iron,  action  of  light  on,  zxr, 

'  loa 

Oxyd,  on  determining  strong  or  weak  ba- 
sic properties  of;  Si  Bom^  zzi,  130. 
Oxygen,  Scfumbein  on,  xxvli,  19. 

new  bases  containing,  Wuriz^  xxix, 
426. 
Oyster  banks  of  France,  mode  of  re-sap- 

plytaig,  xxYi,  261. 
Oysters,  green  gilled,  Taylor^  xxr,  201 
Oxone  and  antozone,  Schonbein,  xxrii,  19. 
on  atmospheric,  SoouleUeny  xxii,  140. 
W.  R  Rogen.  xxii,  141. 
Andrevn^  xxii,  408. 
and  ozonic   actions  in  mnshrooms, 
&AonMn,  xxi,  4ia 

work  by  SoouteUm  on,  noticed,  xziil, 
446. 
Oxonometry  in  the  Crimea,  xxvii,  254. 

P. 

PheiAc  ocean,  depth  of;  xxr,  88. 

ndlroad  surveys,  noticed,  xxvi,  92L 
Fhbeontology,  see  Oedoay. 
PalsBOscincns,  fossil  reptile,  xxii,ll& 
Palasotrochis  of  Emmons,  xxiv,  151. 
Palaeozoic  strata  of  Great  Britain,  jFVqf. 

iS^c^wicifc,  xxi,  848. 
FalUser  expedition,  xxriii,  841. 
Paper,  plants  that  can  ftimish,  deClauB- 

jm,  xxi,  290. 

_papynne,  vegetable  parchment,  xxix, 

PtaBselena,  J.  M,  GiUig,  xxx,801 
Parchment,  rofetable,  xxix,  27a 
Paris  Geographical  Society,  xxii,  14& 
Jhrrish^  iK,  Int.  to  Prac.  Pharmacy  of, 

noticed,  xxix,  304. 
Btrmm$y  r.,  on  origin  of  species,  xxx,  L 
Parthenogenesis,  cWn  on,  xxri,  425, 
M  Begd  on,  xxvil,  310,  440l 
observations  on,  BwnidL,  SUbotd^  Lub- 
bock, DanOj  xxiv,  399. 
Birviny  T,  &,  climate  of  Iowa,  xxiii,  860. 
closing  and  opening  of  Mississippi, 

Passes  of  the  BockyMonntains,  report  on 

two  new,  xxviii,  820. 
BuMlmr  on  fermentation,  xxix,  411. 
Patent  Office  Report  for  1865,  xxill,  150. 
for  1866,  noticed,  xxiv,  44& 
Bxyen  and  Frenw  on  cellulose,  xxviU,  128. 
Bmen'aChtmie  Indnstrielle,  ^noticed,  xxi, 

and  JEUehanP»  Precis  d'Agricnlture, 
noticed,  xxvU,  250. 
Ihyen**  Substances  Alimentaires,  noticed, 

Peat  bogs  of  Bohemia,  xxi,  442. 


Aeft,  Wm,  O.y  Elements  of  Meehaaics. 

noticed,  xxviii,  308.| 
Pedet,  obituaiv  notice  of,  xxv,  430. 
Bsirety  on  the  direction  of  the  coast-lines 

of  continents,  xxiv,  488. 
Pendulum,  on  the,  J^.  A.  P,   Barnard^ 

xxvii,  184. 
Percival,  J.  G.,  obitnaiy  of,  xxii,  15a 
PerfVimes,  industry  of,  xxlli,  109. 
Periosteum,    transplantation   ofl    OUier^ 

xxix,  418. 
ArifcifM,  K  C,  on  aurora  of  1859,  xxix, 

264.  ^^ 

Permian,  see  Otology. 
Pern,  mineral  coal  in,  xxii,  274. 
Petermann^s  Geographical  Journal,  no- 

ticedfXxv,  dO& 
I^ten^,  M,y  meteor  of  July,  1866,  ^rriii 

287.  ^^^ 

'MMvuCt  process  for  silvering  glass,  xxiv, 

PMg>i  TF.  TT.,  onaurofaofl859,xxx,848, 

Phosphatic  nodules,  analysis  o^  xxiv,  112. 
Phosphorescence,  xxix,  420. 

influence  of  temperature  on,  xxvi,  899. 
Phosphoric  acid,  on  separation  ofl  Uhanr 
orf,  xxx,  12a 

on  test  with  molybdate  of  ammonia. 
J.  U,  Bitty  xxvi,  109. 
Phosphorus,  amorphous,  R  IHeJdis^  xxii, 

detection  of;  in  poisoning,  xxii,  107. 
new  bases  containing,  Cahoun  and 
Si/manriy  xxi,  416. 

reproduction  of  engravings  by,  xxvii, 

258. 

Photochemical  experiments,  NeM  de  8L 

naor,  xxvii,  25t. 

researches,  N.deSt.  Tielor,  xxix,  27L 

Photo^phic  process  with  wax  paper,  Wi 

Photographs,  artificial  light  for,  xxii,  80L 


Photography  by  cart>on,  xxviii,  429. 
ei3iibiaon  of,  xxiii,  115. 
injury  from  eifluvia,  xxvi,  897. 
at  Paris,  xxiv,  261. 
new  process  in,  xxvi,  897. 
Photometer,  a  new,  Sittiman  and  ibrtfr. 

xxiii,  815. 
Physionometer,  havention  o^  xxvi,  897. 
Hcric  acid  and  its  salts,  JT.  a  Lea,  xxvi, 
879. 
opticalproperties  of,  Lea,  xxx,  402. 
Bern,  O,  Tr.  &,  Art  of  PerfVmieiT,  by,  no- 
ticed, xxii,  160. 
Piggoi,  A.  &,  on  the  Chemistry  and  Metal- 
luigy  of  Copper,  noticed,  xxv,  446. 
on  guano,  xxiiL  120. 
Pisciculture,  Jourdier  on,  noticed,  M« 

408.  "r-.i  ■: 

Planet,  supposed  new,  between  Sun  dtd 
Mercunr,  JB.  C,  Herriek,  xxviii,  445,  x^ 

LiaU  questions  Lescarbault's  dis^ 
coveiy  of;  xxx,  142. 
Planetary  system,  observations  on,  Mebn- 

hoUt,  xxiv,  206. 
Planets,  law  of  phyllotaxis  among,  xxv, 
215. 
new,  see  (under  .iiCroiMmy,)  Astirotds. 
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Planets,  not*  on  recent  dlscoTeries  of; 

xxiv,  415.  . 

Plants,  alternations  of  generations,  AC., 
among,  xxi,  62. 
created,  for  what,  A.  Orayj  xri,  428. 
DeCancMWa  Geography  of,  noticed, 
xxii,  429. 
embryo  of,  xxil,  4S2, 
hybrids  among,  Booker^  xzi,  185. 
turf,  of  the  Arctic,  xxiv.  2^. 
vegetable  individual  in  ito  relation  to 
speaes,  Brauriy  x»,  58. 
see  fiifther.  Botany. 
Platinum,  alloys  of,  new  xxlx,  270. 

fusion  and  casting  of;  JDeviUe  and  Ik- 
ftroy,  noticed,  xzz,' 158. 

and  the  metals  which  accompsny  it, 
xxix,113. 
analysis  of,  zxix,  879. 
chemistry  of.  Clam,  xxlx,  425. 
researches  on,  W.  GitbB,  xxlx,  437. 
Hob^cAtj  on  numerical  relations  between 
densities  and  equivalents  of  bodies,  xxx, 
420. 
liiicker,  mag.  induction  of  crystals,  xxv, 

272. 
Plumb-Une,  secular  changes  in,  xxv,  107. 
JbflA  A.,  on  aurora  of  Aug.  1859,  xxviii, 

on  aurora  of  1859,  xxix,  261 
hurricanes,  list  of  cyclonic,  noticed, 
xxU,452. 
Poinsot,  death  of,  xxix,  415. 
Poisons  in  China,  Maegowany  xxvi,  225. 
Polar  Sea,  open,  O.F.SarringUm,  xxvi,448. 
A  W.  HaAins,  xxv,  84. 
1. 1.  Mayes,  xxv,  384,  xxvi,  305. 
Polariation  of  ught,  SSloku,  etc,  on,  xxiv, 

420. 
Polarized  light,  directions  of  vibrations  of 
ether  in,  Maidinger,  xxit  125. 

direction  of  molecular  motion  in 
plane,  BarOeU,  xxx,  861. 

for  the  microscope,  White,  xxvL 
89L 

as  a  reagent, -Bio(,  xxx,  409. 
Polythalwnian,  see  JForomuii/mnw. 
jogppfeiH,  /.  P.,  analysis  of  albite  by,  xxviii. 

Population  and  races  of  the  earth,  xxv, 

of  the  world,  Dieteridi*s  estimate  of, 

xxvii,  381. 
Porcelain,  manufacturer  of  Chinese,  xxii, 

101. 
Porous  bodies,  movements  of  fluids  in, 

Jamin,  xxix,  4ia 
Ibrter,  W,  J).,  on  aurora  of  1859,  xxx, 

861. 
Jbrter,  C.  A.,  photometer,  xxiil,  815. 
Posidonla,  of  Pa.,  Lea,  xxii,  123. 
Potash  detected  by  the  blowpipe,  xxlx, 

115. 
Potato,  wild  in  New  Mexico  and  Texas, 

xxii,  284.  ...  .«. 

IbuW€t'it  Physics,  noticed,  xxi,  124. 
Jburtales,  L.  F.,  on  the  genera  Orbnlina 

and  Globigerina,  xxvi,  96.     ' 
.  Jhwer,  Mrs.,  aquaria  used  by,. xxv,  97. 
PraU,y.  A.,  sulphurets  of  copper  of  Can- 
ton, Ga.,  xxiU,  409. 


\lhuanowAi,  on  polariatlon  of  corona  do- 
ring  edipse  of  Ju 


»ui^  vi%iu^HKi  va   July  18,  lauO,    w.»»y   ■■  ■    !_•_ 

PreacoU,  Q,  R,  on  aurora  of  l^jodbc,  9S. 
Prettyfich  on  bone  cave,  xxviii,  287. 

human  remains  in  drift,  xxix,  309L 
Pressure  gn^uige,  of  Davison,  xxix,  20SL 
Privet,  on  coloring  matter  of;  J.  JTieHU^ 

xxix,  826. 
Prize  questions  of  French  Academy,  xxi, 

408,  xxiv,  255,  xxv,  438,  xxviii,  11»,  xxix, 

410,  414. 
Proceedings  Am.  Assoc  for  Advaneqneet 

of  Science,  noticed,  xxiv,  301, 302,  xxvi, 

150,  xxviii,  158,  293,  xxx,  296,  2B9L 
Am.   Philoe.  Soc,  Philad.,  noticed, 

xxu,  30i,  xxx,  306. 
Boston  Soc  Nat  Hist,  noticed,  xxi, 

152,  xxii,  152,  xxiii,  152,  804,  452,  xxiv, 

440,  xxv,  152,  xxvi,  156,  xxvii,  15S»  4&fl; 

xxviii,  159,  xxix,  454. 
Philad.  Acad.  Nat  Sd.,  noticed,  xxi, 

152,  304,  451,  xxii,  152,  455,  xxiii,  158, 

xxiv,  450,  xxv,  804.  xxvi,  166, 450,  xxvii, 

156,  304,  452,  xxvm,  159,  xxix,  454,  xxx, 

111,  159. 
Projectiles,  elongated,  0.  N.  i2tMN2,xxx,  17. 
causes  of  deviation  of;  J.  O.  At- 

Nord,  xxix,  190. 
Propionic  acid,  preparation  o^  xxvi,  40L 
Proportions  in  human  body,  xxUi,  445. 

in  nature,  xxii,  454. 
Propylene,  on  preparing,  Ihuach,  xxi,  182. 
I       iodated,.BfftA^and(leZ«Ka,xxi,415L 
IPsychology,  on  animal,  TfynZond,  xxvii,  L 
Publication,  on  acientiflc,  E.  JL  JSTimt, 

xxvi,  25. 
Pumpkin,  origin  o^  xxiv,  44L 


Quarterly  Journal  of  Pure  Mathematlei, 

noticed,  xxii,  458. 
QuOdet  on  aurora  of  1859,  xxix,  882. 


Race,  human,  unity  of,  xxv,  829. 
Races  in  planU,  origin  of,  xxvii,  44a 

and  population  of  the  earth,  xxv.  187. 
Railroad  between  Fruice  and  England, 
xxv,  43L 
Pacific,  explorations  for,  xxii,  67. 
Reports  on,  noticed,  xxv,  140, 
817,45a 

surveys  over  Rocky  Mountains, 

Imports  on,  noticed,  xxvi,  92. 

Rain,  distribution  of,  in  the  traiperate 

zone.  Dove,  xxi,  112. 
Rainbow,  lunar,  /.  M  GHUs,  xxx,  804. 
Raindrop-marks,  /.  Wym4M,  xxi,  145.    ^ 
Bammdtberg,  analyses  of  ihnenite,  xxviii, 
136. 
on  titanic  iron,  xxvii,  127. 
/.  2>.  Dana  on,  xxvii,  488. 
BamMVy  A.  C,  on  Welch  glaciers,  xxvifi, 

289.  „ 

Ranunculus  sceleratus,  blisteiingby,  xxvD, 

120, 
Ratios  in  nature,  xxii,  454 
Ray  Society,  notice  oi;  xxiv,  29a 
Reclamation,  by  Z  Z  itoiwit.  xxx^  30a 
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Ked  River,  Canadian  expedition  to,  no- 
ticed, xzz,  2ia 
Bedjidd^  A.  JT.,  chart  of  Animal  Kingdom, 

noticed,  xxv,  149. 
Redfldd,  W.  C,  biographical  memoir  of, 
zxiv,d55. 
cyclones  of  the  N.  Pacific,  xxiv,  21. 

avoidance  of,  xzlii,  206. 
fossil  fishes,  relation  of,  to  age  of  New- 
arlc  sandstone,  zxii,  857. 
list  of  publications  of,  xxlv,  870. 
tornadoes,  spirality  of  motion   in, 
xzlii,  23. 
Befraction,  on  indices  of,  Jammy  zzr,  205. 

in  minerals,  Deaeloizeavx^  xzv,  896. 
MegeL^E,^  on  parthenogenesis,  zzYii,310,44D. 
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RItter,  C,  biographical  sketch  oi;  J>,  C. 
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cryoUte,  zzi.  129, 161 

on  determining  strong  or  weak  basic 
properties  of  ozyds.  zz^  ISO,  41(4. 
tantalite  and  niobium,  zzvli,  126, 126. 
tantalum  and  its  compounda,  zxUi, 
116. 

Roshi,  ou  distillation  of,  J.  SeMdy  zxz,  100. 
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Bedfleld,  xzii,  367. 
DatUL,  zxil,  821. 
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Skwnardy  R  F.j  notices  of  Fennian  IbssQs 
of  Texas  and  New  Mexico,  dsc,  xxte, 
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obituary  of  W.  W.  Mather,  xrvii,  452. 

on  a  photometer,  xxiii,  815. 

thirteenth  meeting  of  the  Am.  Assoc, 
at  Springfield,  xzviu,  298. 

fourteenth,  at  Newport,  zzx.  296. 
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voL  ix,  noticed,  xxiv,  445. 
Institution,  list  of  worka  published 
by,  xxUi.  800. 
miscellaneouB  collectlonB,  zxiz,  451, 


Smithsonian  Institution,  Report  for  1856, 
noticed,  xxiv,  801. 
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Ordway,  xxvi,  864. 
Leblane'8  process,  xxii,  99. 
Soils,  absorptive  properties  of,  xxvilL  7L 
economy  of  ammonia  in,  xxviii,  76. 
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BeeI>ept?L 
South  Carolina,  changes  in  coast  of,  xxviii, 
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vision,  W.  R  liogers,  xxi,  80, 173,  489. 
J^evensy  It  P.,  coal  measures  of  Ohio  and 
minois,  xxvi,  72. 
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obituary  of  W.  W.  Tumei:,  xxix,  15a 
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JStoddardy  0.  N.,  diluvial  striae,  xxviU,  227. 
JStoreTy  F.  JT.,  behavior  of  Ca<3  and  fiaO 
with  various  saline  solutions;  on  the 
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peUmiUh,  xxiii,  18. 
the  Schuyler,  xxiv,  890. 
Storms,  on  avoiding,  /.  Bodgen  and  A. 
Schbtibom,  xxiii,  205. 

cyclonic  of  the  N.  Pacific,  W,  C,  Eedr 
flOd,  xxiv,  21. 


Storma,  spindity  of  whirlwind,  W.  C, . 
fidd,  xxiii,  23. 

Straw  lightning  rods,  xxvii«  308. 

Stravinr^lgey  IlH.^  on  aurora  of  18S0,  zxz, 
356. 

Strong^s  Elem*  and  Higher  Algebra,  no- 
ticed, xxx,  806. 

Strontia    sulphate,   solubility  in   adds, 
xxvii,  419. 

Strychnia,  chemical  reactions  of,  xxrili, 
216. 
methods  of  detecUng,  xxii,  41S. 

Students  visiting  Europe,  information  to, 
xxii,  146. 

Sturm,  Cours  d^Analyse,  notUsed,  zz^Ui, 
432.  ;.^-  ^ 

obituary  of,  xxi,  251     '^  -.     a 

Submarine    telegraph,    imp^rltece     of 
soundings  for,  xxviii,  5L 
tunnel,  motor  for,  xxvi,  96L 

Subsidence  of  N.  Jersey  coast,  Q,  M.  Coot, 
xiiv,  841. 

Sucidey  and  Cooper,  reports  on  Nat.  Hist, 
&c.,  of  Minnesota,  Nebraska,  6a,  no- 
tice of,  A,  Gray,  xxx,  138L 
ifkl^fj  g.,  disclaimer,  xxx,  S04. 
[Suez '  lev^  and  character  of  isthmus,  xxii, 

Su«ir,  brown,  chemical  exsminstion  of; 
Alexander  and  Moffil^  xxv,  388L 
cane,  from  glvcerine.  etc.,  xxiv,  418. 
method  of  refining,  Zkntbenfy  xxv,  141. 
in  urine,  on  determining,  xxi,  ISsL 
Su^rs,  two,  from  California,  xxii,  6L 
Suuimmt'i^aA  Vfomdey^  measurement  of 

stria^ofiiOtftoms,  xxvii,  2491 
Snmv^tOffl^  and  HepaUes  of  the  IT. 

States,  nollfced,  xxiii,  129. 
S]ilphates,.preparationoCpiire,  J£  Wmiz^ 

xxvi,  367. 
Sulphur,  difibrent  states  oC  xxiv,  2601 
Sulphuric  acid,  action  o^  on  nitiiles  and 
amids,  xxiii,  269. 
new  mode  of  manuiacturing,  xxi,  130. 
Sun,  infiuence  of  light  of|  on  combustion, 
XtfOm^  xxiv,  SIT. 

infiuences  of,  on  the  earth,  BAoMUtt. 
xxiv,  207. 
note  on  constitution  of,  xxiv,  416u 
parallax  of,   new  determinatioii  ot 
OmiM  and  Gould,  xxv,  305*. 
rays  of,  heat  in,  xxU,  977, 8S0L 
spots  of,  periodicity  in,  iMcAn&odk, 
xxv,  295. 
Sunken  vessels,  on  raising,  xxvi,  264. 
Surveying,  problem  in,  W.  J£  Oitteipie^ 

Sutton,*  (7.,  on  aurora  of  186%  xxx,  354. 
SwUhw,  O.  (7.,  on  carix>niferoiu  fossils, 
noticed,  xxv,  447. 
on  Permian,  xxvi,  115, 182. 

in  Kansas,  xxv,  3(»*,  442. 
Report  by,  on  Qeol.  Survey  of  Mis- 
Bourl,  noticed,  xxi,  151,  427. 
S^-lvester's  Qnarterly  Journal  of  pure  and 
applied  Mathematics,  xxiii,  149. 


T. 

Tamisierj  experiments  on  rifled  cannon, 
xxix,  270. 
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TanUlum  and  its  compounds,  Bo9e,  xxiU,l|Tide8,  notes  on,,Z%rf,  xxiv,  41T. 

Tape   worm,   metamorphosis   of,  xxvli, 

Tasmania,  Introductory  essay  to  flora  of, 

/.  D.  Hooker,  xxix,  1,  306. 
Taurine,  xxiL  13. 

Taylor ^  \V.  j.^  on  aragonite  near  the  Ar- 
kansas, xxiv,  275. 
on  lecontite,  xxvi,  278. 
meteoric  iron  of  Xiquipilco,  xxii,  874. 
on  a  nickel  meteorite,  xxiv,  293. 
niineralo^cal  notes,  xxvi,  134. 
on  rock  guano,  xxiv,.  177. 
oysters,  on  ^reen-gilled,  xxv,  294. 
translation  bv,  of  Janoyer,  on  the  in- 
fluence of  sulphur  on  iron,  xxiv,  880. 
Telegraph,  Atlantic  cable,  xxvi,  385,  440. 
across  the  Mediterranean,  xxi,  257, 
xxiii,107. 
nauticalyxxiii,442. 
plateau  soundings,  xxvi,  219. 
Telegraphic  wire,  dangers  from,  xxvi,  896. 
Telescope,  equatorial,  /brro,  xxii,  103. 
of  silvered  glass  and  mirrors  of  differ- 
ent surfoces,  xxvi,  399. 
Telescopes  of  A  Ctark,  xxi,  158. 

pohshing  specula  for,  A  Qreene,  xxili, 

Telestcpsoacope,  HdmholU,  xxv,  297. 
TeUuratfjyl  and  selenmethyl,  xxi,  iM5. 
Temperature  of  air  and  sea,  Dove^  xxvi,  91. 
of  earth  at  depths,  xxv,  443. 
variations  in,  dependent  on  astrono- 
mical causes,  Meechy  xxiv,  446. 
isothermal,  Hmnusy^  xxiil,  144. 
Tennessee,  Geology  of,  by  R.  0.  Gurrey, 

noticed,  xxiv,  280. 
Tenney,  8.,  Geology  for  Teachers,  &c„ 

notice  of,  xxix,  288. 
Terraces  or  beaches  on  "Western  Islands, 

xxiii,  299. 
Tertian^  shells,  etc.,  of  California,  Blake, 

see  OecHogy. 
Tetradium,  J.  M,  Sqfford  on,  xxii,  236. 
Thioyery  H.  JK,  on  aurora  of  Aug.  1859, 

xxlx,  96. 
Tbenard,  death  of,  xxiv,  299. 

obituary  notice  of,  xxv,  430. 
Thermometer,   Saxton^s   self-registering, 
described,  xxx,  315. 
effect  of  pressure  on,  xxlx,  203. 
Thermometers,  in  Kane*s  Arctic  Expedi- 
tion, discrepancies  among,  xxiv.  249. 
Thicktiun,  T,  F.,  on  aurora  of  1859,  xxx, 

340. 
Thompson,  Z.,  obituary  of,  xxi,  301,  xxii, 

44. 
Thought,  rapidity  of,  ZS?,  XriY,  445. 
Thunder-storms,  on  geographical  distribn 

tion  of,  K  LoomUj  xxx,  94. 
Tidal  wave  in  Hudson  river,  A.  D.  Bache, 
xxiil,  17. 
observations.  Coast  Survey,  xxv,  81. 
Tides,  Barnard  on,  xxvli,  349. 

of  the  Atlantic  coast  of  IT.  States,  A 
B.  Bache,  xxi,  14.  xxv,  47. 
of  the  Gulf  of  Mexico,  xxi,  28,  xxiii,  1. 


of  Nova  Scotia,  CkevaUier,  xxiil,  289. 
at  Ponapc,  Carolines,  xxii,  142. 
of  the  U.  S.  Coast,  prediction  tables 
for,  A.  B.  Bache,  xxiii,  12. 

of  west  coast  of  U.  S.,  A.  B.  Buehe,- 
xxi,  1;  10,  22. 
Time,  automatic  commrison  of,  between 

distant  stations,  J.  M.  Lane,  xxix,  48. 
Tin,  on  some  soluble  salts  of,-  /.  M.  Ord^ 

ttwy,  xxiii,- 220. 
Titanic  iron,  xxvli,  127,  438. 
Tobacco  manufacture  in  Paris,  xxv,  434. 
ToUes'  microscope   objectives,   noticed, 

M  a  White,  xxx,  156. 
Toluol,  on  transformation  into  benzoic 

alcohol  and  tolulc  acid,  xxi,  182. 
Top,  on  the  motion  of,  /.  G.  Barnard,  xxv,. 

Tornado,,  the  Schuyler,  xxiv,  290. 

see  Storm. 
Torrey.  J.,  Botany  of  Mexican  Bouhdarv^ 

xxvili,291. 
discovery  of  pcctine  in  the  analysis 

of  tuckaJioe,  xxvli,  489. 
Torsion  and  magnetism,    relations    of,. 

xxvili,  432. 
Totten,  J.  O,,  sudden  disappearance  of  ice 

on  lakes,  xxvili,  359. 
Townsend,  David,  obituarr  of,  xxvil,  443. 
Trans.  Am.  Philos.  Soc.  Philad.,  vol.  xl^ 

new  series,  Pt.  Ill,  1860,  noticed,  xxx^ 

308. 
Transit  instrument,  on  use  of,  in  deter^ 

mining  latitude,  C.  S.  Lyman,  xxx,  62. 
Troik,  J,  B.,  aurora  of  Aug.  1859,.  xxvili,. 

406. 
earthquakes  In  California,  xxii,  llO, 

xxiii,  341,  xxv,  146,  xxti,  296,  xxvili,  447. 
'Triassic,  see  Geoloay. 
[Trilobites  from  Potsdam  sandstone,  de- 
scribed, Bradley  and  B0ings.  xxx,  241, 
I    337. 

from  near  Boston,  W.  B.  Bogers,  xxii,. 

Triouyx;  frpm  Nebraska,  xxii,  120.- 
Triphenylamin,  xxili,  268. 
Troodon,  fossil  reptile,  Leidy,  rxM,  lift 
Troost  and  BeviUe  on  densities  of  vapors,, 

xxviii,  435. 
Trov^ridgey  W.  P.,  deep  sea  soundings, 

xxvi,  157. 
deep  sea  explorations,  xxvi,  886. 

new  sounding  apparatus  for,- 

xxviii,  1. 

in  reference  to  an  Atlantic  tcle-- 

grapb,  xxviii,  51. 
Troy,  M.,  on  aurora  of  1859,  xxx,  848,  857. 
Triibner's  Guide  to  Am.  Lit.,  notice  of,  B. 

a  GUman,  xxix,  302. 
TTschudi,  return  from  Peru,  xxvH,  303. 
Tuckahoe,  analysis  of,  xxvil,  439. 
Tuckermann,  J^.,  enumeration  of  North' 

American  lichens,  xxv,  432,  xxviii,  200.. 
Llchenes,  noticed,  xxvi,  412. 
Tungsten,  researches  on,  Biche,  xxi,  416. 
Tuomey  and  Holmes,  on  the  fossils  of  S. 

Carofina,  noticed,-  xxiv,  159,.  447,  xxv, 

146. 
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Turkey,  new,  of  Mexico,  xxil,  189. 

Turtle,  embryology  of,  Agassiz^  xxv,  343. 

TuUle^  C,  W.f  discovery  of  a  comet,  xxx, 
293. 
obtaiuB  the  comet  prize,  xzriii.  130. 

TufirUng,  A.  C,  aurora  of  1859,  xxviii,  394. 

on  occultations  by  the   moon  and 

planetfs,  and  experiments  on  light  and 

magnitude,  in  relation  to  vision,  xxvi,15. 

shooting  stars  of  August,  1859,  xxviii, 

446. 

TyndaU^  disposition  of  force  in  pantmaf- 
netic  and  diamagnetic  bodies,  xxiv,  264. 

Typhoons  of  the  N.  Pacific,  W,  C.  Bedjldd, 
xxiv,  21. 

Tywowiki^  /.,  translation  of  Rose  on  alu- 
minum, xxi,  164. 


Vndenoood^  2).,  on  aurora  of  1859,  xxx,  840. 

Unio,  on  a  new,  T.  A.  Conrad^  xxi,  173. 

United  States,  statistics  of  Flora  of  N.,  A. 
Gray,  xxii,  204. 

Unity  of  the  human  race,  xxv,  328. 

Universal  Exposition,  Paris,  xxi,  256,  261. 

tfrals,  notes  on,  xxv,  314. 

Uranium,  on  metallic,  B^igct^  xxi,  418. 

Urea  from  albuminoid  substances,  xxvi,97. 
formation  of  by  oxvdation  of  albumin- 
ous matters,  xxni,  268. 

origin  of,  in  animal  economy,  xxiii, 
112. 

Urine,  on  determining  sugar  of,  xxi,  812. 


Valend  compounds  with  acids,  xxviii,  146. 
Valparaiso,  longitude  of,  xxvl,  378. 
Vapors,  densities  of  certain,  xxv,  268. 

at  Jiigh  temperatures,  xxviii,  435. 
Varieties,  origin  of,  in  plants,  xxvii,  440. 
Vegetable  individual,  in  its  relation  to 

species,  A.  Braun,  xxi,  58. 
Venezuela,  expedition  in,  xxvi,  91 
Verdeil^  on  preservation  of  flesh,  xxx,  269. 
Verver^  On  loss  of  light  by  glass  shades, 

xxx,  i20. 
Vibrations  in   Holyoke   water&ll,  SneU, 

xxviii,  328. 
Victor.  X.  de  St..  photo-chem.  researches, 

xxlx,  271. 
Vienna  geological  transactions,  xxii,  453. 
scientific  publications,  xxi,  303,  xxv, 
287. 
VUmorin  on  alizarin,  xxviii,  277. 

sur  rAmelioration  des  Plantes,  etc., 
noticed,  xxvi],  440. 
Vision,  binocular,  law  of,  JHngle^  xxviS,  262. 
fjicts  in,  Stevdly,  xxvii,  263. 
W.  5.  Jioffera,  xxi,  80,  178,  439, 
xxx,  387. 
Volcauic  action  on  Hawaii,  xxiii,  435. 
ashes,  shower  of,  about  Quito,    G. 
Joruut,  xxUl,  276. 
cones,  formation  of,  LyeU,  xxvi,  214.    j 
craters  of  Java,  vegetation  around,! 
xrvl,  416.  ; 

craters  and  lavas,  G.P.Scrope^  xxiv,317. ' 
Volcano  of  Antuco,  Chili,  noticed,  xxi,  148. ; 


Volcano  of  Kilanea,  condition  of,  T.  Ooan^ 
xxi,  100,  xxv,  136. 

of  M.  Loa,  eruption  oL  T.  0mm,  xxi, 
139,  237, 3^  m,  xxvii,  410. 
J.  D.  Dana,  xxi,  241. 
R.  a  HiukdL,  xxviii,  66,  2S4, 
xiix,  801. 
of  Pichincha,  G.  G.  Moreno,  xxvi«40ft. 
Volcanoes  of  O&bfomia  and  Oregon,  xxri, 
124,126.  ^ 

conical  form  of,  ZyeS,  xxviii,  SSL 
eruption  of  Mount  Hood,  xxviii,  44S. 
extinct,  of  Australia,  xxv,  28a. 
mud  of  California,  J.  A.  VttUch,  xxvi, 
288. 
Scrope  on,  xxiii,  346. 
of  Southern  Italy,  DeeiUe,  ttii,  2721 
Voltaic,  see  Galvanic 
Voyage  of  discovery,  Austrian,  xxiv,  26a 

w. 

Wagner's  visit  to  the  Cordilleras,  xxviii, 

WaUieh,  G.  C,  origin  of  flint  in  chalk, 

xxlx,  447. 
Warner,  J.,  Organic  Moxphology,  noticed, 
xxiv,  443. 
see  Errata,  vol.  xxiv. 
Warrinffton,  on  effect  of  excess  of  beat  on 

the  aquarium,  xxi,  437. 
Warrm,  G.  K.,  explorations  in  the  Dacota 
country,  xxiv,  300. 
map.  Pacific  R.  R.  Reports,  xxvii,  880. 
memoir  to  accompany  a  map  of  the 
W.  TerritoiT  of  U.  S.,  xxviii,  418. 

Report  of  Explorations  in  Nebraska 
and  Dakota,  xxvii,  878. 
Warren,  J.  C,  obituary  of,  xxii,  15L 
Water,  discovery  of  composition  of,  xxvii, 
421. 
filtration  of;  through  sand,  VriU,  xxiv, 

heat,  developed  in,  by  agitation,  xxv, 

as  the  medium  by  which  the  ingredi- 
ents of  a  soil  enter  plants,  xxvili779. 
Waters  of  the  Caspian,  density  of;  Trrii, 

of  the  Dead  Sea,  analysis  of,  xxii,  3QL 
in  the  Desert  of  Sahara,  xxii,  30L 
of  Delaware  river,  analysis  of,   E. 
WuHz,  xxii,  124,  301. 
of  Lake  Ooroomiah,  WUt,  xxii,  S76L 
specific  gravity,  etc.,  of  severel  salt, 
xxil,  277. 
Waterfall  of  Holyoke,  vibrations,  iSMZ. 
xxvui,22a  ^^ 

WatOei,  L.  C,  on  aurora  of  1859,  xxx,  S55. 
Waves  of  Japan  earthquake  felt  on  the 
west  coast  of  U.  S.,  A.  D.  Baeke,  xxi,  87. 
Wax  tree  from  China,  in  France,  xxiii,  107. 
Weddell,  Chloris  Andina,  noticed,  xxii,437. 

on  the  Urticaceae,  noticed,  xxv,  100. 
Weighing  of  moist  predpiutes,  F,  F. 
Mayer,  xxlx,  280. 

of   small    portions    of   matter,    A 
McMayer,  txy^S^. 
Weinland,   J),   >!,    animal    psychology, 
xxvii,  1. 
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Wdnland,  Ik  F,^  on  soology  of  Haytl, 

zxTl,  210. 

on  the  tape-worm,  rxrll,  279. 

WelnUmd,  H.  F.,  New  ZooL  Jour.,  xxix, 

295.  ' 

Wau,  D.  A.,  on  meteor  of  Ang.  11, 1859, 
zxriiifSOOL 
Tear  Book  of  ACTicnltnre,  xxi,  151c 
Wenhaan^  jK  jR,  on  the  aperture  of  object 
glasses,  zzi,  108. 

remark  on  paper  by,  /.  W.  SaUey^  zzi, 
105. 
Wett,  a  JK,  earthquakes  in  New  York, 

xxvl,  177. 
WeUbrook.  C,  on  anrora  of  1860,  xxx,  854. 
Western  Academy  of  Nat.  Sd.,  xxii,  160. 
WetfteriO,  C.  M,  artesian  weU  of  La&yette, 

Xnd.,  xxviij  241. 
Wharton  and  StiU^  on  Medical  Jurispru- 
dence, noticed,  xxi,  160. 
Wheatley  collections,  sold  to  Union  Col- 
lege, zzr,  445. 
Whelpteu,  K  /.,  on  aurora  of  1859,  m,  842. 
Whirlwind,  see  Storm. 
White,  K,  on  aurora  of  1859,  xxx,  848. 
WhiU,  M.   CI,    application  of  polarized 
light  to  the  microscope,  xxyi,  891. 

notice  of  Toilers  microscope  object- 
ives, zzx,  166. 
WhUnetf.J.  D.,  appointed  State  Geologist 
of  CaL,  XXX,  157,  sailed,  424. 

Geology  of  Iowa  by,  noticed,  xxvii, 
108. 

on  the  Huronian  and  Lanrentian  sys- 
tem of  rocks,  xxiii,  805. 
iron  ore  of  Azoic  system,  xxii,  88. 
new  mineral  localities,  xxyiii,  8. 
on  pectolite,  xxix,  205. 
WMtOaey,  CI,  fluctuations  of  water  level 
of  Green  Bay,  xxvii,  805,  447. 

on  the  dissolution  of  field  ice,  xxix, 
HI. 
Wilkes's  Theory  of  the  Winds,  noticed, 

xxi,80L 
Vmuunty  M.  G.y  on  aurora  of  1859,  xxx, 

844,  858. 
WiZ*m,  a  TF.,  on  aurora  of  1869,  xxx,  858. 
TFitem,  7.  K,  on  aurora  of  1859,  xxx,  846. 
WbhleTy  on  a  new  oxyd  of  silicon,  xxiv,  140. 
siliciuret  of  hydrogen,  xxvii,  128. 
and  Dean,  properties   of  telluramyl 
and  selenmethyl,  xxi,  245. 
Wdffy  supposed  ancient  observations  of 

intra-mercttrial  planet,  xxix,' ,417. 
Wolfram  steel,  xxviii,  2Wr 
WoUaston  medal,  xxv,  290.  - 

Insecte  MaderensiEK  noticed,  xxli,  286. 
Wood,  R,  on  a  new  ftisible  metal,  xxx,  271. 
WootUnidffe,  W.  JS.,  pressure  of  fired  gun- 
powder, xxii,  158. 
Woodburt/y  D.  i^,  on  aurora  of  1859,  xxx, 
860.  '       ' 

on   the  Stability  of  Arches,  noticed, 
xxvii,  156. 
Woody  fibre,  action  of  metallic  salts,  xxvii, 
120. 

transformed  to  siigar,  xxviii,  126. 
Work,  In  machines,  HdmhbUz,  xxiv,  191. 
Wormley,  T.    O.,  chemical  reactions   of 
strychnia,  xxviii,  216. 


Wurdemann,  6.,  death  of,  xxix,  804. 
Wurtz,  A,,  alcohols,  on  new  series  of;  xxix, 
427. 

l)ases,  on  new  oxygen  xxix,  426. 

on  ether  and  its  homologues,  xxii,  107. 

ethylene,  on  oxyd  of;  xxviii,  144. 

glycerine,  on  the  production  of,  xxiv, 

Dutch  liquid,  xxiv,  424. 

oxalic  acid,  formula  of,  xxiv,  425. 
Wurtx,  K,  blowpipe,  on  modes  of  increas* 
ing  the  heat  of,  xxvii,  179. 

bullet  fV-om  a  man's  lung,  xxvi,  192. 

on  cobalt  and  nickel,  xxvii,  24. 

contributions  to  analyt.  chem.,  xxv, 
871. 

glycerine,  uses  of,  xxvi,  195. 
idi^o  test,  xxvi,  49. 
nitnc  acid,  action  of  on  the  metallic 
chlorids,  xxvi,  81, 188. 

sulphates,  preparation  of  pure,  espe- 
cially sulphate  of  copper,  xxvi,  867. 
on  water  of  Delaware,  xxii,  124. 
Wylie,  T,  A.,  on  Elephas  primogenius  hi 

White  River,  xxviii,  288^ 
Wyman,  /.,  carboniferous  batrachian  re- 
mains, xxv,  168. 
fossil  footprints  in  Pennsylvania,  xxi, 

rain-drop  marks,  xxi.  145. 
unusual  modes  of  gestation,  xxvii,  6. 
Wyriek,  2>.,  on  aurora  of  1859,  xxx,  854. 


Tandell,  Elenti&^rocrinus,  xxii,  120. 

Z. 

Zeising,  A.,  work  by,  on  ratios  in  nature, 

noticed,  xxii,  454. 
Zeuglodon,  new  specimen  of.  xxi,  146. 
Zirconium,  nitride  of,  J.  W,  MaUk,  xxviii, 

846. 
Zodiacal  lighUF.A.F.Bamard,  xxi,  217,899. 
G.  JoMt,  xxiii,  160,  xxiv,  874. 
note  on  6.  Jom^%  observations, 
.xxiv,  289. 
Zoological  aquarium,  by  T.  J2L  Jonn,  no- 
ticed, xxvi,  486. 
bihlioffraphy,  xxix,  293,  see  Notion, 
clftssiflcatlonjAgassiz  on,  reviewed,  J. 
J).  Datta,  xxv,  821. 

collections  of  North  Pacific  Expedi- 
tion, StimpMn,  xxiii,  186, 461. 

literature,  Catalogue  of;  J.  V.  Canu, 
xxix,  129. 

Journal,  new,  K  F,  WHnland,  xxix, 
205. 

museum  at  Cambridge,  xxvii,  295, 
450  xxix  145. 

notices,  xxi,  282,  428,  xxli,  134,  284, 
429,  xxiii,  126,  278,  xxiv,  151,  281,  XXV 
109,  290,  xxvi,  ia5,  279,  412,  xxvii,  142 
277, 437,  xxviu,  489,  xxix,  129,  289,  442 
xxx,  137,275.  1       »        >        , 

Society  for  Acclimation,  xxi,  407. 

ZOOLOOT— 

Agassiz's  contributions  to  U.  S.  Nat. 
Hist.,  noticed,  xxv,  126,  202, 321. 


Digitized  by 


Google 


470 


INDEX,    VOLS,   XXI — ^XXX. 


ZOOLOOT— 
Alabama,  letters  on  Nat.  Hist,  of;  P.  B, 

Oosae^  xziz,  1S2. 
Amphipoda  Skandinavlens,  zxrlll,  445. 
Baird's  Pacific  Railroad  Report  on,  no-| 

Uced,  xxvi,  142. 
Binney's  Torres.  Air-breathinff  Mollnsks, 

&c,  Supplement  to,  noticed,  zxiz,  294. 
Bronn's  Klassen  and  Ordnongen  des 

Thier-Reichs,  dec.,  zzlz,  180. 
BnizeUus,  R.,  on  Amphipoda,  zzvili,  445. 
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141. 
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zzY,  8S5i 
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ticed,  zzvii,  446. 
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"Vibrio,  origin  of,  HI  J.  Cfarky  xxviii, 

107. 
See  also  Onutaoea,  FbmSU^  Jbmdt, 
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PLATES. 

XXI.— Tides  of  the  W.  Coaat  of  U.  S.,  Bachb,  18  dlflgramB  on  2  sheets,  p.  L— 
Co-tidal  lines  of  the  Atlantic  Coast  of  U.  ST,  Bachb,  p.  14.— Co-tidal 
lines  of  the  Pacific  Coast  of  U.  8.,  Bachs,  p.  28.— Temperature,  in  and 
near  the  Gulf  Stream  JBachs,  13  diagrams  on  two  sheets,  p.  29.— Earth- 
quake waves  of  the  W.  Coaat  of  U.  S.,  Bachb,  7  diagrams  on  1  sheet, 
p.  37. 
XXn.— Microscopic  Forms  in  the  Sea  of  Kamtschatka.  Bailbt,  p.  1.— Flan  of 
Development  in  the  GeoL  Hist  of  N.  Am.,  Daka,  p.  835.— Glyptono- 
tus  antarctica,  Eights,  2  plates,  p.  391. 

XXm— Co-tidal  lines  of  Diurnal  and  Semi-diurnal  Tides  of  the  Gulf  of  Mexico, 
Bache,  6  diagrams  on  2  sheets,  p.  1.— Action  of  the  Barometer  during 
a  Cyclonic  Storm,  Rbdfibld,  after  Schohbobn,  2  plates,  p.  205. 

XXIV.— Portrait  of  W.  C.  Rkdfibld,  (flrontlspiece.)— Distribution  of  Terrestrial 
Magnetism  in  the  U.  8.,  Bache,  2plates,  p.  1.— Cyclones  of  the  North 
Pacific  Ocean,  Rbdvibld,  p.  21.— 2k>diacal  light,  Jones,  8  plates,  p.  374. 
XXV.— Co-tidal  luies  of  the  Atlantic  Coast  of  U.  8.,  Bachb,  p.  47.— Winds  of  the 
W.  Coast  of  the  U.  8.,  Bachb,  17  diagrams  on  1  sheet,  p.  52.— Meas- 
urement of  Epping  Base,  Bachb,  3  digrams  on  1  sheet,  p.  58. 

XXVL— Descent  of  the  Soundhig  Weight  and  Line  in  Deep  Sea  Soundings,  Trow- 
bridge, 2  diagrams  on  1  sheet,  p.  157.— Tidal  Currents  of  New  York 
Bay,  near  Sanay  Hook,  Bachb,  5  diagrams  on  1  sheet,  p.  834. 

Xjl  V IL— Pendulum  for  an  Electrical  Clock,  Barnard,  p.  184.— Variation  of  the 

Water  Level  of  Green  Bay,  Wisconsin,  Whittlebbt,  p.  305. 
XXVm.— New  Sounding  Apparatus  for  Deep  Sea  Soxmding,  TROVTBRmGB,  p.  1.— 
Two  New  Passes  of  the  Rocky  Mountains,  Blakiston,  8  diagrams  on 
1  sheet,  p.  320. 

XXIX.— New  Fossil  shells  from  Nebraska,  Meek  and  Hatden,  p.  88.— Discussion 
of  Declinometer  Observations  made  at  Giiard  College,  Bachb,  5  dia- 
grams on  1  sheet,  p.  88.- Apparatus  for  the  Automatic  Comparison  of 
lime  between  distant  stations.  Lane,  p.  48.— Distribution  of  Temper- 
ature in  the  Gulf  Stream,  Bachb,  18  diagrams  on  1  sheet,  p.  199. 
XXX.— Geographical  Distribution  of  Auroras,  Loomis,  p.  89.— Stereoscopic  Ad- 
vertisement, Blakb,  p.  804.— Distribution  of  Temperature  in  the  Gulf 
Stream,  Baohe,  80  diagrams  on  4  sheets,  p.  818. 


ERRATA. 


XXL— P.  91,  L  9  from  top,  after  *fh)m*  insert  *the  denominators  o£*— P.  159,  L  7 
fVom  top,  for » o"-6,'  read  *  (f'-fi.* 

XXn.— P.  1,  L  2  flrom  bottom,  for  * 'Dictyopyxis,'  read  *  Dlctyopyxis :  L  4  from 
bottom,  for  *  Didadia,'  read  *  •Dicladia.'— P.  2,  lines  1  and  2  from  top,  for  **Co8chio- 
discus,'  read  *■  Coscinodiscus :  L  2  from  top,  for  *  Rhizosolenla,*  read  *  'Rhlzosolenia ;' 
I.  8  from  top,  for  *Difflugia,^  read  **Difflugia;'  L  16  from  top,  for  *  Eucyrtidium,' 
read  *■  *Eucyrtidlum,'  in  both  cases. 

XXnL— P.  88, 1.  2  from  bottom,  for  *  northeast,'  read  *  east'- P.  178,  Unes  8  and  5 
from  bottom,  for  *  Tftnnenschein,*  read  *  Sonnenschein.' 

XXIV.— P.  128,  Unes  24  and  25  from  bottom,  trantpoee  'mica  pseud.'  and  'unalt'd 
Bcapolite.'— P.  313,  L 13  from  top.  for  •  equalities,'  read  *  quaUties.'— P.  814, 1. 21  from 
bottom,  for  *  propositions,'  «aa*  proportions. '—P.  428,  L  14  from  bottom,  for  *Loc- 
copteris/  read  *  Laccopteris.' — P.  448,  L  1  ttom  bottom,  for  *  John  Warren,'  read 
•John  Warner.' 

XXV.— P.  318,  L  28  firom  bottom,  for  *of  the  south'  read  *  of  the  north;'  L  8 
from  bottom,  for  *  and  sepaiates '  read  *  separating ;'  l2  ttom  bottom,  for  *  Ne- 
vada,' read  *  Sierra.'— P.  875,  L  19  from  top,  after  *  water,'  add  *  or  metallic  oxyd;* 
L  18  from  bottom,  after  *  the,'  insert  *  gaseous. '—P.  422,  dele  last  paragraph  of  note. 
—P.  487,  dcfo  lines  6  and  6  from  bottom.  *-   -t*    r 
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XXVI.— P.  67,  lines  4  and  5  from  top,  for  <  ^ft :  S^S : ;  4Si :  ifi,'  read '  f  ft*  :  2^8 : : 
45i:  Sfi;  and  dde  the  Index  3  after  (fft«+jS).— P.  108,  1.  7  from  bottom,  for  'J. 
W.  BiLL,»  read  *  J.  H.  Bill.'— P.  158,  L  1  from  top,  for  *95,»  read  *96.'— P.  109,  lines 
12  and  14  from  bottom,  for '  v,*  read  *  F.'— P.  170,  L  S  from  bottom,  after  *  as  zx&uch 
as,'  inmi  » one-fourth  of —P.  286,  1. 17  from  top,  for  *80,»  read  *4o.'— P.  298,  L  19 
from  bottom,  for  *  inside,'  read  'irbed.'— P.  805,  in  the  title  of  Hayes's  article,  dA 

*  with  a  map.'— P.  831.  L  5  from  bottom,  after  *  the  beak  of  the,'  inmi  *  smaller  taIw 
in  the.'— P.  382, 1.  19  from  top,  after  *  identical,'  intert  *  with  foreign  forma.'— P.  S8S, 
L  10  from  top,  after  ^Cretaceons,'  insert  *and  perhaps  Tertiary.' 

XXVII.— P.  243,  L  1  from  bottom,  after  '  Delphi  Slate,'  inaeH  *  or  Black  Ilngiila 
shale,  equivalent  of  the  Oenesee  Slate  or  Marcellus  shale  of  New  York.* 

XXVm.— P.  236. 1.  1  from  top,  for  *  lightly,'  read  » slightly ;'  L  7,  after « other/  Ut- 
9Brt  *  side  is  a.'— P.  240, 1. 1  from  top,  after  *  Actinocrinus,'  intert  *  grandis ;'  L 16  from 
ton,  for  *  obscure,'  read  *  obscurely.'— P.  241,  L  2  from  bottom,  for  *  oyal,'  read  '  oraL* 
— ^P.  244, 1. 14  from  top,  for  *armbones,*  rswf  *  nmbones :'  L  6  from  bottom,  for  '  cj- 
clostomus,'  read  *  Cyctostomus.'- P.  248,  L  23  from  top,  for  *p.  c.,'  read  *oz.^— F.  2SB» 
1.  28  from  top,  for  'i,'  read  'i.'— P.  291,  L  1  from  bottom,  for  '  EnoLSiCAini,'  read 

*  Ekqblmann.^— P.  353, 1. 14  from  bottom,  for  *  3-8824 +121-80,'  read  'S-8a94xl21'80;* 
1. 10  from  bottom,  for  *  4-6440+121 80,'  read  »4'6440xl21-80.'— P.  856,  L  20  from  bot- 
tom, after  *  cultivation,'  insert  a  period,  and  for  *  where,'  read  *^'herc;'  L  19  from 
bottom,  defe  *then.'— P.  857,  L  10  from  top,  for  *sand,'  read  *  mud. '—P.  40S,  (in  some 
copies,)  L  8  ftt>m  bottom,  for  *  Ain>BEAS,^  read  *■  Audbab.' 

XXIX.— P.  272,  L  9  from  bottom,  for  *Hestz,'  read  *HBniTZ.»— P.  2»,  L  2  from 
bottom,  for  '  Carten;  read  '  Garten,'— F.  452, 1. 11  from  bottom,  and  p.  458,  L  14  from 
top,  for  *  Leiber,'  read  *  Lisbeb.'— P.  454,  L  13  fr^m  top,  (in  some  copl^)  for 

*  IJAOUREN,'  read  *  Daguiv.' 

XXX.— P.  162, 1. 16  from  bottom,  for  *  many,'  read '  some.'— P.  167, 1. 28  from  top* 
for  *  best,'  read  *  tost.'— P.  174,  L  18  from  top,  for  *  point,'  read  *  part' 
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